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RMC type JL DISCAPS

can provide the answer because
these ceramic capacitors are espe-
cially engineered for applications
requiring a minimum change in
capacities as temperature varies
between —60°C and +110°C. The
capacity change over this extreme
range is only +7.5% of capacity

at 25°C. Standard working volt- SPECIFICATIONS

age of Type JL DISCAPS is

1000 V.D.C. POWER FACTOR: 1.5% Max. @ 1 KC (initial)
Type JL DISCAPS also offer POWER FACTOR: 2.5% Max. @ 1 KC (after humidity)

the advantages of longer life, de- WORKING VOLTAGE: 1000 V.D.C.

pendability, and lower cost. Write TEST VOLTAGE (FLASH): 2000 V.D.C.

on your letterhead for additional LEADS: No. 22 tinned copper (.026 dia.)

information on these and other INSULATION: Durez phenolic — vacuum waxed

DISCAPS. INITIAL LEAKAGE RESISTANCE: Guaranteed

higher than 7500 megohms

AFTER HUMIDITY LEAKAGE RESISTANCE:
Guaranteed higher than 1000 megohms

CAPACITY TOLERANCE: £10% *+20% at 25° C

RADIO MATERIALS COMPANY
; A DIVISION OF P, R. MALLORY & CO., INC.

DIsCAP

CERAMIC
GENERAL OFFICE: 3325 N. Colifornia Ave. Chltcgo 18, 11,
Two RMC Plants Devated Exclusively to Cernmlt Cnpntncvl

CAPACITORS ,' \/ /i Z/

{ FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
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Ideas —
Insure
the Future!

A New
Service

ELECTRONIC INDUSTRIES

McKENNA,

Publisher °

T the recent WESCON show in San
Francisco, H. Leslie Hoffman, Pres-
ident of Hoffman Electronics Corp.,
delivered a most interesting keynote
address at the annual corporate luncheon
meeting of the Western Electronic Man-
ufacturers Association. In his address
he traced the growth of the Western
electronic industries from World War 11
to the present and projected the overall
industry pattern to 1975. One of the
important points in his address is that
by 1970 the dollar volume for military
electronic equipment could well reach
$9 to $10 billion. This is almost as much
as the GNP is for the entire industry
today. An examination of these figures
and a little reflection explains the im-
portance of the now “popular” state-
ment “What Happens if Peace Breaks
Out?”

In earlier editorials we have urged
that every effort be made to expand the
consumer and the commercial-industrial
segments of our industry. Presently
these latter segments are about equally
divided with the military on a GNP
basis. If Mr. Hoffman’s predictions are
correct, and if nothing is done to expand
the volumes of these other segments,
then by 1970 the military dollar will be
controlling our industry by a factor of
two or more to one!

Recognizing that much of to-day’s
electronic activity has had its root in
the smaller one- or two-man organiza-
tions that have progressively expanded
and developed, and realizing that such
opportunities for growth still exist in

BERNARD F.

OSBAHR, Editor

this country, the editors of ELECTRONIC
INDUSTRIES are now developing a new
series of editorial features. The aim of
this new series will be to present on a
periodic (probably quarterly) basis re-
views of new and unusual electronic de-
vices and systems for consumer use and
for use in our own and other industries.
With each of these reviews we shall also
seek to present a “marketing” analysis
based on available statistical informa-
tion.

As engineers, many of you frequently,
through your own creativeness, obtain
ideas for useful devices that are not di-
rectly connected with your company ac-
tivities. We invite you to participate in
this program too! If you will write and
describe your idea, tell us where you
feel it will be useful, and give us an
approximate cost estimate we will:

a) Publish your material with credit

to you

b) Augment it with any marketing

data that we can develop

¢) Maintain an exact time and date

log on the receipt of the material
to protect you for any subsequent
patent position

d) Put you in communication with

other readers who would be inter-
ested in developing and promoting
your suggestion as a business en-
terprise.

We believe that through such a con-
tinuing and cooperative effort we can
further develop and expand the base
segments of the electronic industries for
increased future stability and security.

Each month we receive many more
new product announcements and new
literature announcements than we can
publish in any one issue. Out of the
group received we select for publica-
tion only those items that appear to be
genuinely new or that offer a technical
contribution to the art. Our Reader
Service Department, however, main-
tains a log of new material received
each month.

Recent discussions with engineer-
readers indicate that such a log or rec-
ord of each month’s new product an-
nouncements and new literature an-
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nouncements would be beneficial to the
designers of new equipment. Accord-
ingly we have arranged to make copies
of our logs available to interested
readers. If you would like a complete
summary of the new availability an-
nouncements for this month, a letter on
company stationery marked for the at-
tention of our Reader Service Depart-
ment will get this information for you.
After you have had an opportunity to
review these summaries we hope you will
write and let us know how they have
helped you or how we can improve this
new service to be of greater benefit.
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Highlights

I Of This Issue

High Accuracy Shaft Angle Encoders page 76

Where it is possible to obtain data in the form of shaft rotation the
optical shaft angle encoder can convert analog data to digital data Shaft Angle Encoders
with extremely high accuracy. Most accurate units have accuracies of

better than +4 ppm. Previously restricted to military applications,

the technique is now moving into machine tool industries and industrial

production field.

|
Thermistors—From 10° to 600°K. page 8| i/

While not in the "glamour" class of semiconductors thermistors are | on 3
finding their way into a wide variety of applications. The early limita-
tions have been overcome and thermistors are now available in values
down to fractions of | ohm and a wide range of temperature co-
efficients.

Sensing RMS Values For Servo Systems page 9|

The technique of approximating RMS sensing should find many appli-
cations in airborne electronic gear where the life expectancy and
reliability of equipment is enhanced by adequate control of the RMS
voltage. The circuit efficiency is extremely high and the space con-
sumed by the components is trivial as compared with more refined
methods of ac regulation.

Phase-Lock Filter
DOPLOC Uses Phase-Locked Filter page 96
Transistorized Preamp

The problem of receiving and measuring the low-power, CW signals v
from satellites requires a narrow-band receiving system. Also, a "
Doppler shift on the received signal must be tracked automatically.
An audio, phase-lock tracking filter is described which will fulfill
these requirements.

RS

National Electronics Conference— 1959 page 100

The three-day conference opening at Chicago's Hotel Sherman on
Oct. 12 is expected to attract more than 10,000 engineers. The
comprehensive technical papers program will include more than 110
papers. Products will be displayed by over 160 electronic manufac-
turers.

Transistorized Preamplifier Design page 184

The design of a broadcast station preamplifier equalizer for a magnetic
pickup requires consideration of the normal recording level, pickup
characteristics and output level requirements.
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RADARSCOPE

ADVANCED COCKPIT

The “pathway in the sky” concept is illustrated by this advanced
cockpit displayed at the recent Army-Navy Instrumentation Program
exhibition in Dallas, Tex. Pilot would see a pre-determined path-
way displayed on the television screen before him.

RENEGOTIATION ACT will be with us for at least
three more years—till June 30, 1962. As extended,
the act carries only a minor amendment. A five-year
carry-forward is permitted on losses of renegotiable
business.

NASA has started construction of a new center in
the Washington area-—the Goddard Space Flight
Center—to house a good part of their space flight
development activities. Total NASA plant invest-
ment is approximately $500,000,000.

NEW BUSINESS INCORPORATIONS SOARED dur-
ing the first six months of this year. A record high
of 103,130 was reported, 46% over the same months
of 1958.

SPECULATION IS RISING that the big electronic
stock boom of 1959 is over. The Khrushchev visit
is looked to as a turning point in the cold war with
diminished defense spending sure to follow. If these
predictions hold true a large number of small firms
that depend on R & D will find tough sledding in
the fairly immediate future.

4

MICRO-MODULE PROGRAM, pet miniaturization
project of the Signal Corps, is now approaching the
automatic production stage at prime-contractor RCA.
An additional $2.38 million contract is being drawn
up to press the development of a wider variety of
micro-elements.

BETTER PLANNING of large scientific meetings
through use of data processing techniques, is the
aim of a grant announced last month by National
Science Foundation. Authors will be asked to clas-
sify their papers according to a coding sheet, and
complementary papers will be presented close to-
gether.

DEFINITE COMPUTER TREND is seen in devel-
opments over the past few months. Three months
ago RCA announced construction of local computer
centers for use by smaller companies. Last month
IBM announced plans for a string of Datacenters,
located in all the large cities. This month. out of
Washington comes news from C-E-I-R Inc. that they
are planning giant computer centers for five key
cities. The centers will contain over $25 million
worth of computing equipment. C-E-I-R has ordered
three IBM 7090 computers, to be installed in the
New York City, Houston and Washington, D. C.,
areas.

TRANSISTOR PRODUCTION

This “hand-built” version shows how Westinghouse research scientists
envision the automatic production of transistors. The thin-ribbon
germanium crystal, just recently developed, would be the base on
which tiny dots would be deposited. After leads are attached, the
units are cut apart and mounted in a container.

ELECTRONIC INDUSTRIES + October 1959




Analyzing current developments and trends throughout the electronic

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

NEW PHOTO-TRANSISTOR manufacturing method,
announced in Japan, uses the heat evaporation tech-
nique. Aluminum is evaporated onto a silicon crystal
heated to 750°C. The ratio resistance of the silicon
crystal used is 0.8 ohm/cm. and the aluminum used
was 99.95% pure. An extremely thin aluminum layer
can be plated on both germanium and silicon using
this process.

COLOR TV is receiving as much attention in Japan
as it is here. Three Japanese TV manufacturers now
have commercial TV sets available. The third, an-
nounced last month, has a 21-inch shadow mask tube
and 27 vacuum tubes.

LOWER-PRICED TRANSISTORS are promised
through a new semi-mechanized production method
developed by Texas Instruments. All-purpose ger-
manium transistors will be the first affected. Prices
as low as 50¢ per unit are seen in economy lots.

TUNNEIL DIODE is being rushed into equipment
design just as quickly as possible, particularly in
TV design. In many respects it is superior to tran-
sistors.

STANDARDS are sorely needed for the optical
scanning equipment used by retail stores to convert
arabic numerals into the “machine language” used
in data processing systems. Special sub-committee
of the Electronics Committee of the Retail Research
Institute of National Retail Merchants Assoc. last
month set out on a 1-year study of the problem.

SMALIL BUSINESS got 520 of the 1,397 R & D con-
tracts granted by ARDC during the first 6 months
of 1959. During the same period, 669 of 1,038 sup-
port contracts were awarded to small concerns. In
a number of categories the Air Force now includes
as small business all firms with employment under
1,000.

RADIO SET MANUFACTURERS, showing varying
degrees of concern over the big bites being taken
by foreign imports, are going quietly about making
their own arrangements for meeting the challenge.
Most are finding it expedient to “join them,” at
least to some extent. Emerson last month made
arrangements to buy 100,000 transistor portables
from Japan’s Standard Radio Corp., to be sold under
a label “other than Emerson or DuMont.” G. E. is
incorporating Japanese components in their 6-tran-
sistor pocket radio, as are most of the top-name
manufacturers. But Admiral is meeting the chal-
lenge head-on. They are readying a 7-transistor
radio, using all American-made components, that
will sell at a “price better than any Japanese set.”

ELECTRONIC INDUSTRIES + October 1959

HIGH SPEED DIGITAL PLOTTER developed by
Lockheed’s Missile and Space Division speeds up
flight evaluations by a factor of 17 over old reduc-
tion techniques.

TINTED MONOCHROME PICTURES being trans-
mitted experimentally by NBC’s Philadelphia out-
let, WRCV-TV, may add considerably to the attrac-
tiveness of color TV. Color set owners will receive
b&w pictures with a light tint or “color shading”—
enther constant or changing in hue. The process,
christened “Electronic Color Effects” (ECE) uses in-
expensive equipment and requires no FCC approval.

VIDEO TAPE RECORDER design announced from
Japan last month has some striking advantages:
Only one head is used, and the scanning does not
overlap. The entire tape width can be used. But
there are also disadvantages: there is greater wear
and tear on the head and there is no interchange-
ability with the already available video tape re-
corders.

CRYSTALS FROM RUST

“Flameless Fusion,” a method of transforming a few cents worth
of rust-like substance into a nearly perfect crystal, has been
developed by scientists of | T & T Corp. The method produces a
“monacrystalline ferrite,” with many electronic applications.




SPRAGUE CUP TYPE

TANTALEX CAPACITORS

now better than ever!

= =8 = Sprague’s NEW “Cup Type”
Liquid-Electrolyte Sintered-Anode
Tantalex Capacitors offer several major
improvements in cup capacitor design:
elimination of fluctuation in capaci-
tance during operation; elimination of
“early failures” from internal short-
circuiting as sometimes occurs with
other brands of cup capacitors; and
large values of capacitance in small
physical size. But there’s more. ..

® Rated for -55 C to +85 C operation
without voltage derating (to +100 C
with 15% derating), these capacitors
provide equipment designers with
long operating life, long shelf life,

outstanding capacitance stability, and
very low leakage currents.

®8 Sprague ‘“‘cup” capacitors are avail-
able in two series: Type 131D for
industrial, communication, and general
military equipment; Type 132D for the
severevibration requirementsand close
performance parameters of military
aircraft and missiles. Type 131 D,
moderately priced and furnished in the
comparatively wide capacitance toler-
ance of -15, +75%, is especially
suited for filter, coupling, and bypass
applications where this wide tolerance
is permissible. Type 132D is furnished
asstandard in the closer capacitance tol-
erances of -15, +20 % and ~15, +50 %.

Complete data on Types 131D and 132D Capacitors is given in Engineer-
ing Bulletin 3710A. Write Technical Literature Section, Sprague
Electric Company, 233 Marshall Street, North Adams, Massachusetts,

SPRAGUE

THE MARK OF RELIABILITY

SPRAGUE COMPONENTS:
CAPACITORS ¢ RESISTORS ¢ MAGNETIC COMPONENTS ¢ TRANSISTORS ¢ INTERFERENCE FILTERS ¢ PULSE NETWORKS

HIGH TEMPERATURE MAGNET WIRE . CERAMIC-BASE PRINTED NETWORKS . PACKAGED COMPONENT ASSEMBLIES
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As We Go To Press...

CABLE SHIP "FANTASTIC"

o

R

On this cable ship mockup at Bell Labs’
Chester, N. |. location engineers are carrying
out simulated undersea cable-laying opera-
tions.

First Matric Calculus
Computer Developed

The first matric calculus com-
puter to work with both general
matric equations and with differ-
ential and integral calculus equa-
tions has been developed by Pierre
M. Honnell, professor of electrical
engineering at Washington Uni-
versity, St. Louis, and his doctoral
students.

An expanded program of re-
search on development of the com-
puter will get underway this fall
in a computing devices research
laboratory which is being estab-
lished in the school’s new Engi-
neering Laboratory Building.

While digital computers use the
fundamental mathematical con-
cepts of adding and subtracting al-
most exclusively in their opera-
tion, matric equation analyzers
work with entire equation systems
instead. The matric calculus com-
puter designed by Honnell is the
first to work with general matrix
equations as well as with differen-
tial and some integral, calculus
equations.

Advantages of the matric calcu-
lus are conciseness and generabil-
ity of notation, high analytical
power and wide applicability. For-
merly used primarily in mathemat-
ical research, matric methods now
are applied with increasing fre-
quency to scientific problems in
physics, dynamics, electric net-
works and econometrics.

ELECTRONIC INDUSTRIES -

Measurement Pinch
Challenges Industry

How do you measure 1/1,000,-
000th of an inch? And with what
equipment ?

This is a problem faced in the
aerospace industry right now and
it brings into sharp focus the fact
that on many fronts measurement
techniques are lagging behind the
requirements of advanced space
projects.

Last month four organizations—
the Air Force, Aerospace Indus-
tries Association, National Bureau
of Standards, and Sperry Gyro-
scope Co.—announced a campaign
to make industry aware of the se-
riousness of the problem.

Sperry has just completed a sur-
vey for the Quality Control Com-
mittee of the Aerospace Industries
Association which spells out the
various aspects of the measure-
ment problem. The report, “Indus-
try Calibration Survey,” is being
made available to standards people
around the industry by Aerospace
Industries Association.

Aim of the joint program is to
develop a heightened interest in all
phases of industry in the need for
improved stapdards — more accu-
rate, and more easily determined—
as a prerequisite for further tech-
nological advances.

Because all new standards must
start at the source, it is most im-
portant that National Bureau of
Standards receive more assistance
and more cooperation. The accura-
cies which NBS provides must gen-
erally be ten or more times better
than the accuracies required by in-
dustry. The program also calls for
more basic research on the techni-
cal problems involved providing
better calibrations and standards.
And the rate of research, too, is
very important.

The survey report also dwells on
the matter of operating practices,
the needs for the various types of
standards and the ways in which
such standards are utilized. It em-
phasizes the importance of these
operating practices because the
best standards are worthless with-
out the related operating practices.
For example, the procedure used in
making a calibration is just as im-
portant as the standard itself if
the calibration is to have any sig-
nificance,

(Continued on page 218)
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"SEE-MATIC" BOARDS

The new “See-Matic” board by Westing-
house carries all service information on the
underside of a single board. Wiring diagram,
key check points and all component values
are clearly indicated in yellow ink. Boards
are going into the 1960 line of TV receivers.

AMC Asks Industry—
"How Can You De-Pot?"

How do you “de-pot” a potted
electronic component?

This is the question being asked
of the aircraft and electronic in-
dustry by the Manufacturing
Methods Division of Aeronautical
Systems Center of Air Materiel
Command.

The answer would save many
millions of Air Force dollars spent
because potted circuitry compo-
nents, those encased in resinous or
epoxy-type substances, now usually
are discarded because it is too ex-
pensive to reclaim them.

In some instances, wiring cir-
cuits for control or switching of
impulses generated to gunsights,
radar units, and communication
equipment, usually are encased or
encapsulated (buried) in the resi-
nous substance to protect them
from environmental conditions and
for a host of other reasons. One
individual item on the circuit
board can go bad and destroy use-
fulness of the entire circuit sys-
tem.

Normal practice is for field units
to replace the whole circuit board
or the sealed component and for-
ward the discard to one of Air Ma-
teriel Command’s depots for re-
pair. There, the unit is subjected
to reclamation, but usually the in-
dividual bad item cannot be pried
or forced out of the sealant sub-
stance without damage to other
elements.

More News on Page 8




ELECTRONIC SHORTS

» Colleges, universities, nonprofit research and higher educational in-
stitutions have been invited by the National Science Foundation to
submit proposals for summer (1960) and academic-year (1960-1961)
study-training-research projects designed to provide educational oppor-
tunities for science-minded secondary-school students, college undergrad-
uates, and teachers.

» Expansion of work on an interplanetary propulsion system was re-
ported recently by Republic Aviation Corp. The company will more than
double the size of its Plasma Engine Laboratory and begin the con-
struction of a second experimental magnetic pinch plasma engine. An
estimated thrust of 8,000 pounds for a period of one microsecond was
generated with the first experimental engine. The new engine model
will permit the study of cycling these thrusts for continuous operation,
much as the cylinders of an automobile engine are cycled.

» Research is being conducted on tin and other metals for application in
superconductive thin film devices at several laboratories. According to
the Arthur D. Little Co., alloys promise to provide the increased resis-
tance necessary for high speed superconductive switching devices. Need
for the higher resistance arises from the dependence of fast switching
on a small circuit L/R time constant. The object of the program is to
obtain these reduced resistance alloys without sacrificing some of the
superconducting characteristics of pure metal.

» The communications equipment manufacturing industry looks to 1959
with optimism, instead of with caution as in 1958, according to the
Business and Defense Services Administration, U. S. Dept. of Commerce.
Although sales for the first quarter of 1959 were slightly lower than
for the first quarter of 1958, the industry expects sales for the remainder

of 1959 to exceed 1958 volume by 10 percent and thus approach the
1957 level.

» High precision quartz crystal oscillator units can now be fabricated
with a nominal frequency tolerance of *0.0029 for the temperature
range from —55 to 490°C. The program was accomplished through the
combined efforts of Manufacturing Methods Division of Air Materiel
Command’s Aeronautical Systems Center and Dayton Air Force Depot.
Previously, crystal units, operating in this temperature range, contained
a frequency deviation of +0.0059% from the nominal frequency.

» A fully automatic brokerage private wire system, a 27,000-mile, two-
way network leased from Western Union, was placed in operation re-
cently linking the offices of Bache & Co. throughout the nation. Custom-
engineered to meet the exacting needs of one of the nation’s largest and
oldest brokerage firms in an era of multi-million share markets, the
ultra-modern system puts all Bache offices within seconds of the com-
pany’s headquarters at 36 Wall Street, N. Y., and all stock and com-
modity exchanges.

» Flight tests of the first flying weather laboratory designed to gather
and analyze global weather data for improved forecasting have been
completed by Bendix Aviation Corp. and Boeing Airplane Co. Developed
by an industrial team headed by Bendix, the weather project, named
AN/AMQ-15 Air Weather Reconnaissance System, was described as the
most significant advance in meteorology since the government’s weather
stations were first linked by the telegraph.

P A new concept of the distribution of ionized matter in outer space
is being tested by the Explorer VI “paddlewheel” satellite. Proposed
by Prof. Robert A. Helliwell, Stanford Electronics Labs., the theory
postulates irregularities of ionization high above the ionosphere—up to
several earth radii beyond.

» The FAA awarded a $573,963 contract to the Borg Warner Corpora-
tion, Chicago, Ill, for a two-year study of the information needed to
satisfy aviation weather services for the next 15 years. Data derived
from the study will be used not only for FAA’s long range plans from
now through 1975, but will also be put into use by operating bureaus
of the FAA. U. S. civilian and military weather services will also make
use of the study.

As We Go To Press (cont.)

New System Controls
All Aircraft Types

Aviation’s first universal flight
control system has been developed
by the U. 8. Army Signal Corps
and the Sperry Phoenix Co.

The new system operates auto-
matically to precisely control any
type of U. S. Army aircraft—heli-
copters, fixed-wing planes or high-
performance pilotless drones.

The system is designed around a
set of electronic “building blocks”
which can be installed in varying
combinations to achieve any de-
sired degree of automation in
flight.

The universal system can be
produced at about half the cost of
the most advanced present-day sys-
tems to which it can be compared,
Sperry said.

The system provides roll, pitch,
yaw, and altitude control for fixed-
wing planes, and in the case of hel-
icopters, automatic five-axis con-
trol. Helicopters, with their unique
capabilities, require automatic ro-
tor speed adjustment as well as
control of the other flight axes.

By using a unified coupling de-
vice, the system can be geared to
take its commands from many
types of automatic navigational
equipment, employing signals from
such sources as VORTAC, ILS, ra-
dar altimeters, Doppler radar, and
terrain-clearance radar.

PROBING VENUS

Blunt nose cone to be used in experiment
to study the problem of entry into the atmos-
phere of Venus is carefully inserted into
end of 40-ft. long shock tube by scientists
K. K. Chant and R. W. Rutowski at Lock-
heed’s Palo Alto, Calif. research lab.

ELECTRONIC INDUSTRIES + October 1959
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For the first time in one package:

g voy

fast recovery

low reverse leakage

exceptionally low capacity

e

high current capahllltles’

100 mA Min. @ 1V Forward Current...0.3 usec recovery...4 wf
at —2V...that’s what you get with the new Hughes computer
diodes. With these characteristics, these diodes will cover practically
everv major computer switching requirement.

You can always count on them for top performance. Hermeti-

cally sealed in gluss envelopes, these Hughes computer diodes

have been engineered for extreme reliability under adverse envi-
ronmental conditions.

For additional information concerning these unique Hughes
diodes call or write the Hughes sales office nearest you. They are
located at:

Boston, 4 Federal Street; Woburn, Mass.; WOburn 2-4824

Newark, 80 Mulberrv Street: Newark 2, N. J.; MArker 3-3520

San Francisco, 535 Middletield Road; Palo Alio, Calif.; DA 6-7780
Syracuse, 224 Hurrison Street; Syracuse 2. N. Y.; G Ranite 1-0163

Chicago, 6120 West North Ave.; Chicago 39. 1ll.; N Ationul 2- 0283
Philadelphia, | Bala Avenue; Bala-Cynwyd, Peni.; MOhawk 4 -8365
Los Angeles, 690 N. Sepulveda; El Segundo, Calif.; OR 8-6125

Or write, Hughes Products. Marketing Department,
SEMICONDUCTOR DIVISION, NEWPORT BEACH, CALIFORNIA.

TYPICAL SPECIFICATIONS: Reverse Recovery™

Min. Forward Reverse Maximum
Min. Es Current @ 25°C  Max. Reverse Current (,A) Resistance {R) Recovery

Type (@100 (@+LOV) _@25°C @100°C _ (ohms)  Time (sec)
1NB40 50 150 0.1@ 40V 15@ 40V 400K 03
1N837A 100 150 0.1@ 8oV 15@ 8oV 400 K 0.3
1NB41 150 150 0.1@ 120V 15@ 120V 400 K 0.3
IN843 250 150 0.1@ 200V 15 @ 200V 400 K 0.3
1NB44 100 200 0.1@ 80V 15@ 8oV 400 K 0.5
1NB4S 200 200 0.1 @ 160V 15 @ 160V 400 K 0.5

*Measured in JAN test circuit and switched from 30mA forward current to —35V.
TYPICAL CAPACITANCE: € o=2.2uuf  C_jg=4.4uuf  C_,=9.0uaf
Operating Temp. Range: —65°C to ~150°C Storage Temp. Range: —65°C to --200°C

Creating a new world with ELECTRONICS
I

SEMICONDUCTOR DEVICES + STORAGE AND MICROWAVE TUBES « CRYSTAL FILTERS -
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VTP 5ACP4 VTP 12GP

VTP P1XP-11 VTP 16 AFP-19

C

Circle 5 on Inquiry Card

o

VTP's

FAMILY OF
SPECIALIZED
CRTs

World's finest special-purpose
tubes in production quantities!

Do you need tube characteristics which will en-
able you to tighten your **specs’’? Or, have you
a particular tube application demanding high
operating performance with extreme reliability
under difficult environmental conditions? If so,
Vacuum Tube Products can supply you with
specialized CRTs in production quantities to fill
your most exacting requirements.

VTP’s broad experience, unmatched ‘‘know
how' and excellent facilities guarantee you
custom-designed tubes in the quantity needed
... tailored toyour environmental specifications:
® Shielded or unshielded,
e with or without special mountings,
e potted or unpotted,
® with the exact phosphor you require.

TUBE CHARACTERISTICS

VTP 3ABP | VTP 5XP-11

Screen diameter: 2,68” Screen diameter: 5V ”
Detlection: Electrostatic Deflection: Electrostatic
Overall length: 10.75” Overall length: 17%”

VTP 5ACP4

Screen diameter: 4.25”
Deflection: Electromagnetic
Overall tength: 11%”

VTP 12GP

Screen diameter: 12”
Deflection: Electrostatic
Overall length: 22"

VTP P1XP-11

Screen diameter: 1.0"+
Deflection: Electrostatic
Overall length: 7.5"

VTP 16AFP-19

Screen diameter: 14.738”
Deflection: Electromagnetic
Overall length: 19.146”

VTP 5BC

Screen diameter: 4.95”
Deflection: Electromagnetic
Overall length: 7 7/16"

VTP 928006-2E
Screen diameter: 4,5
Deflection: Electrostatic

|
|
!
|
[
|
l
|
|
|
|
|
|
|
|
\
i
|
|
|
| Overall length: 18.38"

1
For detailed specifications and data sheets on
VTP's specialized CRTs as well as specific ap-
plication information, write: VACUUM TUBE

PRODUCTS, P.0O. Box 90427, International
Airport Station, Los Angeles 45, California.

For export information, write: HUGHES INTERNATIONAL,
Culver City, California.

VACUUM TUBE PRODUCTS

a division of HUGHES AIRCRAFT COMPANY

ELECTRONIC INDUSTRIES + October 1959



HUGHES

FAMILY OF
DIRECT-VIEW
STORAGE TUBES

World’s most complete line
of storage tubes!

TONOTRON® TUBE: displays full range of grey
scale images for daylight viewing. Ideal for
weather radar, PPl presentations, ‘B’ scan
projections and other complex radar systems.

MEMOTRON® TUBE: displays successive tran-
sients until intentionally erased. Permits direct
comparison and analysis of wave forms without
photography.

TYPOTRON® TUBE: displays any combination
of 63 symbols or characters at speeds to
25,000 per second. Retains presentation until
intentionally erased.

STORAGE TUBE CHARACTERISTICS

7220 TONOTRON TUBE
Screen diameter: 3”
Standard phosphor: P1
Deflection: Electrostatic

7221 TONOTRON TUBE
Screen diameter: 5”

Standard phosphor: P20
Deflection: Electrostatic

7222 TONOTRON TUBE
Screen diameter: 5”

Standard phosphor: P20
Deflection: Electrostatic

7033 TONOTRON TUBE
Screen Diameter: 5”7
Standard phasphor: P20
Detlection: Electromagnetic

H1020 TONOTRON TUBE
Screen Diameter: 217
Standard phasphor: P20
Deflection: Electromagnetic

H1028 TONOTRON TUBE
Screen diameter: 4”
Standard phosphor: P1
Deflection: Electrostatic

6498 MEMOTRON TUBE
Screen Diameter: 5”7
Standard phosphor: P1
Deflection: Electrostatic

6577 TYPOTRON TUBE
Screen diameter: 5”
Standard phosphor: P1
Deflection: Electrostatic

9 additional TONOTRON tubes and 4
additional TYPOTRON tubes available.

For full and complete information on how
Hughes storage tubes may fill your particular
needs and applications, write or wire: HUGHES
PRODUCTS, Electron Tube Division, P.O. Box
90427, International Airport Station, Los
Angeles 45, California.

For export information, write: HUGHES INTERNATIONAL,
Culver City, California.

Tomoyao®

o 7221

ELECTRON TUBE DIVISION

Creating a new world with ELECTRONICS

|
" "HUGHES PRODUCTS |
|

© 1959, HUGHES AIRCRAFT COMPANY

SEMICONDUCTOR DEVICES + STORAGE TUBES AND DEVICES + MICROWAVE TUBES

ELECTRONIC INDUSTRIES ¢+ October 1959
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interest to electronic engineers

Coming Events

A listing of meetings, conferences, shows, efc., occurring
during the period October-November that are of special

Sept. 28-30: National Symposium on
Telemetering, IRE (PGTRC); Civic
Auditorium and Whitcomb Hotel,
San Francisco, Calif.

Sept. 28-Oct. 1: National Fall Meet-
ing, American Welding Society;
Sheraton-Cadillac Hotel, Detroit,
Mich.

Sept. 30-Oct. 1: Industrial Electronics
Symposium, IRE, AIEE; Mellon
Institute, Pittsburgh, Pa.

Oct. 1-2: 15th New England Section
Conf., SPI; Wentworth-by-the-Sea,
Portsmouth, N. H.

Oct. 5-7: 5th National Communica-
tions Symp., IRE; Hotel Utica,
Utica, N. Y.

Oct. 5-7: Joint Industry Fall Meeting,
Material Handling Institute, Inc.;
Lake Placid Club, Essex County,
N. Y.

Oct. 5-9: 11th Annual Conv., Audio
Engineering Society; Hotel New
Yorker, N, Y., N. Y.

Oct. 5-9: 86th Semiannual Conv. in-
cluding Equipment Exhibit, Society
of Motion Picture and TV En-
gineers; Statler Hotel, N. Y., N. Y.

Oct. 5-16: 7th Anglo-American Conf,
IAS, Royal Aeronautical Soc., Ca-
nadian Aeronautical Institute; Ho-
tel Astor, New York, N. Y.

Oct. 6-7: Value Engineering Sympo-
sium, EIA; Univ. of Pennsylvania,
Phila., Pa.

Oct. 6-7: Meeting, Powder Metallurgy
Parts Manufacturers Assoc.; Sher-
aton-Cadillac Hotel, Detroit, Mich.

Oct. 6-8: Radio Interference Reduc-
tion and Electronic Compatibility
Conf., U. S. Army Signal R&D
Labs., Armour Research Founda-
tion, IRE; Armour Research Foun-
dation, Chicago, III.

Oct. 7-9: Canadian Conv., IRE; Auto-
motive Bldg., Exhibition Park
Toronto, Canada.

Oct. 7-9: Conference, American Man-
agement Assoc.; Biltmore Hotel,
N. Y, N. Y.

Oct. 7-9: National Symp. on Vacuum
Techniques, American Vacuum So-
ciety; Hotel Sheraton, Phila., Pa.

Oct. 8-10: Meeting, Optical Society
of America; Chateau Laurier, Ot-
tawa, Canada.

Oct. 11-15: 3rd Pacific Area National
Meeting, American Society for
Testing Material; Sheraton-Palace
Hotel, San Francisco, Calif.

Oct. 11-16: Fall General Meeting,
AIEE; Morrison Hotel, Chicago,
L.

Oct. 12-15: National Electronics Conf.,
IRE, AIEE, EIA, SMPTE; Sher-
man Hotel, Chicago, Ill.

3
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Oct. 13-14: Conference, Society of
Plastics Engineers; Ambassador
Hotel, Los Angeles, Calif.

Oct. 13-16: Midyear Meeting—Appa-
ratus & Optical Sections, Scientific
Apparatus Makers Assoc.; The
Cavalier, Virginia Beach, Va.

Oct. 15-16: Meeting, National Assoc.
of Broadcasters; Mayflower Hotel,
Washington, D. C.

Oct. 15-17: Fall Meeting, National
Society of Professional Engineers;
Olympic Hotel, Seattle, Wash.

Oct. 17-25: International Fair of the
Plastics Industry, Duesseldorf, Ger-
many.

Oct. 18-22: Meeting, The Electro-
chemical Society, Inc.; Deshler-Hil-
ton Hotel, Columbus, Ohio.

Oct. 19-20: Meeting, National Assoc.
of Broadecasters; Sheraton Hotel,
Chicago, Il

Oct. 19-21: URSI Fall Meeting, URSI,
IRE; El Cortez Hotel, Balboa Park,
San Diego, Calif.

Oct. 19-21: 11th Annual Machine Tool
Conf., AIEE; Sheraton-Cleveland
Hotel, Cleveland, Ohio.

Oct. 19-22: 64th Annual Conf., Inter-
national Municipal Signal Assoc.;
Stardust Hotel, Las Vegas, Nevada.

Oct. 20-22: Lubrication ASLE Conf.,
ASME; Sheraton-McAlpin; New
York, N. Y.

Oct. 20-22: 10th National Conf. on
Standards, American Standards As-
soc.; Sheraton-Cadillac Hotel, De-
troit, Mich.

Oct. 22-23: Meeting, National Assoc.
of Broadcasters; Somerset Hotel,
Boston, Mass.

Oct. 22-24: Meeting, Accoustical So-
ciety of America; AIP; Cleveland,
Ohio.

Oct. 25-29: Midyear Meeting of In-
dustrial Instrument Section, Scien-
tifiec Apparatus Makers Assoc.;
Camelback Inn, Phoenix, Ariz.

Oct. 26-28: East Coast Aero & Nav.
Elec. Conf., IRE (Baltimore Sec-
tion); Lord Baltimore Hotel, Bal-
timore, Md.

Oct. 27-29: Midwestern Meeting on
New Frontiers in Aviation, Insti-
tute of Aeronautical Sciences;
Broadview Hotel, Wichita, Kansas.

Oct. 28-29: Computer Conference, Ar-
mour Research Foundation; Morri-
son Hotel, Chicago, IIl.

Oct. 28-29: Michigan Industrial Elec-
tronics Exposition, Electronic Reps
Inc., Electronic Reps Assoc.; De-
troit Artillery Armory, Oak Park,
Mich.

Oct. 28-30: Annual Industry Display,
Aircraft Electrical Society; Pan

ELECTRONIC INDUSTRIES -

Pacific Auditorium, Los Angeles,
Calif.

Oct. 29-30: 1959 Electron Devices
Meeting, IRE (PGAC); Shoreham
Hotel, Wash., D. C.

Oct. 29-30: Meeting, National Assoc.
of Broadcasters; Dinkler-Plaza Ho-
tel, Atlanta, Ga.

Nov. 2-4: Annual Conference, Atomic
Industrial Forum; Sheraton-Park
Hotel, Washington, D. C.

Nov. 2-6: Fall Meeting, Metallurgical
Society of AIME; Morrison Hotel,
Chicago, Il

Nov. 3-4: Annual Convention, Ultra-
sonic Manufacturers Assoc.; Hotel
Sheraton, Chicago, Ill.

Nov. 3-5: Mid-American Electronics
Conf. (MAECON), IRE (Kansas
City Section); Kansas City, Mo.

Nov. 4-6: National Automatic Con-
trol Conf., IRE; Sheraton-Dallas
Hotel, Dallas, Tex.

Nov. 5-6: 8th Annual Instrumentation
Conf., Lousiana Polytechnic Insti-
tute; Ruston, Louisiana.

Nov. 8-13: International Rubber Tech.
Conf., ASME; Washington, D. C.

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

Nov. 9-11: 4th Instrumentation Conf.
& Exhibit, IRE; Atlanta Biltmore
Hotel, Atlanta, Ga.

Nov. 9-13: Annual Meeting, National

Electrical Manufacturers Assqc.;
Traymore Hotel, Atlantic City
N. J.

Nov. 10-11: Meeting, National Assoc.
of Broadcasters; Hotel Texas, Fort
Worth, Texas.

Nov. 10-12: Tri-Annual Products of
Industry Exhibit, Milwaukee Assoc.
of Purchasing Agents; Milwaukee
Auditorium, Milwaukee, Wis.

Abbreviations

AIEE: American Institute of Elec-
trical Engineers

AIME: American Institute of Mining
& Metallurgical Engineers

AlIP: American Institute of Physics

ARF: Armour Research Foundation

AEC: Atomic Energy Commission

ASME: American Society for Me-
chanical Engineers

ASTM: American Society for Testing
Materials

EIA: Electronic Industries Associa-
tion

IRE: Institute of Radio Engineers

ODR: Office of Director of Denfense
Research

SMPTE: Society of Motion Picture &
TV Engineers

IAS: Institute of Aeronautical Sci-

ences
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RELIABILITY
IN THE PALM
OF YOUR HAND...

EECO N-Serxries

7 Y2/ %7 //
IDOECAIDES

for extremely reliable pulse-counting and frequency-division applications
in the frequency range of 0 to 250,000 pulses per second.

FEATURES

The new EECO N-Series miniaturized and transistorized plug-in decimal
counters feature simple power-supply requirements, low power consumption,
small size, and extreme reliability. Saturation techniques, along with consistent
derating of component tolerances result in a group of Transistorized Decades
that will work dependably from 0 -250 kecs even under adverse conditions of
environment and power supply variations. All units are completely compatible
with EECO T-Series Germanium plug-in circuits. In addition, an auxiliary
9-step staircase output is available. Most units are designed to plug into a special
13-pin miniature tube socket; other units plug into a standard 29-pin socket
(Continental No. MM-29-22S). Mating socket is furnished with each decade.

ONE-HALF
ACTUAL SIZE

WIDE SELECTION

EECO N-Series plug-in Transistorized Decades are available in a wide
range of models. The counting cireuitry is standardized for the various models.
Provisions for visual readout and/or preset controls are as follows:

MODEL  DESCRIPTION

N-101 No readout.

N-102 {ncandescent readout.

N-104 Incandescent readout (remote). Typically a projection readout module.
N-105 Nixie readout. (Can be cabled to remote Nixie.)

N-106 Nixie readout with preset control switch. (Can be cabled to remote Nixie.)
N-107 incandescent readout with inputs for external preset control.

N-108 Incandescent readout (remote) with inputs for external preset control.
N-111 No readout, but with 1-2-4-2 code.

TYPICAL SPECIFICATIONS

The N-102 Transistorized Decade (with in-
ternat incandescent readout) employs four binary
stages operating ina 1-2-4-2 code. Visual readout
consists of the numerals O through 9 displayed
vertically and illuminated by incandescent lamps.
Total power consumption is approximately one
watt. Outputs include (N/10), (N/10Y, and a
9.step staircase, which may be adapted for a
visual display by means of an emitter follower
and DC voltmeter.

ELECTRICAL SPECIFICATIONS
INPUT
Minimum Trigger Input: (0-100 kcs): 7 volts
positive pulse or step at 0.5 usec. rise time;
(100 kes to 250 kcs): 7 volts positive pulse
or step at 0.2 usec. rise time.
Maximum Operating Frequency: 250 kcs.
Input Impedance: 470 uufd. capacitance, max.
DC Reset Input is provided (normally supplied
by T-129 DC Reset Generator).

OUTPUT (No Load)

Amplitude: 8 volts, peak to peak.

Output Levels: (N/10) and (N/10y: —11 voits
DC and —3 volts DC, nom. Staircase: —11
volts DC to — 3 volts DC in 9 steps.

Rise Time: (N/10): 0.5 usec.; (N/10)": 0.5 usec.

Type: (N/10), (N/10Y, and 9.step staircase.

Load: Typical, two N-Series decades or two
7-Series flip-flops. (Load information avail-
able on request.)

PHYSICAL SPECIFICATIONS

Dimensions: 1-5/16” wide x 3” deep x 3-7/8”
seated height (including handle). Dimensions
are exclusive of external addenda found in
external preset and Nixie models.

Mounting: Plugs into standard 9-pin miniature
socket. (Some other models require a special
13-pin miniature socket, which is furnished
with each such unit.)

Pin Connections: Arranged for in-line wiring of
power and grounds.

Operating Temperature Range: —54°C to
+71°C.

NOTE: 0 to 5 megacycle modeis available soon.

Additional information on N-Series Transistorized
Decades and other EECO products available on request.

ENGINEERED
ELECTRONICS

Compony

ENGINEERED. .ELECTRONICS COMPANY

(a subsidiary of Electronic Engineering Company of California)

506 East First Street ® Santa Ana, California

ELECTRONIC INDUSTRIES - October 1959
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SILICON CERAMIC BASE
RECTIFIERS

Ceramic base rectifiers of compact design
now eliminate the need for insulating
hardware and “reverse polarity” units.
These rugged stud-mounted silicon power
rectifiers achieve their versatility by virtue
of an alumina ceramic disc mounted be-
tween the top hat assembly and the hex
base. The ceramic disc offers low thermal
resistance and high electrical insulation
properties. Further, bridge assemblies are
now simplified and standardization of com-
ponents is subsequently advanced.

The ceramic base rectifiers are available
in }2” hex base configuration up to 12
amperes @ 150°C case, and in !Ys” hex
base configuration up to 20 amperes @
150°C case.

For example:

Maximum Average

Peak Recurrent Forward Current
Inverse Voltage @ 150°C Case
Type (Volts) | (amps) Figure
IN 341/C 400 .400 1
IN 250 A/C 200 20 2

For furtherninformation write in for bulletin
TE-1351R.

Number 12, 13, 14 and 15 in a series of 37
new Transitron Products to be announced
before 1960!

Circle 8 on Inquiry Card




designed to meet ALL your cir-
cuit requirements: current, voltage,
{emperature, size . . . NOW available
from Transitiron.

A complete description of the lead
and stud mounted types, which are
summarized below, is in bulletin
TE-1351.

We welcome your inquiries concern-
ing special requirements such as high
frequency, fast recovery and high
voltage applications.

SILICON CONTROLLED
RECTIFIER

Handling 10 KW Power

Transitron’s Silicon Controlled Rectifier
is a PNPN High power bistable controlled
switching device. It is analogous to a thy-
ratron or ignitron, with far smaller trigger-
ing requirements and microsecond switch-
ing. The low forward voltage drop permits
high current ratings and provides high
efficiency with low cooling requirements.
The PNPN design permits higher voltage
ratings and lpwer saturation resistance
than power transistors. This permits the
smallest packaging for high power control
yet made possible.

NOW AVAILABLE IN
TRANSITRON’S NEW PACKAGE

Minimum Peak | Minimum Forward | Maximum Average
Reverse Voltage |Breakdown Voltage| Forward Current

Type (Volts) (Volts) (amps)
at Tcase atT case
100°C -25°C
TCR102 100 100 10 20
TCR202 200 200 10 20
TCR302 300 300 10 20
TCRa02| 400 | 400 10 2

Maximum Storage Temperature Range —65°C to +150°C
Maximum Operating Temperature Range —65°C to +125°C

Send for Bulletin TE-1356A

“Trang

MIDGET RECTIFIER
1 AMP @ 100°C actual size
¥ old package

cm—

o3 b——

IDC PER RECTIFIER (amps)

130 200

° s0 100
MAXIMUM AMBIENT TEMPERATURE (C°)

HIGH CURRENT
RECTIFIERS

Transitron announces, higher ratings and
smaller size in a lifetested lead mounted
silicon rectifier. By establishing a high
level of designed quality, these rectifiers
feature reliable 200°C operation. Remem-
ber, the size is SMALLER, the flange is
GoNE! These units will meet all electrical
and environmental requirements of the
JAN-1N 547 series.

| Maximum Average
Peak Recurrent | Forward Current
Type | Inverse Voltage| @ 200°C @ 100°C

Maximum Forward
Voltage @ 25°C

(Volts) (Milliamps) (Amps)| (Volts) (Milliamps)
Tkel] 00 100 10 L0@ 750
TK41 400 100 10 10@ 750
TK21 200 100 10 10@ 750

Write for bulletin PB-58

Now, from Transitron, stud-mounted sili-
con power rectifiers which combine high
power handling ability with a minimum of
size and weight . . . The extremely low
forward resistance and thermal impedance
of these units allow operation up to 12
amperes @ 150°C case temperature in the
%s” hex base configuration, and similarly
up to 35 amperes @ 150°C case tempera-
ture in the !Vs” hex base configuration.
Still further, the inherently low leakage
currents and high peak inverse voltage
ratings allow flexibility in the design of
both power supply and magnetic amplifier
circuits.

@ Maximum Average
E Peak Recurrent | Maximum Forward | *Inverse Current
< Inverse Voltage | Voltage @ 25°C 150°C
i Type (Volts) (Volts) @ (Amps) {Miltiamps)
B TM68 600 1@ 6 2
»n o TM58 500 1L1@6 2
wh
S TM48 400 1.1@ 6 2
e = TM38 300 1.1@ 6 2
= Qo TM28 200 1.1@ 6 2
S = TMI8 100 1.1@6 2
- M8 50 1.1@ 6 2
o 30 0o 190 200
MAXIMUM AMBIENT TEMPERATURE (C*)
24 — —_— —————
L — — 4+ 1 Maximum Average
2 o | —— — — —] L Peak Recurrent | Maximum Forward | *laverse Current
| ==~ 3 Inverse Voltage| Voltage @ 25°C 150°C
Ayl I I SN P Type (Volts) (Volts)@ (Amps) ( Milliamps)
w I —— — - 1 —
ol ']r* - —”“'%_‘ TM69 600 12@ 12 2
B - ] T TMS9 500 12@ 12 2
»n O
= = T o B ~ N TM4S 400 12@ 12 2
W 8 T i 1 TM39 300 12@ 12 2
g =
S8 SO ™29 200 12@ 12 2
39 B B X ™IS 100 12@ 12 2
~2 L —t ™9 50 1.2@ 12 2
i [ . &
] 50 100 £1-] 200
MAXIMUM AMBIENT TEMPER/I\TURE(C")
& R R Maximum Average
'g m i_ il ‘ . 1 Peak Recurrent| Maximum Forward | *inverse Current
3 - Inverse Voltage!  Voltage @ 25°C 150°C
f ol - - Type (Volts) i (Volts)@ (Amps) (Milliamps)
M _l_ 1 T —1 E— - — p—
. B I N s, l TR603 600 15@ 100 5
el N ? ¢
* - [ N TRS03] 500 1.5@ 100 5
89 s -1 S N\ TR403 400 15@ 100 5
Ex l | ¥ i} N\ | TR303 300 1.5@ 100 5
ﬂs- & 10— — - — AN — TR203 200 1.5@ 100 5
<% N TR153 150 1.5@ 100 5
@1 1‘ — TR103 100 15@ 100 5
r | I P TRS3 50 1.5@ 100 5
° 20 100 130 200 *Averaged over one cycle with rectifier operating at full rated

MAXIMUM AMBIENT TEMPERATURE (C°)

itron

electronic corporation

current and voltage jnto a resistance load.

T

e wakefield, massachusetts

Leadership in Semiconductors ste Your LOCAL AUTHORIZED TRANSITRON DISTRIBUTOR FOR QUANTITIES FROM 1.995.




'Electronic Industries’ News Briefs

Capsule summaries of important happenings in affairs of equipment

EAST

GENERAL ELECTRIC’S Heavy Military
Electronics Dept. has received a $22 million
contract from the Air Materiel Command’s
Rome Air Materiel Area for the production of
radar course directing groups. This advanced
equipment will automatically detect and track
air targets.

ROBERTSHAW-FULTON CONTROLS CO.
has moved into their new Eastern Research
Center which is located along the Schuylkill
Expressway at King of Prussia, located near
Philadelphia.

PAGE COMMUNICATIONS ENGINEERS,
INC., a subsidiary of Northrop Corp., has been
awarded a $10 million contract by the U. S.
Air Force to design and build a multichannel,
tropospheric-scatter, telephone, teletype and
data communications network linking the
United Kingdom, Spain, and Morocco.

ACOUSTICA ASSOCIATES and AEROJET-
GENERAL CORP. have entered into a joint
agreement to explore the application of eonic
control to advanced space vehicle programs.

APPLIED SCIENCE CORP. of Princeton
has received a contract award of $794,000 for
supplying digital data transmission gystems
for the Eglin Gulf Test Range. As a sub-
contractor to ITT Labs., ASCOP has received
nearly $2 million in contracts for telemetery
and data handling equipment for the Eglin
Range.

ASTRON CORP. has announced that the
first phase of an expansion program for their
subsidiary Skottie Electronics, Peckville, Pa.,
has been completed with the completion of a
new building.

SYLVANIA ELECTRIC PRODUCTS INC.
has arranged to purchase a 25,000 square-foot
plant at Manchester, N. H., for the manu-
facture of transistors. The new plant is
situated on a 10-acre site.

SPEER CARBON CO. is purchasing the
Electronics Div. of Onondaga Pottery Co.
Business will be carried on under the name
of Onondaga Electronics Div.

NARDA ULTRASONICS CORP. has just
expanded into a second building in the New
Cassel area of Westbury. The new building
contains 10,000 square feet of working space.

POTTER & BRUMFIELD has leased a 25,-
000 square-foot building in Marion, Kentucky,
for the exclusive production of their line of
telephone type relays.

FOOTE MINERAL CO. has broken ground
for a new $2.2 million research and engineer-
ing building near Exton, Pa.

CORNELL-DUBILIER ELECTRIC CORP.
has completed negotiations with the Toshiba
Company of Japan to form a new inter-
national manufacturing-distribution associa-
tion to market the Far-Eastern firm’s trans-
istors in the U. S.

RADIO CORP. OF AMERICA has received
a $2.4 million contract from the Army Signal
Corps. to expand a space-age electronics minia-
turization program. This contract broadens
the scope of a $5 million contract that was
awarded in March of this year.
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TAYLOR FIBRE CO. has more than tripled
their space for research in vulcanized fibre
and laminated plastics by occupation of their
new three-story research center at the com-
pany’s main plant site near Norristown, Pa.

MELPAR, INC.’s Applied Science Division
located in Boston was recently awarded a con-
tract by the USAF Air Research and Develop-
ment Command for a Long Range Communi-
cations Interference study.

THE DUPONT COMPANY is building new
laboratory and office facilities for its Mylar
polyester film technical section adjoining its
Circleville, Ohio plant where the Mylar is
manufactured.

AVCO CORP.’s Research and Advanced De-
velopment Div. of Wilmington, Mass., has been
awarded an Air Force prime contract for $36,-
655,000. The award calls for a program of
basic research through prototype development
of the re-entry vehicle (nose cone) for the
Air Force Minuteman, this country’s first
solid-fueled intercontinental ballistic missile.

MID-WEST

MAGNAVOX CO. now has 125,000 square
feet of engineering and administrative space
at their Urbana, IIl, location. The 70,000
square-foot addition has just been completed
at this location.

WEBCOR, INC., Government Electronic
Div., has been awarded government contracts

amounting to almost $7 million. They have

received contracts from the Navy, Air Force,
and the Federal Aviation Agency.

RADIO CORES, INC., Oak Lawn, IIL, has
purchased the iron core division of the Stack-
pole Carbon Co., St. Marys, Pa.

CROSLEY DIV. of Avco Corp. has an-
nounced the receipt of additional contracts of
$5.8 million for bomber fire control systems
and spare parts.

CONTROL DATA CORP. has reorganized
their digital computer activities into a full
division status. The Computer Division will
specialize in design and development of elec-
tronic digital computers.

BURROUGHS CORP. has received a letter
contract from the U. S. Air Force for 39
million to begin work on an additional 36
SAGE units. This contract brings to $155
million the total business Burroughs has con-
tracted for in the SAGE program.

G-C ELECTRONICS CO., a division of Tex-
tron, Inc., has made an outright purchase of
Electrocraft, Inc., of Chicago. Electrocraft
manufactures plugs, jacks, connectors and
switches.

VICTOREEN - TENNEY proposed merger
has been postponed. Both companies said that
“in view of the increasing volume of business
in both companies, and the work involved in
other expansion moves, it was decided to defer

action on the merger at this time.”

ELECTRONIC INDUSTRIES -

and component manufacturers

- WEST

AMPEX CORP. has received a $2 million
order from the National Cash Register Co. for
products of their Computer Products organiza-
tion.

THOMPSON-RAMO-WOOLDRIDGE PROD-
UCTS CO. has moved its home offices to
Beverly Hills. They are now located at 202
North Canon Drive,

ENGINEERED ELECTRONICS CO. has
broken ground at Santa Ana, Calif., for a
new plant. This is the first step of a master
plan to develop a plant with 100,000 square
feet.

NEELY ENTERPRISES expects to have
their new facilities in Albuquerque completed
by the end of November. This will mark the
fourth Neely owned building out of eight
locations.

HUGHES AIRCRAFT CO. now has a nu-
clear electronics lab. to handle their increas-
ing activities in the nuclear field.

EPSCO-WEST is building a $240,000 high-
speed digital data system for the structural
testing of aircraft. It is being built for the
Boeing Airplane Co.

HEWLETT-PACKARD CO. has acquired the
Boonton Radio Corp. through the acquisition
of their outstanding stock.

FAIRCHILD SEMICONDUCTOR CORP. has
announced the opening of their new 68,000
square-foot facility at Mountain View, Calif.
They expect to have further plant expansion
by 1960.

KESTER SOLDER CO. has started produc-
tion of solder and fluxes in their new west
coast factory at Anaheim, Calif. Kester now
has four plants in North America.

LOCKHEED AIRCRAFT CORP. formed
separate aircraft and missile-electronics com-
binations with each headed by a group vice
president.

TEXAS INSTRUMENTS INCORPORATED
will manufacture and install a completely
automated electronic supervisory control 5ys-
tem for an offshore gas well production plat-
form near Corpus Christi under a turnkey
contract awarded by Gulf 0Oil Corp.

HOFFMAN ELECTRONICS CORP., Hoff-
man Labs. Div., has received a $5.9 million
contract from the Navy for production of a
passive countermeasures system for under-
water and surface craft. The equipment was
originally developed by Hoffman.

BJ ELECTRONICS, a division of Borg-
‘Warner Corp., has received a $1.4 million con-
tract for production of multi-purpose signal
generator sets. Contract was awarded by the
Air Force.

U. S. SEMICONDUCTOR PRODUCTS, INC.,
has purchased a manufacturing facility ad-
jacent to their present location in Phoenix,
Ariz.

WESTERN GEAR CORP. acquired financial
interest in Tridea Electronics, Inc., of Pasa-
dena, Calif.
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How to get 55% over-all efficiency in
transistorized 6-watt servo amplifier

- AVAVAY;
HIGH-EFFICIENCY SERVO T T romsas's I -
CIRCUIT REQUIRES ... ER I < ©
ks TK
e no output transformer = nanose e\ , L
e no centér-tap motor winding 2K : o : 4 400cps.
Higher over-all efficiency than in a con- ond YR Eamtl L1 ﬂ o
ventional Class-B push-pull amplifier is r T1INS38'S |
achieved in this servo by use of unfiltered {
rectified a-c for current supply voitage— e 1 2NIO50 - 1
with resulting reduction in size, weight ot} | aron S W l
and power supply requirements. This & ! N
higher efficiency means greater transis- TiING82 . i
tor reliabifity, smaller heat sink and/or Yimasz = T;‘f | ‘
higher allowable ambient t;Tpe}{atures. °1 ‘ T l
Cutput will remain sinusoidal when am- S= , o —~+-
plifier is overdriven. T g @
A A
8.2K —_?— CONTROL PHASE
. DU EMITTER BASE 7.5K e ’ 6 WATT,26 VOLY rms.
il :: ) *1 \ -’/_} ///couzcvon :’6{ |
RN I 47 pt |
T?T\ L:J. A & L3K 5:: 15V '_il- 47ut !
el —-— st = :

T-1 400 cps, 12-watt power transformer step-down 115 volt to 68 volt c.t.

T-2 400 cps, 65-mw driver transformer. Turns ratio N1: N2: N3=2:1:1
Primary Current = 10 ma ¢-c.  Primary Inductance = 1.5 hy.

DIMENSIONS ARF MAXIMUM IN INCHES
UNLESS QTHERWISE SPECIFIED

TRANSFORMERS

ACTUAL SIZE

.owith TI1 2N1050 N-P-N silicon transistors!

Exclusive TI 2N1047 intermediate-power series now BVeex... 15-ohm Reg ... —65°C to +200°C operating
gives you maximum design flexibility plus high effi- and storage range ... choice of beta spreads.

h - L C ;
ciency ... all in a miniature package! Apply TI’s guaranteed specs to your design situations
Consider the design flexibility made possible by the today. This use-proved series is available off-the-shelf
exclusive features of this series. .. 40 watts dissipation — at factory prices — in 1-999 quantities from your
at 25°C case temperature...unique stud mounting nearby authorized TI distributor, and in production
for maximum thermal efficiency...80- and 120-volt quantities from your TI sales office.

2N1047 2N1048 2N1049 | 2N1050
; - PARAMETER TEST CONDITIONS
¥ Q‘“ﬂﬂﬂﬂs min. max. [min. max. | min. max.| min. max. | unit
PusH-PULL BVcex Breakdown Voltage lc =250 pa@ V= —1.5v] 80 120 80 120
. - v
i BV.so Breakdown Voltage le =250 p@a lc=0 10 |10 10 10
lcso Collector Cutoff Current Vs = 30V Je=0 15 5 5 15| ra
hee Current Transfer Ratio { Vee= 10V lc=200ma | 12 36| 12 3630 90| 30 90 |
he Input Impedance t Vee= 10V lg=8ma | 500 500 500 500 | ohm
R¢s Saturation Resistance t l.=200 ma g = 40ma 15 15 I5 15 | ohm
V,: Base Voltage t Vee= I5v l.—=500ma 10 10 10 10 v
Write on_your company Ietter- tSemiautomatic testing is facilitated by using pulse techniques to measure these parameters. A 300-microsecond pulse ({approxi.
head for illustrated T1 APPLI- mately 2% duty cycle] is utilized. Thus, the unit can be tested under maximum current conditions without a significant increase in
CATION NOTES on the tran- junction temperature, even though no heat sink is used. The parameter values obtained in this manner are particularly pertinent
sistorized servo amplitier. for switching circuit design and, in general, indicate the true capabilities of the device.
germanium and silicon transistors O

 INSTRUMENTS

L"\.
I NCORPORATED
7z

SEMICONDUCTOR-COMPONENTS DIVISION

I.Dll-/'l_'l/\-cap solid tantalum capacitors

silicon diodes and rectifiers TEXAS {/H

precision carbon film resistors
i 13500 N. CENTRAL EXPRESSWAY

e n -
sensislor sllicon resistors POST OFFICE BOX 312 - DALLAS, TEXAS

Circle 9 on Inguiry Card



surpassing even military specifications
the new Fansteel

GOLD-CAP

TRADE MARK

TANTALUM CAPACITOR

the world’s
most reliable

capacitor

INDIVIDUALLY TESTED

INDIVIDUALLY NUMBERED and REGISTERED

INDIVIDUALLY CERTIFIED

each conforming to the most complete
and rigid specifications ever prescribed for

any production component.

—— ----- il W
S_RELIABILITY \
~~----—_"’

Circle 10 on Inquiry Card




only Fansteel dares offer

PROOF

OF RELIABILITY!

The Gold-Cap Tantalum Capacitor is Fansteel’s solu-
tion to one of today's really critical problems—the
urgent need for a tantalum capacitor of absolute, un-

CERTIFIED RELIABILITY TEST DATA SHEET

questioned reliability. It is the first capacitor ever to be
offered with proof in writing of pre-tested reliability.

Gold-Cap Tentalum Capachior

GROUP € INSPECTION TEST DATA

— Por Fanstes] Specification No. 6CA-10l

Fonuiee Comatog e

wama |
- |

WAGIOW 1 TSt DaTA

This proof is based upon a series of the most e R e o g

e

uncompromising tests ever devised for checking Gold Carp Tamtabusm Capactior — CERTIFIED RELIABILITY TEST D,

Fanatrol Ot b

i S|

St Caming o C ot e Y.

. A Wived meber o —

b—
GROUP B INSPECTION TE;

reliability in a tantalum capacitor. Each Gold-Cap =

is assigned a registered serial number and all test TR | em e | i

S e e e (e

results are recorded by this individual number. @ S ,1

Thus, every Gold-Cap shipped to you has gone == j j— —7 =

through exhaustive testing . . . meets all Gold-Cap ~GOLD-CAP- stD\ — ——
", FANSTEEL GOLD-CAP TANTALUM CAPACITOR

Specifications No. 6CA-101 . . . TANTALUM CAPACITORS

by its own certified record of test results—written

and is accompanied REGISTRATION MUMBER

(ER”FIEnﬂﬂffﬂﬂ/Z

SPECIFICATIONS No. 6CA.101 Q/AB\\'\«

proof of its pretested reliability.
Only Fansteel dares take the responsibility of pre-
testing for you . . . and certifying the results!

THE FANSTEEL CERTIFICATION OF RELIABILITY
makes any further inspecting or testing for reliability unnecessary.

THE GOLD-CAP TESTS FOR CERTIFIED RELIABILITY

GROUP A TESTS

GROUP B TESTS

GROUP C TESTS

Sample Lot Inspection: 100% Inspection:

Performance check
Stability Tests at reduced and high tem-
peratures (25°C. to -55°C. to 25°C. to 125°C.
and back to 25°C.) for:
1. Capacitance
2. DC Leakage
3. Equivalent Series Resistance (ESR)
4. Impedance

Material / Dimensions / Marking /
Workmanship

Design and Construction

Note: All Group A Tests shall be in accord-
ance with MIL-STD-105.

If you want to learn more obout what makes the Fansteel Gold-Cap

the world's most reliable tantalum copacitor, write to the Publications
Deportment, Fonsteel Metollurgicol Corporation, North Chicago, HHlinois
and ask for Gold-Cop Tontalum Copocitor Specificotions No. 6CA-101.

FANSTEEL METALLURGICAL CORPORATION.

Sample Lot Inspection:
Reduced Barometric Pressure (tested to
equivalent of 100,000 feet). / Lead Tensile
Test / Vibration / Shock / Salt Spray
/ Temperature and Immersion Cycling /
Surge Voltage / Moisture Resistance /
Lead Bend Test

Sample units selected from those meeting

Group A and B Test requirements,

Continuing 2000-Hour Life Test

- =
- -

RELIABILITY

e

~
)
3 ’

C5910

North Chicago !llirois, U.S. A.




HIGH FREQUENCY

TYPES:

2N495
2N496
2N1118
2N1119

2N1199
2N1267
2N1268
2N1269

2N1270
2N1271
2N1272

Immediately available off-the-shelf,
in quantities of 1 to 99, from your
local Philco Industrial Semicon-

PHILCO

ductor Distributor.

SILICON TRANSISTORS

e LOW SATURATION RESISTANCE

e LOW COLLECTOR CAPACITANCE
UNIFORM CHARACTERISTICS

e HIGH RELIABILITY

For reliable performance in military and commercial circuits subject
to high environmental temperatures, Philco now offers a full range
of high frequency switching and amplifying silicon transistors . . .
in both PNP and NPN types (SAT* and SADT**).

In high speed circuits, the switching types provide the lowest
saturation resistance at high junction temperatures . . . permitting up
to 5 mc pulse rates using saturated configurations and up to 30 mc

pulse rates with non-saturating techniques.

The excellent high frequency response of the amplifier types permits
the practical design of communications systems at frequencies up
to 60 mc.

For complete data and application information, write Dept. EI-1059.

*Trademark P’hileo Corp. for Surface Alloy Transistor.
**Trademark Philco Corp. for Surface Alloy Diffused-base Transistors.

LANSDALE TUBE COMPANY DIVISION « LANSDALE, PENNSYLVANIA

Circle 11 on Inquiry Card
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GOVERNMENT ELECTRONIC
CONTRACT AWARDS
This list classifies and gives the value of electronic

equipment selected from contracts ‘awarded by
government agencies in August, 1959.

Amplifiers .......... ... .. 155,937
Antennas .. ... 224,025
Batteries, dry ................. 277,665
Batteries, storage ... ... ...... 356,014
Cable assemblies .. ........... 218,249
Cable, telephone ... ........... 619,179
Capacitors . .................. 287,921
Cells, photoelectric ... . ........ 90,804
Converter, frequency .......... 80,400
Delay line ...... ............. 25,730
Filter, band pass ... .......... 61,560
Fuse, cartridge ...... ... .. .. .. 91,247
Fuseholders ............ .. .. 35,862
Loudspeakers . ............. ... . 26,381
Meters, frequency ........ .. 506,025
Meters, volt .......... ... .. .. 75,756
Modulators ........ ... ... ... 127,000
Monitor, coordinate data ... ... 1,365,343
Multimeters ... . ... ... ... ... 650,019
Networks, communications ... . 4,821,715
Oscillators . ................ ... 51,350
Paper, recording ........... . .. 25,599
Potentiometers ...... .. ... .. .. 80,240
Radar sets ........... ... .. .. 4,759,015
Radio sets ........ ........ ... 361,681
Receivers, d-f . ... . ... .. 80,403
Receivers, radio ......... .. ... 341,277
Recorders/reproducers ..... ... 997,493
Reflectors, antenna .......... .. 29,360
Relay, armature ... ... .. .. .. . 285,110
Relay assemblies ... ... ... ... . 238,418
Relays, microwave ... ..... .. . 480,002
Relays, solenoid ........... .. 44,808
Relays, thermal ... ... ... . ... 53,387
Relays, time delay ... ... ... .. 167,764
Resistors ... ... . ... ... .. . . . 1,145,047
Semiconductor devices ...... . .. 272,740
Signal generators ....... ... ... 1,095,439
Standards, frequency ..... ... . 38,730
Standards, resistance ...... . .. 80,254
Switches ........ ... .. ... ... . 63,395
Switches, pressure ......... .. .. 258:!44
Switches, toggle ........ ... . .. 28,350
Systems, data processing ... .. 134,000
Systems, telemetry ... ... .. . . .. 78,853
Tape, magnetic ............ .. 92,500
Test sets, radar ....... .. ... . 556,800
Test equipment .. .. ... ... .. .. . 156,044
Transformers . .......... ... ... 142,630
Transmitters .............. ... . 2,448,257
Transmitters, radio ... ... .. .. 647,953
Transceivers . .............. ... 683,196
Transmitters, telemetering ... ... 30,075
Transponders . ................ 803,452
Tubes, electron ...... ... ... .. 3,268,067
Tubes, magnetron ........... .. 1,163,379

ELECTRONIC INDUSTRIES -

FUNDS FOR R & D
PERFORMED BY PRIVATE
INDUSTRIAL FIRMS, 1953.57 2

Billions
of dollars

$9

Y
4

0 | |
1953 1954 1955 1956 1957

FUNDS FOR BASIC RESEARCH

PERFORMED BY PRIVATE INDUSTRIAL
FIRMS, BY SCIENTIFIC FIELD, 1957 @

Total $ 241 millions

( . " : Physical ond

22 Mathematicol

/ : 5§°/°

Engingering

* Funds shown here are for private industrial

firms, i.e., principally manufacturing and other

industrial firms, which account for more than
90% of the total amount for the ''industry sec-
tor' as a whole. Also included in the sector
as defined by the National Science Foundation
{but not represented in the chart) are indepen-
dent commercial laboratories, trade associo-
tions, and research centers operated by private
industrial organizations under contract with the

Federal Government.
Note: Data for each year are expressed in

current dollar terms.
National Science Foundation.
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TV SET OWNERSHIP

More than 5 of every & U. S. households
have television sets and about one in every
12 households have two or more sets, ac-
cording to results of a sample survey con-
ducted in May 1959 by the Bureau of the
Census, Department of Commerce.

The May 1959 survey showed that the
steady increase of recent years in house-
holds with television sets continued through
1958 and early 1959; 86 percent of all house-
holds had television sets as compared with
83 percent in January 1958, 80 percent in
April 1957 and 12 percent in April 1950.

Not only did television spread to more
households, but the proportion of households
with more than one set increased. In the
May 1959 survey 8 percent of all households
had two or more sets as compared with
7 percent in January 1958, and 5 percent
in April 1957. Households with one set
were 78 percent of the total, and only 14
percent had no set.

Like the earlier surveys of the series, the
May 1959 survey found television sets more
common inside standard metropolitan areas
than elsewhere. Among metropolitan area
household, 91 percent had one or more
sets, whereas the percentage for nonmetro-
politan households was 80.

By geographic region the Nertheast was
highest, with 92 percent of its households
reporting television sets. The North Central
Region and the West were next, with 88
percent and 86 percent respectively, al-
though the West had the higher increase
of these two regions since the January 1958
survey. In the South, 79 percent of house-
holds had ftelevision.

TUBE SALES

Producers sold 36,394,000 receiving tubes
valued ot $29,786,000 in July compared with
37,421,000 tubes worth $33,099,000 sold in
Junz and 30,795,000 sold in July last year
valued ot $26,928,000.

Cumulative tube sales totaled 238,373,-
000 worth $205,560,000 compared with 221 -
201,000 tubes valued ot $193,197,000 sold
during the first seven months last year.

TV picture tube makers sold 750,352
tubes worth $14,648,444 in July compared
with 766,566 tubes worth $15,136,612 sold
in June and 549,817 units sold in July last
year with a value of $11,109,048.

Cumulative TV picture tube sales totaled
5,120,887 worth $98,904,723 against the
4,239,404 tubes sold during the first seven
months last year valued at $84,337,167,
EIA reported.
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SIMULATION TEST

Closed loop simulation test is demonstrated
to Air Force’'s Maj. Gen. Parmer W. Edwards
while touring Sylvania’s Electronic De-
fense Laboratory at Mountain View, Calif.

i

A PIECE OF THE ARCTIC ¥

Strange-looking structure go- - g
ing up near the New Jersey | & i
Turnpike just east of Camden ] i - i :
is a prototype of similar : :
BMEWS installations in the Far
North. RCA’s Missile and Sur-
face Radar Div. will use the
140-ft. diameter dome to
check out equipment going into
the BMEWS system.

i

-
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RE-ENTRY VEHICLE

This advanced-design Air Force Titan re-
entry vehicle (nose cone) employs the
ablating principle in which very high-
heat-resistant  materials are “‘cooked
away” to carry off excessive heat gen-
erated during re-entry. Avco’s Research
and Advanced Development Division has
the Air Force contract for its development.

CooL
AND CRAFTY
Absolute zero —
—A459°F.—is achiev-
ad within one de-
gree by Sperry Gyro-
scope Co. scientist
testing components
for advanced elec-
fronic counter-meas-
vres systems. Equip-
ment is being check-
ed in bath of liquid
helium,




STEPPING TRANSISTOR
At Bell Labs L. A. D'Asaro (r)
and 1. M. Ross examine charac-
teristics of stepping transistor
element in counting and de-
coding circuit by means of
scope trace.

FOXHOLE MISSILE
New “Red Eye” guided missile
is designed for use against low
strafing and bombing aircraft.
Convair developed the 20-Ib.
4-ft. long missile for the Army
and Marine Corps.

SEMICONDUCTOR <CATHODE

This  experimental electron
tube, under dcvelopment at
Westinghouse, gets ite supply
of electrons from a crystal of
silicon carbide no larger than
the head of a pin.

[ ]
Industries
Not craters on the moon, but microscopic

flaws in uranium irradiated at nuclcar power
reactor temperatures by General Electric
scientists at the Hantord AEC atomic plant

s O -
SPUTTERED RESISTORS

Bell Labs’ D. A. MclLean compares the re-
duced size of a printed circuit using his
newly decveloped sputtered resistors, with
the comparable conventional printed board

in his right hand.
n&!"‘ ? j 3L
i
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More engineers specify Trimpot because:
Trimpot line is complete

Bourns offers you the largest selection
of leadscrew actuated potentiometers...
20 basic models—4 terminal types—three
mounting methods.

Trimpot is small

Space saving size and rectangular shape
permit the installation of 12 to 17 units in
one square inch of panel area.

Trimpot is accurate

Multi-turn screwdriver adjustment pro-
vides 9000° of rotation...you can make
and repeat the finest adjustments.

Trimpot is stable

Adjustment shaft is self-locking...set-
tings are virtually immune to severe accel-
eration, vibration and shock.

Trimpot is fully tested

Allinstruments are 100% inspected before
shipment to assure you of reliable per-
formance.

Trimpot is proved

Itis used in more military and commercial
equipment than any other leadscrew actu-
ated potentiometer.

Largest selection
B

Dot

the original leadscrew-

actuated potentiometer

Only Bourns Trimpot potentiometers give you these outstanding features

BODY—High-temperature, ther-
mosetting plastic body is sealed
enabling potentiometer to meet
Mil-Specs for humidity, sand,
dust, fungus, salt spray, etc.

WIPER CARRIAGE —Special high-
temperature plastic carriage
with preclous metal contact
spring permits exact settings
and stability under severe en-

vironmental conditions.

COLLECTOR BAR-—Precious metal
collector bar provides positive
electrical contact, improves po-
tentiometer performance and
reliability.

SHAFT HEAD —Stainless steel
with machined slot for screw-
driver adjustment. Meets mili-
tary salt spray requirements.

O-RING —Silicon rubber O-ring
seals potentiometer against
humidlty, withstands high
temperature.

TUBING INSULATION —Tubing
around terminal eliminates
possible short or electrical

cross-over.

TERMINALS — Three terminals are
gold-plated copperweld wire or
Teflon-insulated feads.

ELEMENTY —Specilal ceramic
mandrel is precision wound with
low temperature coefficient re-

SILVERWELD* TERMINATION —
This exclusive Bourns feature is
unequalied in ruggedness. There
is a metal-to-metal bond from
the terminal to the resistance
wire.

EYELETS—Stainless steel eyelets
are set on 34" centers and pro-
vide easy mounting with 2-56
screws.

LEADSCREW —Stainless steel
{eadscrew is corrosion resistant,
withstands salt spray.

* TRADEMARK

This cutaway of Model 220 is typical of the design of all Bourns Trimpot potentiometers though some features may vary from model to model.

ELECTRONIC INDUSTRIES -+ October 1959
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record of reliability

General Purpose Wirewound Trimpot—Model 200.
Operates at 105°C / L,S,P terminals / 1/4 watt /
10 ohms to 100K. Available as rheostat, Model 201.

High-Resistance Wirewound Hi-R® Trimpot—Model
207. Operates at 175°C | L terminal [ 2 watts / 100
ohms to 100K. Available as rheostat, Model 208 Hi-R
Trim R®,

Dual-Element Wirewound Twinpot®—Model 209. Op-
erates at 105°C | L terminal / 1/4 watt / 10 ohms to
20K. Two potentiometer outputs with one adjustment
shaft.

General-Purpose Carbon Trimpot—Model 215. Op-
erates at 125°C | L,S,P terminals / 1/4 watt | 20K to
1 Meg. Available as Mil-Spec humidity-proof unit,
Model 235 (1K to 10 Meg).

_TRIFPOT®
202, 2Kurn..

Subminiature Wirewound Trimpot—Model 220. Op-
erates at 175°C | L & W terminals / 1 watt / 100 ohms
to 20K. Meets Mil-Specs for humidity.

—

Panel-Mount Trimpot

All models are now available with the added con-
venience of panel mounting. Unigue design permits
quick factory attachment of rugged panel-mount
assembly to standard ‘‘on-the-shelf’’ Trimpot poten-
tiometers. The Panel Mount Trimpot takes as little

Key to terminals

L — insulated stranded Leads
S — Solder lugs

[3
o

$ — Solder lugs (Model 224 only) 1 11

W — uninsulated Wires

P — Printed circuit Pins

Standard resistances {ohms)

10 50 200 1K
20 100 500 2K

5K 20K 100K 500K
10K 50K 200K 1Meg

other Resistances Availabie

!

High-Temperature, Humidity-Proof Wirewound
Trimpot—Model 224. Operates at 175°C / L.S,P
terminals / 1 watt / 100 ohms to 100K. Meets
Mil-Specs for humidity.

Humidity-Proof Wirewound Trimpot—Model236.
Operates at 135°C [ L,S,P terminals / 0.8 watt
110 ohms to 100K. Meets Mil-Specs for humidity.

High-Temp;erature Wirewound Trimpot—Model
260. Operates at 175°C / L,S,P terminals ] 1 watt
/ 10 ohms to 100K.

2 1 ’

d,

R T meas
e e L
High-Quality Commercial Wirewound Trimit®—
Models 271, 273, 275. Operates at 85°C [ L,S,P
terminals / 1/4 watt / 100 ohms to 10K,

A e £

High-Quality Commercial Carbon Trimit—
Models 272, 274, 276. Operates at 85°C [ L,S,P
terminals | 0.2 watt / 20K to 1 Meg.

Low Cost Commercial Wirewound E-Z Trim®—
Model 277. Subminiature—1" x 17/64” x 5/16".
Tapered all-purpose lug terminals | 1/2 watt /
100 ohms to 10K. For computers, test equipment,
industrial contro!l systems, etc.

as 1/12sq. inch of panel space, meets Mif-
Specs for vibration, shock, salt spray, ztc. Re-
cessed head prevents accidental changes of
setting. Silicon rubber O-ring and Teflon washer
provide moisture barrier.

Write for detailed specifications and list of
stocking distributors.

BOURNS
Inc.

P.0. Box 2112p, Riverside, California
Plants: Riverside, California

and Ames, lowa

In Canada: Douglas Randall (Canada), Ltd., Jicensee

Exclusive manufacturers of TRIMPOT®, TRIMIT®. Pioneers in potentiometer transducers for position, pressure and acceleration.
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HAS THE LOW-COST SOURCES

MANSO

TO

A/t < ot

(DRIFT RATE PER DAY DUE TO CRYSTAL AGING)
Plus outstanding stability under all other environmental and circuit conditions:

Circuit Noise
Ambient Temperature Change
Vibration & Shock
Change in B+ or Filament Voltage

500D0AC0ON0ACOECaSARNAREONANANACEEARG fioon

Af/f due to:

1000

MEET YOUR NEEDS

parts in 1010
. 1/108 from 0°C to 50°C
2/10% per MILT-17113

/10? for £20% B+ change or =10% filament change

Ultrasstable frequency generators for use as reference sources or master oscillators. Unmatched for precision, compactness
and low cost, Manson Oscillators and Harmonic Generators meet the highest stability specifications per dollar.

SPECIFICATIONS

FREQ. STABILITY: Meets above listed specifications.
FREQUENCY: 1 megacycle, tunable 25 cycles.
OUTPUTS: a) Sine Wave, 3 volts rms across 50 ohms;
b) Pulse, jitter-free, balanced, 40 volts peak across
250 ohms.

TUNING ACCURACY: 0.1 cps with direct-reading,
linear dial; substantially zero-error readability and
resettability.

HARMONICS: Usable to kilomegacycle region.
INPUT: 105/125 V., 60 cps, 100 waits,

SIZE: 5%" H x 19" W x 11%" D, for rack or bench,

1 Megacycle Complete, self-contained system incorporates ultra-
HARMONIC REFERENCE stable crystal oscillator, jitter-free pulse generator,
OSCILLATOR mixer and regulated power . . . ., Generates, meas-
Price $1095. ures, monitors frequencies at harmonic points to over
5 ; 1000 Mc . .... Crystal frequency tunable +25 cycles
. without degradation of stability characteristics . . . . .
' counter-type, ultra-linear tuning dial for exception-
‘89 ally accurate settability and readability.
fooge G
MODEL RD-110 |
1 Megacycle §7Compact crystal oscillator suitable as a reference
HIGH STABILITY || source or master oscillator in frequency control sys-

OSCILLATOR tems non-microphonic design and proportional
oven control assure high insensitivity to both vibra-
tion and temperature new packaged version
(RD-145) for direct, sub-assembly incorporation in
portable or airborne instruments 2x4x6
inches, 12 ounces employs ultra-precise Manson
thermostatic oven, substantially meeting RD-140 specs.

i FREQUENCY DIVIDERS AND MULTIPLIERS available

to extend range from 100 ke to 10 mc and above

stability characteristics equal to crystal os-

Price $395. | oven contro

.

cillater.
AVAILABLE SOON! Model RD-147, ultra-low-drift os-
cillator . . . incorporates continuous aging compensa-

MODEL RD-140 tion to reduce drift rate to 5 parts in 10 per 6 months.

FREQ. STABILITY: Meets above listed specifications.
FREQUENCY: 1 megacycle. (Frequencies from 0.8 mc
to 1.2 mc available on special modification.)
Frequency adjustable more than 6 cycles, allowing
ample compensation for crystal aging. Alternate ver-
sion, Model RD-146, incorporates calibrated trimmer
dial on front panel.

OUTPUT: Sine wave, 1 volt rms across 1000 ohms.
POWER REQUIRED: 250 VDC @ 60 ma; 6.3 VAC
@ 1.8A.

MOUNTING: For 19" relay rack or bench use. Front
panel height, 35",

1000 Megacycle
REFERENCE GENERATOR

Price $850.

This precision-built, low cost standard employs crystal
synthesizer techniques for high stability, low noise
and low spurious signals Basic unit furnishes
outputs of 0.1 kme and 1 kmce Optional feature
includes harmonic generator utilizing base frequen-
cies to furnish highly stable, usable outputs over a
major portion of microwave spectrum All
outputs tunable when used with RD-110.

* Model RD-175, L-band generator, output tunable
1.095kmc-1.405kme in  10-mc steps, meets above
listed stability specifications when used with RD-140.

MODEL RD-170

!

OUTPUT FREQUENCIES: 100 mc and 1000 mc sinus-
oidal. Tunable *2.5ke and *25kc respectively, if
used with RD-110,

STABILITY: Meets above stability specifications when
used with RD-110 or RD-140,

OUTPUT POWER: 100 milliwatts at either output.
HARMONICS (Model RD-170H): Usable to above
20,000 Mc.

INPUT POWER: 250 VDC @ 150 ma reg.; 6.3 VAC
@ 4A.

SIZE & MOUNTING: 5% H x 6%" D, for 19" rack
or bench use.

For Military Applications, . . . . CRYSTAL FREQUENCY SYNTHESIZERS

Manson manufactures the 0-406/UR synthesizer and a full line of disciplined
incremental and continuous-coverage oscillators, approaching the “black-box" equiva-
lent of a crystal with thousands of selectable frequencies. Ideal for SSB systems, as
transmitter exciters or receiver VFO's, ultra-stable frequency generators, FSK exciters
and similar applications where exactness, operating convenience and equipment de-
pendability are mandatory.

MANSON LABORATORIES

375 FAIRFIELD AVENUE

STAMFORD, CONNECTICUT
DAvis 5-1391

manson
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Standard and developmental models cover the range
from 15 ke to 410 mc. Features include stabilities and
setting accuracies to !/)48 and better; zero-error read-
ability and resettability; ultra-low spurious signals;
MIL construction,

Letterhead inquiries invited.

Pulse Modulators, High Voltage Power Supplies,
Communications Instruments and Components,

Complete Microwave Systems.
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Just flick your finger. That’s all you do to select either of two circuit programs with AMP’s new Program Selector
Switch—up to 1500 poles, double throw. Compact in size, available in a fully shielded type, this new switch offers
you all the reliability you need for any critical dry-circuit application.

The flick of your finger also pre-cleans all contacts for assured conductivity through AMP's patented wiping
action. You get uniform pressure on all contacts . . . choice of tin or gold contact finish . . . exclusive contact and
spring design plus many other features from AMP’s industry-proved Patchcord Programming Systems . . . in-
cluding A-MP Taper Pins, crimped to your leads and inserted into taper receptacles in the rear of the switch.

And—for flexibility, you can make a combination plug board and double throw switch with all throw positions
independently patched.

i
L
il AL
1M ity
i

4
b e

Make the big switch to the A-MP Double Throw Program Selector Switch. Send today for more information.

AMP INCORPORATED

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

A-MP products and engineering assistance are available through subsidiary companies in: Australia ¢ Canada ¢ England ¢ France ¢ Hclland ¢ Japan
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Electronic Industries lnternational

WESTERN EUROPE

Nuclear Conference
To Define Responsibility

Edward Diamond, Seecretary and Gen-
eral Counsel of Stromberg-Carlson
Div., General Dynamies Corp., will
represent the U. S. on an interna-
tional panel of experts on Civil Li-
ability and State Responsibility for
Nuclear Hazards meeting in Vienna.
The panel, an agency of the Inter-
national Atomic Energy Commission,
is drafting an international agree-
ment covering these aspects of the
peaceful applications of nuclear en-
ergy.

At its last meeting, the panel
agreed that the courts of the state in
which nuclear installations are lo-
cated should adjudicate claims for
damages, except for incidents occur-
ring during transport of nuclear ma-
terials. These would be heard by the
courts of the country in which the
incident takes place. They also
agreed that liability for a nuclear
incident should be absolute—no proof
of fault would be necessary — and
that an international standard limit-
ing the amount of liability should be
established. Mr. Diamond will pre-
sent his views on these aspects.

ASSIGNED TO EUROPE

Assistant Chief Engineer, Herman R. Buttner,
Burndy Corp., Norwalk, Conn., will spend
several months training company reps in
Europe. He and Mrs. Buttner will live in
Antwerp, Belgium.

Firm Forms International
Division

Laboratory for Electronies, Boston,
Mass., plans to establish a new Inter-
national Division. Headquarters will
be in Geneva, Switzerland, and Paris,
France. The new division will be un-
der the direction of M. J. Johnson,

LFE’s Director of Foreign Opera-
tions.

The firm manufactures electronic
systems in the Airborne Navigation
and Ground Control Approach radar
fields. Typical is the firm’s Doppler
Airborne Navigation System being
installed in the Air Force’s F-105
Thunderchief.

Sweden Buys British TV
Equipment
The TV and sound broadecasting
equipment for a major expansion of
the Swedish TV and FM networks
will be supplied by Marconi’'s Wire-
less Telegraph Co. The equipment,
costing over $800,000, will extend
coverage of the net to over 7,000,000
people.

Included in the order are 20 Type
BD321 5 kw FM transmitters and 16
TV transmitters.

U.S.S.R.

Russians Remove "Trade-
mark'’ Set

A Russian-made “Admiral” TV set
was removed from the Soviet Exhibi-
tion in New York following a strong
protest made by Ross D. Siragusa,
President of Admiral Corporation,
Chicago, Tll. (See International News,
Sept. ’59.) He had pointed out that
while Russia was not a signatory to
the International Trademark agree-
ment, the mere display of a TV set
with an “Admiral” name on Ameri-
can territory constituted an open in-
fringement of the company’s regis-
tered trademark.

Said Mr. Siragusa, “We are satis-
fied with the results of our protest
and now consider the matter closed.”

Tours U.S.S.R.

L. J. Hartzer, President of Radiation
Instrument Development Laboratory,
Inec., Chicago, will visit Moscow, Stal-
ingrad, Sochi, Kharkov, Kiev, and
Leningrad during an 18-day stay in
Russia. He will inspect current
Soviet development and production in
nuclear instrumentation.

WEST GERMANY

U. S. Firm Establishes Facility

Baird-Atomie, Inc., Cambridge, Mass.,
has established a distribution and in-
stallation service for its line of spec-
tographic instrumentation in Kleve,
West Germany. Joseph J. de Beer
has been named manager of the new
German office which will be respon-
sible for marketing in Austria, Den-
mark, Germany, and Holland.

ELECTRONIC INDUSTRIES -

CANADA

First TV over Microwave Link

The first public transmission of TV
over a new 524-mile, microwave sys-
tem linking St. Johns, Newfoundland
to Sidney, Nova Scotia, and thence to
the rest of North America was the
showing of the visit of Queen Eliza-
beth to North America. The system is
said to include the world’s longest
over-water microwave link, a 70 mile
path across Cabot Strait between
Nova Scotia and Newfoundland. The
microwave chain of 23 stations pro-
vides 600 two-way telephone circuits.

UNITED KINGDOM
Form Subsidiary in England

The Industrial Education Institute,
Boston, Mass., has formed an over-
seas subsidiary with headquarters in
London. The new organization, In-
dustrial Education International,
Ltd., was established to provide a
means of exchanging technical and
management information on an inter-
national basis.

In addition to training programs,
IEI will present symposiums, confer-
ences, seminars, ete., in major indus-
trial centers throughout Europe. The
first of these conferences is scheduled
for London, Paris, Milan, and Madrid
in the fall.

Develop High Frequency
Radio System

Marconi’s Wireless Telegraph Co.,
Ltd., has announced the development
and engineering of a new system of
high-frequeney radio transmission. A
way has been found to provide wide-
band amplification over the whole h-f
band making it possible to dispense
with all forms of operational tuning
in the transmitter’s h-f amplifier
stages. At the same time it permits
the simultaneous radiation of two or
more independent transmissions from
one equipment.

The new technique overcomes a
major drawback with conventional
transmitters—the stage-by-stage re-
tuning of the h-f amplifier whenever
it is desired to change frequency.

JAPAN

TV Specialist to Visit U. S.

Washington TV station, WRC-TV
and the Dept. of State are jointly
sponsoring a 3-month professional
and cultural visit by a Japanese TV
specialist, Mr. Hiroshi Saheke, Chief
of the TV Broadcasting Branch of
the Osaka TV Co.
(Continued on Page 32)
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INHERENT STABILITY
Assured in a DALOHM RH Resistor

Even searing heat from a glowing bed of coals
causes no deviation from the inherent stability
that is standard in Dalohm resistors.

Stored on the shelf for months ... or placed
under continuous load . .. operating in severe
environmental, shock, vibration and humidity

conditions . . . Dalohm precision resistors retain
their stability because it has been “firmly in-
fixed” by Dalohm design and methods of
manufacture.

For all applications demanding resistors that
meet or surpass MIL specifications, you can

HIGH POWER ¢ WIRE WOUND « MINIATURE
pDALOHM TYPE RH RESISTORS

Designed for specific application
of high power requirements,
coupled with precision tolerance.
Mount on chassis for maximum
heat dissipation.

TYPICAL DERATING CURVE

o |
<
3 I~
3 75 ~ e
3 50 A
IR “”«l\
5 25 TS
[¢} 1
25 75 125 175 225 275

AMBIENT TEMP-DEG. CENTIGRADE

depend on Dalohm.

Rated at 10, 25, 50, 100 and 250 watts

Resistance range from 0.1 ohm to 175K
ohms, depending on type
Tolerances = 0.05%, ~
= 05%, ¥ 1%, = 3%
Temperature coefficient 20 P.P.M.

0.1%, = 0.25%,

Operating temperature range from
—55° C.to +275° C.

Welded construction from terminal to ter-
minal.

Ruggedly housed; sealed in silicone and
inserted in radiator finned aluminum
housing.

Smallest in size, ranging from 7/16" x
%" to 3" x 4Yy"

Surpass applicable paragraphs of MIL-R-
18546B (Ships).

Werite for Bulletin R-27, with handy cross-reference file card.

ELECTRONIC INDUSTRIES + October 1959

SPECIAL PROBLEMS?

You can depend on Dalohm, too, for help
in solving any special problem in the
realm of development, engineering, design
and production. Chances are you can
find the answer in our standard line of
precision resistors {(wire wound, metal
film and deposited carbon); trimmer
potentiometers; resistor networks; collet-
fitting knobs; and hysteresis motors. 1f
not, just outline your specific situation.

from DALOHM
Better things in

smaller packages

DALE PRODUCTS, INC.

1304 28th Ave., Columbus, Nebr.
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Cutting costs of
Switch Installation...
your job...and Centralab's

Centsalab Printed Circuit Switches

the greatest advance
in switch design
in decades

s s - - s ctp T - g

o

o

o
o

s

The CENTRALAB Series 20 Printed Circuit
Switch provides these cost-saving
advantages:

ol 1 Elimination of switch wiring errors.

Simultaneous connection of all switch-
2 ing leads during dip soldering of etched
circuit boards.

3 No hardware is required for rigid
g anchoring of switch to the board.

SPECIFICATIONS:

Construction: 134" high x 2” wide laminated
phenolic sections. Bolted con-
struction multiple sections and
staked single or dual section

Switching assemblies.

Combinations: 1 pole—12 positions through
6 pole—2 positions. Also avail-
able with dual concentric
shafts for A.C. line switch or
14 watt variable resistor,
equipped with printed circuit
terminals.

Rating: 2 amperes at 15 volts D.C.,
150 ma. at 110 volts A.C.
(make and break, resistive
load).

d

|

1 Insulation: Laminated phenolic type PBE

! per specification MIL-P-3115.

! Voltage breakdown 1000
volts RMS.

Rotational Life: 10,000 cycles minimum.

For complete physical and electrical speci-
fications on CENTRALAB Printed Circuit
Switches ask for Bulletin EP-757.

s

o

ik
£

it

™ % . it . -
A Division of Globe-Union Inc.
¢ 9387 E. KEEFE AVE. ¢ MILWAUKEE 1, WIS.
@ In Canada: 669 Bayview Ave., Toronto 17, Ont.
P.5956 ’
®

VARIABLE RESISTORS « ELECTRONIC SWITCHES « PACKAGED ELECTRONIC CIRCUITS « CERAMIC CAPACITORS « ENGINEERED CERAMICS
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MISSILES GO EVER HIGHER

temperatures go down
and down
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" KEVSTONE THERMISTORS b=

Just as surely as missiles are going higher and higher, the T
demand is for Thermistors to operate at lower and lower _ ~269°
temperatures. Sooner or later, such demands are being i [,
met by the research people at Keystone.

Ten years ago the low temperature range for Thermistors
was approximately —50°C. Then a new area of interest was
born—still lower temperature operation. By 1955 we had
developed units that were useful down to —183°C. Today
we are delivering units for applications operating at —260°C
(below liquid hydrogen) for use in space as liquid level
indicators or as flow control mechanisms. Our Thermistors
are also working in gas liquefaction apparatus with
fluorine, argon, oxygen, etc. and in the petrochemical
industry with methane. New missiles, new products, and
the whole new field of Cryotronics challenge us to even
lower temperature response. Degree by degree we make
progress toward lower temperatures and maximum
reliability within the precision tolerances and wide selection
of temperature coefficients in which we work.

There may be a low temperature indication or control
problem in your present product, or, more likely, in a
product you’re thinking about for the future. Here at
Keystone we’re working on both today’s and tomorrow’s
problems and we would like to hear about yours.

Glad to have you call us, anytime.

stors, 1956

quuldMylro ar
Keystone Themlstors, 1958

Keystone Thermistors, 1959

Liquid Helium

S &é&w £

Gel @ =

CARBON COMPANY
Thermistor Division ¢ St. Marys, Pa.
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ALLIED
@ qoue Mﬁc@ymw/u dronjitbing o
| electronic supplies

{

on request
the most widely used
electronic supply guide

ALLIED’S 1960 CATALOG

the most complete,
easiest-to-use buying
guide—providing the
gauree detailed tech specs you
£ cricase Wb, pumes need to write up your

supply requirements—
the one catalog that fills
all your needs...

BUY AT FACTORY PRICES

worllld Linjedt dlbcke 4 yown Conmandl

WE SPECIALIZE IN THE SUPPLY OF:

e Semi-Conductors ¢ Connectors

e Special-Purpose Tubes s Capacitors

¢ Relays e Test Instruments, Meters
e Switches & Timers ¢ Controls, Resistors

» Electronic Parts for Every Industrial Need
¢ Knight-Kit® Test Instruments in Low-Cost Kit Form
¢ Knight ® Paging and Public Address Equipment

ONE ORDER TO ALLIED FILLS THE WHOLE BILL

Simplify and speed your buying of electronic parts and equip-
ment. Your ALLIED Catalog is the best single source for
electronic supply. With the world’s largest stocks at your com-
mand, there’s no need to deal with hundreds of separate fac-
tories—one order to us fills the whole bill. Finally, you get the
fastest service in electronic supply (same day shipment) and
you buy at factory prices. Send today for your FREE 1960 ALLIED
Catalog—your one-source electronic supply guide.

ALLIED RADIO

100 N. Western Ave., Dept. 18-K9, Chicago 80, lli.
Phone: HAymarket 1-6800 . TWX: CG-2898

OUR 39th YEAR

-é;—h e

one congpli dypend Mﬂza/mm—&;zkwm
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International
(Continued from page 28)

Mr. Saheki will have a week of
orientation at the Washington Inter-
national Center. He will then spend
2 months as a member of the WRC-
TV broadeasting staff. He will wind
up his visit with a several week tour
of other parts of the U. S.

GREENLAND

Test Hearing-aid in Arctic

Dr. R. W. Gerdel, Chief of the Cli-
mactic and Environmental Research
Branch of the Department of De-
fense, will test a Zenith transistor
hearing aid while directing snow, ice,
and permafrost research in the arctic
wastelands of Greenland. He will
submit a detailed report to Zenith en-
gineers on the effect of subzero
weather on transistors, batteries,
cords, and other mech parts of the
hearing aid.

SOUTH AMERICA
Build TV Sets in Argentina

Industrias Plasticas y Electronicas de
Cordoba S.A.C.I. (IPEC), Argentina,
is building TV receivers under an
agreement with Hoffman Electronics
Corp., Los Angeles, Calif. Besides
two console and two table model
TV’s, the company is manufacturing
Hoffman solar-powered radios.

Loan to Improve
Telecommunications

The U. S. Development Loan Fund is
considering a $1,000,000 loan to the
Government of Paraguay to help pro-
vide improved telephone, telegraph,
and teletypewriter service between
Paraguay and other countries. The
loan is contingent upon an American
engineering survey report as to the
equipment needed. The loan is ex-
pected to improve service to New
York, Europe, Rio de Janeiro, Mon-
tevideo and Buenos Aires. In each
case 4 channels for simultaneous use
will be provided.

New TV Station for Brazil

A new TV station is to be built at
Recife, Pernambuco, Brazil. The
equipment, $700,000, will be supplied
by Marconi’s Wireless Telegraph Co.,
Chelmsford, Essex, England. Em-
presa Jornal do Comercio S. A., Re-
cife, owns the station.

Equipment includes 4% in. image
orthicon cameras (three studios),
master control equipments, two vidi-
con telecine units, and lighting, sound,
test, and ancillary equipment, a
three-camera outside broadecast ve-
hicle, and micro-wave link equipment.
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Zener Diodes r
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500 mW Power Dissipation
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4] “VARICAP" is the regi trad k of silicon voltage iable capaci
Pacitic Semiconductors, Inc,
Max. Inverse Max.
Current Dynamic
EIA Zener Eg - —1V Resistance ° °
Typer | Voltage Iz 20ma % Since preparation of these
Ez( Volts)2 lac—=1mA
| Ohms) °
(-] o
25°C | 150°C | () devices and types have been &
1N746 10 30 2% ilabl
— R — 11 - now avatlable. Call your nes
[ IN748 | 10 | 30 | 23 | = . S d d d 3
— s T e SR information! Standard Moduéxtor
T IN750 | 2 | 30 | 19 | . 1 s h l
T — & Rings...10to 20 KV High Voltege (
| IN752° 1 [ e I ]
1N753 0.1 20 | 7 |
IN754 6.8 01 | 20 [ 5 |
L O S B T ' ‘Ca
E 82 | o1 [ 20 | & | L- alzcap_
| IN757 9.1 0.1 20 10 ®
_1N758 10.0 01 | 20 17 -
1N759 12.0 0.1 20 30 | ACTUAL SIZE
1 10% Zener Voltage Tolerance - Tk
' ' - X
2. Ez measured at Test Current 1z —20mA GCapacitance® | Quality Max. Minimum | Maximum
- vamewr | Cwic | ) | workng | Sgtation | iwerse
—~ ® avoe oitage | @ 100 ,1ADC | @ 50VDC
| wsh r 50ME wvor) | woéy | wAoe)
All of the above types can be supplied in +5% Tolerance. Add “A” suffix to ';C_i:g;g i ;g § gg gg - ;g | L0
. e eo C-11322 | B 1.0
indicate units with + 5% Tolerance of center Zener Voltage Value. FC1IEAT | ] ) [ 7 ; % %
i _ 1 1
CAPACITANCE CHANGE: From 2VDC to 8OVDC, 4.0 to 1 Min,
= B ST P = Quality ) B ] -Minimnm 'Exim;
Capacitance* | Max. !
VARICAP I @ avoe | Jartl | working | S3uration | lnverse
TYPE SoMc © voe voitage | VR | @ Tsvoe
() SOMC voc) ¢ <
| woe) | (uaDC)
PC-11510 | 10 | 100 | 100 | 10 | 10
* “PCal622 | 22 100 | 100 | 1 | 10
PC-117-47 47 {100 : 10D 110 10
CAPACITANCE CHANGE: From 2VDC to 100VDC, 5.2 to 1 Min.
*Afl capacttance values are +20% Al} values at 25°C
V 0 LTA G E R E F E R E N C E ‘VARICAP" is the registered trade-mark of silicon voltage-variable capacitors
manutactured by Pacific Semiconductors, Inc
An entirely new approach to the design of electronic
oo 0 tuning, automatic frequency control, harmonic genera

tion and numerous other circuits is made possible kx
the introduction of these new silicon voltage-variable
capacitors. The Q specifications of 50 and 100 at 4VDZ
at 50 mc. for the first time combine wide tuning range

and high Q.

All High Q Varicap types are available on gocd
delivery schedules.
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Immediately available
from PSI

important advances in
Micro-Miniaturization...

PSI microgiode
= &

ACTUAL SIZE

i : Maximum Reverse Reverse Recovery
TYPE N\Illonl‘t:;;' M(:'l’:"i:? Current {zA) Characteristics
No. @ 10042 [@ 1.0V T a T
Reverse | Max. Recov
¥ (ma) | 25°C 100°C | ges (ohms)| Time (us)
L =T — =
POl | 50 5 110v) | 25010v) 100K 1.0
PD -021 50 20 | 5(10vj | 25(10v) | 100K 03
PO-031 | 100 | 5 5(10v) | 25(10v) 100K | 03
_PD034 [ 100 | 20 | 5(10v) | 25(10v) 100K 03
_ ~025(10v) 1] B
P0-041 200 10 foy | 5100 | 200 0.3
F .5(10v) sooid |
PD -042 200 10 S(10v) 25(10v) 200K

DIMENSIONAL SPECIFICATIONS

S00__ 1003 |
MINT ] Max

0035« Oi6-) —ppf— | 050 mAX
GOLD ‘;U"N’ NICKEL 4 amiNa COLOR STRIPE
1BBON LEADS  Cgpamic ON CATHODE END-

A major advance in micro-miniaturization featur-
ing high standards of reliability. Volume and
weight of these new PSI tvpes are approximately
1/20 of present subminiature diodes.

These six types of silicon diffusion computer
Microdiodes, except for power ratings, are the
electrical equivalent of PSI subminiature com-
puter diodes.

All types immediately available.

PSI® micromodule

= | ACTUAL sIZE

The new PSI Micromodule is available now, in all
of the above Microdiode types. Phone, wire, or

otk TN write vour nearest PS1 Sales

_Noroe N\ & nOTCHES

A\

Office for detailed specifications,
curves, reliability data, prices and
delivery schedules.

10—
. MICRO DHODE
et
_mmaOn 11aDs
southed on I
e
MROTECTIVE
COAtNG

Please NOte.' All specifications and

information contained herein are current as of:



VHF Silicon
Power Transistors

N-P-N Triple-diffused mesa types

2N1335 2N1336 2N1337
POWER AMPLIFIERS

2N1339 2N1340 2N1341
POWER OSCILLATORS

HIGH FREQUENCY 170 mc Alpha Cut-off
HIGH VOLTAGE 160v Peak Collector—Base Voltage

HIGH POWER 2.8 watts @ 25°C case
temperature

LOW OUTPUT CAPACITANCE 4uuf typical

Available in the JEDEC 30 (TO-16) package, these
units are particularly well suited for general VHF use.
Applications include power output stages, high level
video amplifiers, power oscillators, and many others

requiring the unique combination of high frequency,
high voltage and high power.

PSl. Heat Dissipator
Low Cost. .. High Efficiency

D=0

*

High Speed N-P-N
Silicon Switching
Transistors

2N1409-2N1410

Phone, wire or write your nearest PSI sales office for
full details.



Silicon

Subminiature Recti

g

ACTUAL SIZE

MEDIUM POWER TYPES

EIA
NUMBER Volmc

1

Current

Current (mA)!
@ PIV (kA

—
@ 25"0—"@ 150°C

Voltage
@ 100°C

e

lers

Max. Fwd,

MAXIMUM RATIN(‘S ELECTRICAL CHARACTERISTICS
Peak Maximum Minimum Maximum I_ 3
tnv. Avg. Rectitied Saturation Reverse Voitage

| Drop@ b
400 mA
® 5°C (v)

All above types available

400 MILLIAMPERE PSI TYPES

- 400 mA @ 25°C 150
MAXIMUM RATINGS J
'DC Forward
Peak Maximum Maximum Voltage
PS| Recurr. RMS Average @ Specified
TYPE | toverse Input Rectifiod Curren!
NUMBER Voitage Voltage' Current! 25°C
| (volts) (volts) _(mh) (volts @ mA)
—_TYPE 1 - T | 2%°C
PSas [T s [ [T 156 50
—PS4I0 100 I 70 150 | 15@ 500
— PSAIS 150 105 150 15 @ 500
PS 420 200 I 140 150 15 @ 500
PSa2s | 250 1B 150 | 15500
PS4y 300 210 150 1.5 @ 500
PS 435 350 245 150 15 @ 500
PS 440 400 280 ~ 150 15@ 500
~ PS50 500 350 125 15 @ 500
PS 460 80 | o 15 15 @ 500

250 MILLIAMPERE PSI TYPES

250 mA @ 25°C. -140

1. Resistive or inductive load.

at full rated current and maximum RMS input
Storage and Operating Temperature Range—65°C to 200°C

500 MA TYPES IN MINIATURE PACKAGE ALSO

New Types! Silicon

% ACTUAL SIZE

. — _ | @25 : [ @
TNG45 225 5 0.2 10
" INess | 300 [ oz [ 1.0
IN64T | 400 400 | 150 02 | 1.0
"~ IN6d8 500 400 _156 B 0.2 1.0
—ING4Y. 600 o0 [ | o2 10

as Air Force Approved Units.

150 mA (a, 150°C
ELECTRICAL
CHARACTERISTICS

Maximum
Average
inverse
Current

| @ 100°C

(Ba)

@ 150°C

S—

EEE

g
8

Eame

140 mA @ 100°C

PS5 005 | 50 35 " 1l@100 | 10
PSOI0 | 100 1 - uo 1@ | 100
PS 015 150 105 | 140 t@l | 100
— PS020 | 200 40 M0 | 1@i0 | 100
PS 025 | 250 175 | 140 4’_"1@,100 [ 1w
PS 030 | 300 210 180 |  1@100 | 100
_ PS03 [ 380 G 140 1@100 | 100
PS 040 w00 | 280 W | 1@lw 100
PS 00 | [0 | @ 100 100
—P5060 | 600 [ 40 | 140 | 1@t0 | 100

2. Averaged over one cycle for half wave resistive or choke input circuit with rectifier operating

AVAILABLE.

HighVoltage Rectifiers

| Average I
Peak Rectitied MAX RMS| MAX DC Fwd | Dimensions
EIA Inverse Current Input Yoltage Drop (inches)
TYPE Volitage (mA) Voltage | @ 100 mA DC
NUMBER (volts) @ 25°C | @ 100°C (volts) 25°C L Dia.
_1N1730 1000 200 100 700 5 5 375
1N1731 1500 200 100 1050 5 5 375
1N1732 2000 200 100 1400 9 1.0 375
INI733 3000 | 150 75 2100 12 10 | 315
1N1734 5000 100 50 3500 18 1.0 5
1N2382 4000 150 | 75 2800 18 10 5
INZ383_ | 6000 0 | 50 4200 77 15 | 5
182384 8000 70 35 5600 27 115 5
1N2385 10000 70 35 7000 39 l 20 5

Maximum Surge Current (8msec.): 2.5 Amps.
Continuous DC Voltage same as PIV.
Operating temperature range —55°C to 150°C.

Maximum DC Reverse Current @ Rated PIV 10sA @ 25°C, 100sA @ 100°C.



Fast Recovery Silicon Silicon
Diffusion Computer Diodes

r"‘ax'

High Conductance Diodes
N g

ACTUAL SIZE ACTUAL SIZE

-

T Maximum Reverse Roverse Recovery . T §
Minimum Minimum [ Current (ua) | Characteristics Minimum | Maximum Forward | Maximum Inverse Curn_enl | Maxu_nvumAvnrane
Type Saturation. Forward PSlor | Saturation Voltage at Maximum DC Operating| Rectitied Gurrent
Number | Voitege * Current — T { EIA Voltags bc@s°c | Voltage | mA)
(v(vl'g(‘)s;)n @ {":.‘0) volt " Reverse Maximum | Nl.';xi’;EER @@lgg cL (volts) #a @ volts) _ i o &
® 00°C | Resistance | Pecovens. i | Toits) | 100ma | 200mA 2%°C s | | so'c
L — L — L N2 | 40 11 ~ 250 @ | 125 50
MILITARY TYPES INGGZA [ 40 10 025@ — 30v_| 15 200 70
IN482B | 40 1.0 [ 5@ — v 5 200 70
T INeast || 200 109 1) PS603 (] 10 250 @ — 30v 200 100
e e 10 AR e ™ PS604 [ 10 | %@ 3w | 15 0| 100
INBBZT | 0 T(10v) | 2010w | 100K PS605 0 10 %@ 5 20 100
1 | | 2050%) | 100 (50v) | i 1Nag3 30 11 250 @ — 60v | 30 125 | 50
{ ING83* | 100 100 § (75v 50 (75v) 200K 1N483A 80 1.0 025 @ — 60v 20 10
— - 1N483B 80 10 | 025 @ — 60v 00 | 10
Mil-E-1/1171 (SigC) MI-E-1/1139 (SigC) “MIi-E-1/1140 PS609 | 80 10 250 @ — 60v 200 100
T~ PS610__ 80 10 | 025@ — 60v 15 200 100
1K789 30 _ 10 | 1@ | 020w | 200K PSEIT 30 B 10 | 05@ - 60v s a0 | i
IN780 0 | 10 [ 5w [30@w [ 200K 1N484 150 11 [ 2%0@ —125v_| 30 125 50
N8I | 30 0 | 50w 0 (20w | 200K | 1N4B4A 150 1.0 025@ —125v_| 15 200 70
IN192_ | 30 5 (20v) 30 (20v, 100K IN488B | 150 10 025 @ —125v 5 200 70
INTS3 |60 [ T50v, | 300w | 200K PS615 150 10 250@ —12v_| 30 | 200 | 100
IN794 60 5 (50 30(50v) | 200K PS616 150 | 1.0 0%5@ —125% | 15 | 200 160
N795 50 5 (50v) 30 (50v) | 200K PS6IT 150 B 1.0 025 @ —125v 5 100
INT9S | 60 5 (50v) §O'§01) | 100K 1N485 200 11 250 @ —175v 30 50
INTST [ 120 10 1(100v) | 30 (100v) | 200K "IN485A 200 0| G25@ -175v_| 15 | 200 | 70
1N798 i 120 0 |5 100v) '_ 30 100v) 200K : 184858 200 1.0 025 @ —175v 5 200 70
—INT®9 120 50 5(100v) | 30 (100v) 200K Pse21 | 200 i 10 | 250 @ —175v 30 200 | 100
NS0 | 120 100 5(100v) | 30 (100v) 100K 200 10 | 025 @ —175¢ 15 200 100
NS0T | 150 10 1(1250 | 3025y | 200K 10 025@ —175v_| 5 200 | 100
TN802 150 50 [ 5(12v) | 50 (125v) | 200K iNage | 250 250 @ —225v 50 | 125 50
IN803 | 200 10 [ 5(175v) | 50 (175v WK | TN486A 50 | 10 050 @ —225v | 25 200 70
INg04 | 200 50 [ 10175 | 50175 | 700K | IN4g6B | 250 | 10 050@ —225 | 10 200 70
_ B Pse2r | 250 | 1.0 250 @ — 225+ 50 200 | 100
1N659 | 60 5 (50v) 25 (S0v 400K PS628 250 | 1.0 050 @ —225¢ 25 200 100
IN660 120 6§ | 5100v) | S0(100v) | 400K | 03 PS623 | 250 1.0 050 @ —225v 10 | 200 160
TNG61 240 i 10 (200v) | 100 (200v) | 400K | 03 | TN&g7 330 1T 250 @ —300v 50 125 | S0
E A N4 330 1.0 100@ —30v | 25 200 70
1N625 0 4@1sv | 1w | 0@ | 400K 1 ssec 32 330 1.0 2506 -300v | 50 | 20 | 100
IN6%6 | S0 | a@lsv | T3 [ 303w | 400K | lasec o = - | we - LI 1 B
N627 100 | 4@isv | 105 [ 30(75) | 400K Vnsec 488 | 4 : | 20@ - 2 -
INGZB 50| 4@ s | Tz |30 im#WWJ It 1 10 0e wh B L o e
T ' " SN T S AN K 1.0 230 @ v 20
| 1K629 200 4@l5v | 1175 | 30(175v) | 400K 1 wsec s i T 10100 @ 380 % T 200 100

*Maximum DC working inverse voitage is 85% of minimum saturation voltage.
OTHER SPECIFICATIONS:

OTHER ABSOLUTE MAXIMUM RATINGS:
Maximum Power Dissipation 0.5 Watts @ 25°C.

Maximum Power Dissipation 0.25 Watts @ 150°C

Maximum 1 Second Surge Current 1.5 Amperes @ 25°C. Storage and Operating Temperature

Peak Pulse Current, 1 usec, 1% duty cycle: 3.0 Amps. Range —80° to 200°C

Storage and Operating Temperature Range: —65°C to 200° C.

pages, many new and exciting
dded to the PSI line and are
rest PSI sales office for latest

Quads . . . Standard Bridge Rectifiers
Jartridge Rectifiers...and many others!

S

Fast Recovery
Very Low Capacitance
Silicon Diodes

Silicon

/
General Purpose-Diodes

ACTUAL SIZE

Standard Encapsulations

Maximum Inverse Current '
at i DC Operating
Voltage (#a @ voits)

T

Maximum Average
Rectified Current

Saturation
Voitage
@ 100 ua
@ 25°C

A variety of assemblies can be
furnished for matched pairs and

-

EIA
TYPE
NUMBER

(voits) @ %°C
W25 @ 25
025 @ 25

05 @ 60
025 @ 60
025 @ 125
025 @ 125

1N&56
1N456A

INGST |
1N457A
*IN458
1N458A
*1N459
1N458A

N6T |
1Nd61A

@ 150°C
5@ 25
5@ %
5@ 60
5@ 60
5@ 125
5@ 15
5@ 175
5@in3
W@ 25

quads, ring modulators, full
wave and bridge rectifiers and
many other applications.
Numerous lead arrangements
are possible in these three basic
configurations. Up to four di-
odes or rectifiers ca‘n”be encap-

“S” Package

“R" Package

| Ve » sulated in the “S” or
it 3e & packages. Up to 12 units can be I
e Be1s contained in the “R” package. —
i 302125 The number of units contained
INgGAA | V@15 | determines its maximum length. ]
- “T" Package
JAN Types Leads .020” diameter,
OTHER ABSOLUTE XIMUI INGS: ini
Pomwet Dissivotion 0.5 Walts @ D4°¢. Rowet Dissipation 0.25 Watts @ 150°C. 1 Second Surge Cur 1% minimum length. 3, ACTUAL SIZE
rent 1.5 Amperes 25°C. Storage and Operating Temperature Range —80°C to 200°C. Spaced on .1” grid centers.
DIMENSIONS
‘R" Package §” Package | T" Package
Length I 375" to 1.75 45 50
Width 25 .39
Height 50 | 40"
Diameter | 375




Silicon Very High Voltage

Cartridge Rectifiers

¥% ACTUAL SIZE

Absolute Max. Rigs.
H W Res. Load at Electricat Characteristics
75°C Ambient | at25°C Ambient
Mux. Forward Reverse
Peak Rectified | DC Volt Drop 0C
EIA Length Inverse BC Qutput at Rated DC Current at
Type Inches Voltage Current Current Rated PIV
| | Voits MA Volts | MA
TR | A | a0 | e | 20 | 05
—iNIO 7V 3600 85 | 10 025
LT 4800 60 | %0 025
N4z | 2% | as0 | 50 | 240 025
INHIA3 A | 6000 | 50 | 450 025
INI3A | 4% | 6000 | e | 300 025
NI4T B | 7200 50 | 540 025
_INIWS | 4k | 7200 60 | 0 (7
NI | 6% | 8000 | 45 [ 600 s
CNLT | 6A | 12000 | 45 800 | 05
INIL4S | 6w | 14000 | 50 | 50 | 055
NIy 6% | 16000 | 45 00 | 5

Storage and Operating Temperature Range—55"C to 150°C

CATHODE r )w;_ul.-

AW I

Physical Characteristics
HERMETICALLY SEALED—Glass-to-metal fused and metal-to-
metal welded seals.
TERMINALS—Tinned copper leads
Lead length 1% inch minimum.
MARKING—Wide color band indicates cathode end. (Wide
band indicates positive bias on Varicaps.) Type number
designated by color bands reading from cathode.

ALL DIMENSIONS SHOWN IN INCHES—Patented under one or
more of the following United States Patents: No. 2815474,
No. 2827403. Other patents pending.

DS

EXPORT—Pacific Semiconductors, Inc., 431 Fifth Ave.,

020 inches diameter.

OSborne 9-4561

SALES OFFICES

NEW YORK=—2079 Wantagh Ave., Wantagh, L.I.,, N.Y.

e SUnset 1-7470 « TWX: WANTAGH NY 2320
Boston — {71 Washington St., Wellesley 81 « CEdar 5-0171
Philadelphia—320 Huntingdon Pike, Rockledge <« Pllgrim 2-8089
Madeira Beach, Fla,—1.0. Box 8215 + Phone 7-6126

Ottawa —227 Laurier Ave. West  CI 2-8504

DISTRIBUTORS: ATLANTA—Ack Radio Supply of Georgia, Inc. =
BALTIMORE—Wholesale Radio Parts Company . BOSTON—
Cramer Electronics, Inc. * BUFFALO—Genesee Radio & Parts
Co. * MELBOURNE and ST. PETERSBURG —Electronic Supply »
NEW YORK—Peerless Radio Distributors and Terminal Radio Cor-
poration * PHILADELPHIA—AImo Radio Company « ROCHESTER—
Rochester Radio Supply Company * SYRACUSE—Syracuse Radio
Supply Company < TORONTO—Electro Sonic Supply Company,
Ltd. « WASHINGTON, D.C.—Electronic Industrial Sales.

© 1959, PACIFIC SEMICONDUCTORS, INC.

Unusual Opportunities in
Semiconductor Electronics
...in the New PSI Facility

With the opening of the first unit of the newest and
most modern semiconductor manufacturing facility in
the country, Pacific Semiconductors, Inc., announces
exceptional technical staff opportunities in expanding
programs for advanced semiconductor devices.
CHEMICAL PROCESS ENGINEERS . . . process development for diode
and transistor manufacturing.

ELECTRICAL ENGINEERS . . . APPLICATION ENGINEERS . . . diode,
rectifier, transistor and test equipment development.

PHYSICISTS . . . product research and development.

PHYSICAL SCIENTISTS . . . research programs in crystal growth and
perfection studies . . . solid state diffusion techniques . . . the
study of surface phenomena.

SALES ENGINEERS . . . attractive openings East and West Coast
and Mid-Continent areas.

All of these positions offer opportunity for growth
and individual recognition in a dynamic, rapidly ex-
panding company. For specific information in your
particular field, write to Technical Staff Placement,
Pacific Semiconductors, Inc., 10451 West Jefferson
Blvd., Culver City, Calif.

Facific Semiconductors, Inc.

10451 West Jefferson Boulevard, Culver City, California

TWX: HAWTHORNE CAL 7414

New York 16, N.Y., U.S.A. CABLE: TELTECHNAL, NY

ILLINOIS—6957 W. North Avenue, Qak Park, lllinois e
Vlllage 8-9750 o TWX: OKP 1547

Dallas—-954 Magellan Circle * Rlverside 7-1258

DISTRIBUTORS: BIRMINGHAM—Ack Semiconductors, Inc. .
CHICAGO—Allied Radio * CLEVELAND-—Pioneer Electronic Sup-
ply Co. « DALLAS—Wholesale Electronic Supply * DAYTON-—
Srepco, Inc. + DETROIT—Ferguson Electronic Supply Co. =«
HOUSTON—Sterling Radio Products, Inc. * MINNEAPOLIS—Lew
Bonn Co. * TULSA—Oil Capitol Electronics.

CALIFORNIA—8271 Melrose Ave., Los Angeles 46, Calif.
e OLive 3-7850

Pale Alto —701 Welch Road, Suite 305 « DAvenport 1-2240
DISTRIBUTORS: ALAMOGO RDO —Radio Specialties Company .
DENVER—Denver Electronic Supply Co. . LOS ANGELES—
Electronic Supply Corporation and Kierulff Electronics, inc. .
OAKLAND—EImar Electronic Supply, Inc. * PHOENIX—Radio
Specialties Corporation + SALT LAKE CiTY—Standard Supply
Company -+ SEATTLE—C & H Supply Company.

LITHO IN U.S.A.



OICE
OF A GUIDED MISSILE

This is a missile-borne transmitter. It is the ‘“‘voice”
of a missile in flight . . . part of a new radio-inertial
guidance system developed by Bell Telephone Labo-
ratories for the Ballistic Missile Division of the
Air Force.

This versatile system helped deliver the nose cone
of a Thor-Able test missile precisely to its South
Atlantic target area—5000 miles from Cape Canav-
eral, Florida. So accurately was the nose cone placed
that a waiting group of ships and planes retrieved it
in a matter of hours. It was the first nose cone ever
to be recovered after so long a flight.

The command guidance system which made such
accuracy possible combines precision tracking radar
with a special Remington Rand Univac computer.
Fed a steady stream of signals from the missile-
borne transmitter, the ground-based equipment com-
pares the missile’s flight path with the preselected
path. Corrective steering orders are computed and
transmitted automatically to the missile. The ground

€~——————  Circle 19 on Inquiry Card

Edwin Felch, project director in charge of develaning the
Titan guidance system, holds the “voice” of tk2 ICBM.

station monitors the progress of the flight continu-
ously and obtains immediate evaluation of mission
success. And since the principal control equipment is
kept on the ground, expendable hardware in the
missile itself is minimized.

This radio-inertial guidance system is a product
of the Bell Laboratories-Western Electric develop-
ment-production team. It is in production at Western
Electric for the first operational squadrons of the
Titan intercontinental ballistic missile. ‘

Bell Labs scientists and engineers developed the
world’s most versatile telephone network and much
of our nation’s radar. They have constantly pio-
neered in missile systems. From their storehouse of
knowledge and experience comes this new achieve-
ment in missile guidance.

BELL TELEPHONE LABORATORIES

World center of communications research
and development




boil it
bOunCQ it

New fusion-sealed resistor from Corning
with zero moisture absorption

When your work borders on the exotic and your com-
ponents all have to be ultra, take a look at this new
glass-enclosed, fusion-sealed resistor.

The glass enclosure lets this Y4 -watt resistor defy all
environmental conditions. ..exceeding MIL-R-10509C,
Characteristic B. We've even boiled it in salt water for
days without altering electrical characteristics. The glass
enclosing the resistor has zero moisture absorption.

The glass-to-metal seal is comparable to that in a
vacuum tube . . . and is even more resistant to physical
shock.

The Dumet leads, sealed to a thermally compatible

Circle 20 on Inquiry Card

glass case, create a true hermetic seal. The leads are
fused directly to the resistance element.

The tin oxide film resistance element is similar in
design and performance to that of a Corning N-style
resistor. Resistance ranges from 10 ohms to 360 K
ohms; full rating at 70°C. with derating to 150°C.
Temperature coefficient is less than 300 ppm/°C.

For the complete story, write for data sheet to
Corning Glass Works, 546 High Street, Bradford, Pa.
Or contact our sales offices in New York, Chicago, or
Los Angeles.

] CORNING ELECTRONIC COMPONENTS

ELECTRONIC INDUSTRIES - October 1959



THOR
MACE
TITAN
HAWK
ATLAS
NIKE B
BOMARC
NIKE ZEUS
SPARROW |
SPARROW i
SPARROW Il
NIKE HERCULES
SIDEWINDER
REGULUS Il
VANGUARD
PERSHING
BULL PUP
POLARIS
CORVUS
FALCON

US Mojor Missile Makers Depend on ™ Relabilty /

N.D. reliability costs no more . . . the growing
number of America's leading missile manufacturers

In super-precision high speed gyro rotors for guid-
ance systems . . . or in delicately precise instru-

ELECTRONIC INDUSTRIES -

mentation . . . more and more missile manufacturers
are turning to New Departure for proven reliability!

N.D. reliability starts in design . . . constant research
in bearing geometry, metallurgy and lubricants
enables N.D. to create the new and unorthodox
designs that are solving today's speed, temperature
and miniaturization problems.

N.D. reliability is maintained in manufacturing . . .
where advanced methods and successive inspec-
tions pay off in unerring prototype precision and
uniformity . . . to ASA and AFBMA standards.

MINIATURE & 1

October 1959

that are counting on N.D. reliability is proof in
itself . . . it costs no more. In fact, many manu-
facturers find it costs less!

N.D. availability is added assurance . . . while
original orders are delivered in quantity when and
where they're needed, strategically located inven-
tories prevent lost time and shortages in vitally
important missile projects.

For immediate information call or write Department
L.S., New Departure Division, General Motors
Corporation, Bristol, Connecticut.

RUMENT BALL BEARINGS

Doroved reliability you can burld around

Circle 21 on Inquiry Card

43



United's SAFE-GUARD SERVICE:

Fﬂi{’ .
SPECIAL SHIPMENTS

Fragile cargoes like this radar component require
special care and attention. And United Van Lines’
Agents throughout the world are ready and well-
qualified to provide it. They are highly skilled and
experienced in handling even the most delicate
items,

As specialists in moving fine furnishings, Unitea
Master Movers bring the same gentle care . . . the
‘'same sure protection to shipments of electronic
and other high-value equipment.

Next time, consult your friendly United Van Lines’
Agent for help and advice in arranging your moves.
He provides dependable world-wide moving service
in exclusive Sanitized vans. You’ll find him listed
under “MOVERS” in the Yellow Pages.

MOVING WITH CARE

Eleryutere

Tele-Tips

A METAL IS A METAL, or is it?
When an item came across our
desk about how anodized alumi-
num wafers were being used to
insulate power transistors from
the chassis we took a double-take.
Metal wafers as insulators? Was
someone pulling our leg? It
turned out that—no, it is really
being done. One of our metallur-
gist friends described how. It
seems that in the anodizing proc-
ess a thin film of aluminum oxide
is formed underneath the brittle
outer surface and this thin film is
an excellent insulation. At the
same time it is a very fine con-
ductor of heat. So in the same
metal wafer we have an electrical
insulator and a fine heat conductor
to carry the transistor’s heat to
a heat sink or chassis.

CLOSED-CIRCUIT TV will be
used by the government to dispose
of $1.5 million worth of surplus
equipment. Prospective buyers in
six cities — Boston, New York,
Philadelphia, Columbus, Obhio,
Chicago and St. Louis—will be in-
cluded in the network that will
flash pictures directly from the
Granite City, Ill. Army engineer
depot, the Shelby, Ohio Air Force
depot and the Philadelphia Navy
Shipyard. The broadcast will take
place on Oct. 7th.

AUTOMATIC BETTING machines
that went into operation at Yon-
kers Raceway, Yonkers, N. Y. last
month, electronically identify $5
bills. The three “Ameteller” units,
first ever installed at any race-
track, also handle bet details—
whether customer wants to go for
win, place, or show. The unit is
coordinated with a standard pari-
mutuel ticket-issuing machine.

FIRST STAGE of an ICBM can
lift a total weight of 110 tons—
equivalent to 12 city buses. Its
thrust equals the combined horse-
power of 15,300 average U. S.
automobiles.

JET FUEL monitoring system re-
cently developed detects particles
as small as one micron (3.937 and
10-% in.) and up to 25 microns.
(Continued on page 48)
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Second of a series of complementary power transistor lines

NOW ... COMPLEMENTARY CIRCUIT ECONOMIES

Complementary pairs of CBS NPN and PNP power transistors
eliminate input and output transformers in push-pull circuits.
Resulting advantages are many: Economy. Miniaturization.
Improved frequency response. Ease of applying negative
feedback. Etc.

_ i

Typical Industrial Complementary Push-Pull Amplifier

_L_"

INDUSTRIAL NPN-PNP POWER TRANSISTOR PAIRS

NPN Max. W.| Max. Max. [ Min. hrg Tr'uvl:ar)r(ﬁal PNP
Type | Package| Diss.* |Vcmo?| Veest | (fc=0.5A)|Res.°C/W| Type
sl IO TR N T R
e Foe| 2 | | 2 |
o foie| 2 | [ | 2| G
B Foege | 0 o0 | | e Gl

Alltypes have: Max. collector current, 3 amps; storage temperature, —65to -85°C.
*25°C base mounting temperature. iPolarity: NPN positive, PNP negative.
#lces = 10 ma.

Sales Offices : Lowell, Mass., 900 Chelmsford St., GLenview 4.0446
Melrose Park, ., 1990 N. Mannheim Rd., EStebrook 9-2100 -

ELECTRONIC INDUSTRIES - October 1959

with INDUSTRIAL

NPN-PNP
POWER TRANSISTOR
PAIRS

Enthusiastic acceptance of the diamond-package line
of CBS NPN-PNP power transistors has disclosed a
demand for additional pairs in industrial rackages.
These new industrial types make possible the same
design economies of complementary circuitry. Mounted
in TO-10 and TO-13 male and female packages, they
are supplied with solder lugs or flying leads. And they
feature high voltages (up to 100 volts) and proven
quality (they exceed the MIL-T-19500A specification).
The new units add another complete industrial line to
the growing lines of CBS complementary power tran-
sistors for audio, control, voltage-regulation, servo and
computer applications. Check circuit and abbreviated
data. Write for complete data sheets: Industrial
types, Bulletin E-360; diamond types, E-353. Order
now from your local Manufacturers Warehousing
Distributor. Watch for a higher power line soon.

More reliable products
{hrough Advanced Engincering

semiconductors

®

CBS ELECTRONICS, semiconductor Cperations

A Division of Columbia Broadcasting System, Inc.

Newark, N. J., 32 Green St., MArket 3-5832
Los Angeles, Calif., 2120 S. Garfield Ave., RAymond 3-9081

Circle 23 on Inquiry Card 45



THE

HIGHER
THE

STAKES

THE MORE YOU NEED

Electra’s New Mulded

IF YOU WANT . ..

® Low controlled tempera-
ture coefficient

® Low noise level

® Combination of high sta-
bility on load, in addition
to low controlled tempera-
ture coefficient

® Close tracking of the re-
sistance values of two or
more resistors over a wide
range of temperature

® High stability under severe
humidity conditions

® Special resistor combina-
tions to produce accurate
ratios.

YOU WANT NEW ELECTRA
MOLDED METAL FILM

Precision Metal Film Resistor

Razor Sharp Precision, plus Amazing Stability—
Here is new and greater-than-ever accuracy,
coupled with new and greater-than-ever
stability . . . the kind of a combination you
need to meet the continuing demand for
more and still more reliability. To give you
this truly outstanding combination, a metal-
lic resistive film is firmly bonded with exact-
ing precision to an especially compounded
ceramic core. This unit is then coated and
molded in a compound of resins selected for
the exceptional thermal stability it offers.
The result is a metal film resistor that offers
you performance which -equals or surpasses
that of a precision wire wound resistor, yet
is smaller, lower in cost, also gives you
better RF performance plus uniformity in
size over wide resistance ranges. Here is a
real “break-through” in resistor manufac-
turing. Why not get all the facts, today.

RESISTORS J : TYPICAL PERFORMANCE IN % OF CHANGE UNDER TEST
“‘; . T ‘m . ’l Tem| ?PB& Solder ;}uw
‘ emp. oW i - Time
AVAILABLE IN THESE SIZES ) Type cycfe Exposurg uvs'rload Change Moisture @ ?;srgc
Electra Resistance Maximum f MF 14 Q%OZS% 07% .035% 02%  03% 035%
Rated ey G R
Part No. Wattage Range Vo?tgge &
; / TEMPERATURE COEFFICIENT — Available T.C. CODE MARKINGS**
MF,I'B e égg ﬂhms 25@0{ in three standard temperature g i ‘gg ';';W:g-' W11
WF 14 ¥ égg anms s coefficient tolerances: ¢ = 25 ppmyor.
= : Proposed MIL-R-10509C specification calls for temperature coefficient measurements
MF 1/2 12 10(1) fnhe”g’s 330 from —-55°C to 4+-165°C. The lowest temperature coefficient is 0 == 50 PPM/°C.
Code T-2 meets this requirement. Resistors in code T-5 are production tested over a
MF 1 1 100 ohms 500 range of +25°C to +105°C. Special temperature coefficients—Code T-3, 0 to 100
2mes PPM, and Code T-4, 0 to —-100 PPM—are available for special applications.
MF 2 2 250 ohms 750 *Parts Per Million Per Degree Centigrade (100 PPM equals 0.01%)
5 meg **The T.C. code marking is combined with the code for the date of manufacture
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CLEVITE

SILICON
JUNCTION
DIODES

ACTUAL SIZE

250 MW Package . . . TECHNICAL DATA
Fast Switching and General Purpose Types
N Max. | [ t
Featuring . . . e i ber. T e ——
Voitage Voltage @ 25°C @ 150°¢C Hd

Volts

MECHANICAL RELIABILITY Rugged, hermetically sealed,
subminiature packages. Designed to meet both military and IN457 60V | 20ma@ 1.0V 10.025 pa 5.0 pa 60V
commercial requirements.

ELECTRICAL SUPERIORITY —— Excellent high temperature | Vo0 | 125V | 7ma@10V P025,a) 5042 fosd
operation . . . thermally stable . . . high forward conductance INAS9 | 175V 3ma@ 1.0V 10.025 4a 5.0 ua 175V

. . efficient rectification. i i
PRODUCT UNIFORMITY — Tight manufacturing controls. INGG2 | 90V | 10ma @10V | 2042 100 4a(@100° O) SOV

i ) ) 1N663 9V [100ma@1.0V | 5.04a 50 ua(@100°C)| 75V
For details, write for Bulletin B217A-1 B217A-2

IN778 | 100V | 10ma@1.0V | 0.5 4a | 30 wa (@ 125° C) 100V

IN779 | 175V | 10ma@ 1.0V | 0.5pa 30 ua(@ 125°C) 175V

E LBVI I E Cleveland Graphite Bronze * Brush Instruments

Clevite Electronic Components * Clevite Harris Products
A DIVISION OF Clevite Ltd. * Clevite Ordnance * Texas Division
T R A N S ' S T 0 R P R 0 D u c Ts Clevite Research Center * Intermetall G.m.b.H.
241 CRESCENT ST., WALTHAM 54, MASS. :
TWinbrook 4-9330
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Tele-Tips

(Continued from page 44)

FCC FIELD ENGINEERS are
running into their usual quota of
odd-ball experiences.

At a Florida race track FCC
staffers were called on to locate
a tipster who was using a radio
concealed in his clothing to flash
race results to henchmen outside
the track.

“Build - it - yourself” kits are
causing various interference prob-
lems. One enterprising youngster
in Oregon illegally broadcast “mu-
sic by request” programs, giving
his telephone number. He aban-
doned his enterprise with an apol-
ogy when FCC engineers traced
him down.

Another high school boy in New
England bought a kit from a mail
order house, connected it to a 40-
ft. antenna and started to broad-
cast to his neighbors. Interference
resulted. Investigation showed

® that the radiation was in excess
THIS ERIE 557 CERAMICON® TRIMMER of that allowed, and the “do-it

yourself” operation was discon-

with excellent stability and high max/min ratio | tinued

A high school teacher interested
in radio, but not to the extent of
seeking a license, was discovered
near St. Louis operating on an
MIL-C-81 specifications for stability. The %”-diameter ceramic amateur frequency and experi-

rotor is lapped and silvered to mate with a lapped and silvered menting with various antennas
stator for dependable capacitance control throughout thousands of and transmitters. To conceal his

Within a dime’s diameter, ERIE 557 Ceramicon® Trimmers exceed

identity he used various call signs
of domestic and foreign stations.
When apprehended, his excuse was
that he did not have enough time
from his teaching duties to take

hours service. Easy to adjust, yet will not drift off setting. l
| the license exam. But he found

ERIE 557 Trimmers are designed for compact assembly to
chassis or multiple-mountings to a base strip.

Made in a wide range of capacities to cover temperature co-
efficients from NPO through N5200. Tested for 250 hours at twice
rated voltage in 85°C ambient.

time to dismantle the station.

Boats having radio equipment
are required by law to maintain a
watch on marine distress fre-
quency, but how to put teeth in
Ceramicon Trimmers, in standard and special types and capacities. this law was a problem that baf-
Address: fled FCC enforcement people. In
the Gulf area FCC engineers have
tied in their operations with the
Coast Guard. A CG helicopter

takes an FCC engineer on flights
ERIE E LE CTRO N I cs DIVISION over waters where small craft are
: concentrated. By calling vessels
ERIE RESISTOR CORPORATION individually on the distress fre-

Dept. A — Erie, Pennsylvania quency it is possible to determine
if they are on watch.

Let us send specification literature describing ERIE 557
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ADD
DISPLAY RETENTION

Du Mont DVST cathode-ray tubes offer the distinct
advantage of display retention far beyond the capa-
bilities of usual phosphor persistence, plus the added
feature of erasing all or part of presentation. This is
the modern display method, adding virtually all the DU MONT now makes available the most com-

; ; let bilities and production models in DVST
advantages of other types of display to the exclusive, S0P e e t0 217 in screen di-
inherent advantages of CRT display. ameter incorporating both electrostatic and elec-
tromagnetic deflection. A type and size for every

Write for details. .. application . . .

INDUSTRIAL TUBE SALES
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Pins and sockets

2 Terminations

3 Contact retention

4 Crimp strength

5 Hand tools

6 Interfacial seal

7 Environmental

8 Temperature

$ Push-pull coupling

10 Contact size

11 Shell size

12 Interchangeability

13  Assembly

DS FEATURES

= SRS ——

Easily insertable and removable

Crimp-type
e —
Withstands minimum of 25 Ibs. pull

Greater than the wire itself
Simple, fool-proof crimping,
inserting and removal tools
Continuous dielectric separation
without voids; no bonding, reversion
or shrinkage of inserts

Meets or exceeds MIL-C-26482 (ASG)

—100°F. to 300°F.

' Positive-ball-lock design; operates

in direction of plug travel
Immediately available in 20 size;
others to follow

Immediately available in 3, 7, 12,

19, 27, 37 and 61 contacts

Mates with existing Deutsch DM5000,
DM6500 and DM9000 series

Delivered completely assembled
except for insertion of contacts

S
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Books

Digital Computing Systems
By Samuel B. Williams. Published 1959 by McGraw-

Hill Book Co., Inc., 330 W. 42nd St., New York

36. 229 pages. Price $7.75.

Presented in this work is a broad
technical introduction to digital com-
puting systems, especially written for
readers with engineering backgrounds
and others familiar with electrical
circuits and apparatus.

In ten fact-filled chapters it treats
everything from coding and compo-
nents to computer applications. It de-
scribes the various elements contain-
ed in modern computers, explaining
the underlying principles of the de-
vices used and illustrating the devices
themselves. The circuitry by which
the elements are made to perform the
desired functions is clearly covered,
with many examples of typical cir-
cuits. Logical design and program-
ming are discussed in thoroughly
realistic terms. A brief picture of how
digital computers can be used to help
solve scientific, business, and data
handling problems is presented in the
final section.

‘No knowledge of mathematics is
required to understand this book. Its
more than 150 carefully selected il-
lustrations give a wide pictorial sur-
vey of available equipment in com-
ponents, and each chapter ends with
a concise summary of key points. One
can use this lucid treatment to gain
a sound technical grasp of what com-
puting systems contain and how they
accomplish their purpose.

Fundamentals of Electron Devices

and Circuits
By Herman R, Weed and Wells L. Davis. Published

1959 by Prentice-Hall, Publishers, 70 Fifth Ave.,

New York 11, 591 pages. Price $9.50.

A new and highly practical ap-
proach to the vital field of electrical
engineering, this work presents the
reader with a clear survey of the
problem of electron devices—a survey
consistent with the standards of an
electrical engineering text, yet within
the grasp of a non-electrical student
as well.

Always combining modern advances
with a conventional approach, the
authors give a complete analysis of
such new devices as transistors, di-
odes, and magnetic amplifiers — in
conjunction with the more orthodox
vacuum and gas tubes. Wherever fea-
sible the utilization of all devices
bearing similar characteristics are
considered in unit-like form.

To clarify these advances as well
as conventional devices, the authors
employ a thorough, yet simplified
analytic approach. Throughout the
book basic ideas are explained by con-
stant emphasizing of physical phe-
nomena—mathematical description is
used only where it is most appropri-
ate. This analytical approach will help

(Continued on page 52)
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are you silicon | wait-hait?

avoid unnecessary delays V'{\{
GT DELIVERS SILICON TRANSISTORS IN 24 TO 48 HOURS!

No need to get hung up with delays or hooked by unkept A Few of the GT Alloyed Junction Silicon Transistors
promises! GENERAL TRANSISTOR delivers sample Now Available
quantities of GT Silicon Transistors in 24 to 48 hours... e HIGH SPEED SWITCHING
production quantities in 2 to 4 weeks! e MEDIUM SPEED SWITCHING
These are not mere claims, but firm promises on which LI G
you can base your design and production schedules. o HIGH SPEED LINEAR AMPLIFIER
e MEDIUM SPEED LINEAR AMPLIFIER
Quality? Yes — plenty of weight here without waiting.
General Transistor is today one of the largest PNP: 2N1219  2N1220  2N1221  2N1222  2N1223
suppliers of highly dependable devices, delivering Veso 30V 30v 0v 30v 40 v
quality in quantity. Veeo 25V 25 v 25v 25v 40 v
For full information —and fast delivery —call your Veso  20v v Lo o Lo
local General Transistor representative, or lco .1pamax. .1pamax. .1uamax. .1pamax. .1uamax.
contact us directly. Write for Silicon Brochure S-100. hee  18min. 9 min. — — —
fab(me) 5 min. 2 min. 5 min. 2 min. 2 typ.
hte _ _ 18 min. 9 min. 6 min.

GENERAL TRANSISTOR CORPORATION

FOR IMMEDIATE DELIVERY FROM STOCK. CONTACT YOUR NEAREST AUTHORIZED
GENERAL TRANSISTOR OISTRIBUTOR OR GENERAL TRANSISTOR OISTRIBUTING
CORF . 91-27 138TH PLACE. JAMAICA 35. NEW YORK FOR EXPORT: GENERAL
TRANSISTOR INTERNATIONAL CORP . 81:27 138TH PLACE. JAMAICA 35. NEW YORK.
PRECISION MAGNETIC RECORDING HEADS AVAILABLE FROM

GENERAL TRANSISTOR WESTERN CORP.. 6110 VENICE BLVD, . LOS ANGELES. CALIF.

91-27 138th Place, Jamaica 35, New York
Phone: Hickory 11000
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LABORATORY

SPECIAL

APPLICATION-ENGINEERED BY REFLECTON