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TEMPERATURE STABLE
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... meet your exacting demands
for ceramic capacitors

AVERAGE CURVE
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€
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SPECIFICATIONS

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

WORKING VOLTAGE: 1000 V.D.C.
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LEADS: No. 22 tinned copper (.026 dia.)

INSULATION: Durez phenolic — vacuum
waxed

INITIAL LEAKAGE RESISTANCE: Guaranteed
higher than 7500 megohms

AFTER HUMIDITY LEAKAGE RESISTANCE:
Guaranteed higher than 1000 megohms

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

RMC uses the General Radio type 716-C

Capacitance Bridge as the standard of ca-

pacity and power factor for all Hi K mate-

rials. The standard test frequency is 1000

cycles for all capacity and power factor

measurements,

RMC Type JL DISCAPS are en-
gineered for applications requir-
ing a minimum of capacity change
as temperature varies between
—60°C and +110°C. Over this
wide range the capacity change of
type JL DISCAPS is only £7.59,
of capacity at 25°C. Standard
working voltage is 1000 V.D.C.

Type JL DISCAPS offer the
advantages of longer life, depend-
ability, and lower initial cost.
Their smaller size and greater
mechanical strength provide addi-
tional economies on the assembly
line. These DISCAPS are the
ideal cost saving replacement for
paper or general purpose mica
capacitors.

EXTENDED TEMP. RANGE

DISCAP
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APACITORS
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GENERAL OFFICE: 3325 N. California Ave., Chicago 18, 1l
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ECENT newspaper accounts have

mentioned that a number of or-
ganizations have developed adminis-
trative difficulties with their research
scientists. We discussed this situation
with a senior electronic engineer who
had had personal experience on both
sides of the fence. We believe the fol-
lowing statement will be of interest to
all EI readers.

“When you have been both a re-
search scientist and a research admin-
istrator you realize and admit there are
several, and often peculiar, admin-
istrative problems in company labo-
ratories. These usually stem from
‘unorthodox’ views concerning rules,
regulations and working conditions.
The academic background of the scien-
tist, especially if he has been a teacher,
naturally differs (usually on the ‘soft’
side) from that maintained in the com-
mercial laboratory. The administrator,
responsible to management for a high
yield of progress per company research
dollar, knows this and usually makes
every effort to keep his men happy. He
realizes that new concepts and ideas
spring and grow better in a favorable
working climate.”

1. Tardiness. The Administrator:
How can I get my men to report for
work on time? The Researcher: It is
easier for me if I arrive 30 minutes
late for work. Why should I bother
with a timeclock when I am thinking
about my problem at all hours at
home? Suggestion: For the good ex-
ample it sets for workers, everyone
should be on time. If this is not pos-
sible, certain valued “thinkers,” if they
have so proved themselves, should be
placed in a definite category with no
fixed hours.

2. Sloppy Dress and Habits. The Ad-
ministration: This means more than
tone of my laboratory, especially to
visitors and such habits can cause
trouble to others and loss to the com-
pany. The Researcher: I will wear
what I like and do just as I have al-
way done. Suggestion: On the golf
course or at your home tell the sloppy
one how you feel about it. If it per-
sists try a direct order. For a later
follow-up, if needed, detail the pretti-
est girl secretary to carry your mes-
sage.
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3. Professional Recognition. The Ad-
ministration: This means more than
money to many men, but we may have
to keep research results secret for
vears. The Researcher: Others publish
why can’t I? Suggestion: Support and
encourage the policy of publication.
See that your men get all the “breaks.”
But when publication is not possible
then all you can do is to point out that
this is due to management considera-
tions or to the Military.

4. Trips, Leaves of Absence. The
Administrator: As a reward for good
work or to secure needed information
I want my men to attend technical
meetings, work for advanced degrees,
travel, etc. However, the resulting
contacts may lead to them being hired
by others or becoming dissatisfied. The
Researcher: I need to hear and discuss
what others are doing, new ideas, etc.
Suggestion: Base a decision on the in-
dividual. Have the traveler, upon re-
turn, report informally to his cowork-
ers what he has learned.

5. Freedom in Research. The Admin-
istrator: Usually the line of research
is determined by the management’s
needs. A researcher interested in this
field is selected. Only in pure research
laboratories, where older, experienced
scientists are involved can we afford
completely to give a man his “head.”
The researcher: My assignment is most
uninteresting. Why won’t they let me
delve into something that will be the
basis of an IRE paper? Suggestion: A
trained, observant researcher uncovers
and reports on many interesting and
oftentimes profitable “byways” as he
progresses along the main path of his
research. If possible, allow him later
to follow, or supervise, any research
which is initiated along the “byway’ he
has pointed out. But strong guidance
should be exerted, if required, to keep
him on the main path until the end is
reached.

6. Access to Labs at All Hours. The
Administrator: We have to have set
hours but the inner urge that prompts
a researcher to return at night to his
work makes a deep impression on man-
agement. The Researcher: When I get
interested in a problem hours mean
nothing. Why can’t I get into the lab.?
Suggestion: As far as feasible keep in-
dividual labs. open at irregular hours.

1
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I Of This Issue

High Brightness Radar Indicators page

Conventional CRT's have been acceptable in radar indicators on
shipboard and ground locations where ambient light conditions are
controllable. But it's a different story in aircraft cockpits where the
pattern must be viewed under conditions of bright sunlight. A new
storage tube licks this problem.

70

Planning Dynamic Reliability page

Computing reliability for electronic equipment calls for considerably
different methods than might be used in other fields. A simple electronic

art may consist of several materials. Material characteristics vary,
and the relationship and interaction of materials becomes important.

74

Designing Transistorized Video Amplifiers page

A number of problems still stand in the way of developing a tran-
sistorized |-stage video amplifier with characteristics comparable to
those of a vacuum tube equivalent. However, by using drift transistors a
3-stage video amp can be designed that more than fufills the video
requirements of a large picture tube.

79

Thermal Stresses in Klystron Windows page

The power output of klystrons is limited by heating of the output cavity
windows, but the exact cause has not previously been determined. This
new study evaluates the stresses produced by temperature gradients
in cylindrical windows caused by dielectric losses and electron bom-
bardment.

84

Using Unusual Semiconductors page

A wide range of materials, other than germanium and silicon, can be
expected to exhibit transistor properties. The materials being investi-
gated will offer advantages in higher temperature of operation, higher
frequencies, higher power levels, higher voltages and greater ease of
fabrication.

90

Transistorizing a Flip-Flop page

To ease the construction of complex logical equipment, it is to the
designer's advantage to use basic building block circuits. One such
block is described here—in a flip-flop—where transistors are allowed
to switch between saturation, near-zero collector voltage when con-
ducting, and cutoff, a no-current condition.

97

The Personal Side of "'Re-locating” page 190

More and more the factor that most influences whether an engineer
gets into the upper salary brackets is simply: Is he willing to re-locate?
Much is said about the ezFecf that moving has on the family, and on the
children; how it upsets the home life, and the psychological effects of
“tearing up the roots.” But too often we are hearing only from the
disgruntled few. Here is how the "average" family takes to moving.
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RADARSCOPE

SOUND TEST CHAMBER

This new acoustic test chamber under construction at Goodyear
Aircraft Corp., Litchfield Park, Ariz., will be the free world’s largest.
Sound pressure levels of 150 db in a frequency range of 37.5 to
10,000 cps will be generated. OQutput for each octave will be in-
dependently variable over a range of at least 40 db.

AUTOMATED MEDICINE where a computer would
digest data on the patient’s symptoms and turn up
the diagnosis of his problems, is just around the cor-
ner. The computer would have the benefit of medical
science’s accumulated knowledge correlating symp-
toms with treatment, providing a much far more
efficient service than could be contributed by a single
physician.

“EXPLODING WIRE” PHENOMENA is being inves-
tigated as a new approach to spacecraft propulsion
and possibly to control nuclear fusion. When enor-
mous currents are discharged thru tiny wires, the
wires vaporize into plasma 50,000°K. It is believed
that this plasma could be directed by an external
magnetic field to produce thrust.

AIR TRAFFIC IN 1980 was crystal-balled by Vernon
I. Weihe of General Precision Equipment Corp. at
the World Congress of Flight. Among his predictions
—transport planes traveling three times the speed of
sound; all weather jet cabin scooters and easily
maneuvered family planes that would give the auto-
mobile the greatest challenge yet. Aircraft telephone

that will contact any other subscriber on land, sea or
aloft.

HELP WANTED ADVERTISING, riding the crest
of the boom, shot up 40% over the same period a
year ago. Largest increases are in Los Angeles, San
Francisco, Denver, Miami, Chicago, St. Louis, Hous-
ton and Milwaukee.

EXPECT STRONG MEASURES to be taken to mini-
mize the pinch being felt by foreign products. Each
week brings news of additional quality products
either hitting the U. S. market or edging out Amer-
ican products abroad. For over a year now the elec-
trical power generating industry has been up-in-arms
over Federal Government purchases of heavy elec-
trical equipment abroad. Industry spokesmen point
out that this growing dependence on foreign sources
threatens our ability to maintain adequate supply of
electric power in time of national emergency. Elec-
tronics is now feeling the pinch, too. Just last month
a St. Louis TV station accepted delivery of a com-
plete antenna from Siemens Halske in Germany. The
semiconductor industry is more than a little con-
cerned over the potential flood of cheap transistors
from Japan. None of this would be so serious were
American manufacturers able to compete equitably
in foreign markets. But with the formation of the
European Common Market, it seems apparent that
only those American manufacturers with plants
overseas will be able to meet the competition from
the foreign cheap labor organizations.

AIDING THE BLIND

The Braille printing plate held by Dr. Joseph Flanagan of IBM's
Mathematics and Applications Dept. was produced electronically
by the 704 in the background. The computer will translate an
entire 300-page book in an hour; human translator takes 6 days.




Analyzing current developments and trends throughout the electronic

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

RESEARCH AND DEVELOPMENT and procure-
ment are slated to receive $17.1 billion of the $40.8
billion defense appropriations which the President
has requested for fiscal 1960. This is nearly $4 billion
more than the sum appropriated for R & D and pro-
curement in fiscal 1958.

THE JAPANESE COMPUTER INDUSTRY is poised,
ready to swing into high gear, as soon as the prob-
lems of licensing can be unraveled. While a good deal
of research is going onand a number of sophisticated
computers have been designed and built by Japanese
engineers, industry-wide development is still hanging
on the arrangements that must be made with IBM
and Remington Rand Corp. Nearly 400 electronic
computers have already been imported into Japan
from the U. S. and great pressure is being applied to
bring domestic production up to a level that will
satisfy the demands. A measure of the potential that
is building up is the fact that the Japanese electronic
computer manufacturers even at this point are look-
ing to the possibilities of exporting electronic com-
puters.

NEW ARRANGEMENT between International Re-
sistance Co. and Chicago Telephone Supply could set
a pattern. IRC, whose distribution channels for re-
placement parts are among the finest, becomes dis-
tributor for CTS potentiometers, gives up its own
never-too-profitable pot manufacturing end. CTS,
who sold only to new equipment mfrs previously, now
gets crack at the big replacement field. And IRC li-
censees overseas get manufacturing rights to the
complete line of CTS quality pots. Both firms greatly
expand their potential, but give up no control.

BROADCASTING

THE FCC has opened the doors to discussion of the
problems of FM stereo multiplexing. A raft of prob-
lems are being debated back and forth by the FM
functional music broadcasters and the stero purists.
The functional music group wants the FCC to ap-
prove “wide band” FM stereo systems with full fre-
quency range on both main carrier and subcarrier.
The purists want two subcarriers—one for the sec-
ond channel of stereo, the other for functional music
—in addition to the main carrier. This arrangement
would deprive the stereo subcarrier of some fre-
quency response. One of the interesting sidelights is
whether portions of the FM spectrum can be set
aside as a “subscription radio” service. A number of
functional music broadcasters would like to see
stereo FM set up as a subsidiary communications
service, to be sold on subscription basis to home
listeners.
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THE WORLD CONGRESS OF FLIGHT, whatever its
success as an air show, was pretty much a waste of
time for the 200-odd industrial exhibitors who turned
out. Engineers, scientists and production people were
conspicuously absent. There was a tacit understand-
ing that this was to be the U. S. counterpart of
Britain’s Farnborough meet, where industrial ex-
hibits are very much a part of the proceedings, but
no audience for this type display showed up. If this
affair is to become truly an aviation industry show
earnest attempts will have to be made to attract en-
gineers.

A NEW APPLICATION of electronics to education
has been devised by Engineering Dept. of Penn State
University, under a grant from Westinghouse Elec-
tric Corp. The “Motivation and Response Indicator
(MARI),” reports whether students’ answers are
right or wrong and the percentage of students that
are answering correctly. The device consists of an
instructor’s station and small individual stations for
each student. The instructor poses a question that
has one or two alternative answers, then feeds the
correct answer into the system. When the student
presses one of two buttons, he learns immediately
whether he was right or wrong. At the same time the
instructor can tell which students answer the ques-
tion correctly and the percentage of students an-
swering correctly.

“BIG PIPE"

This huge waveguide complex constructed at Airtron Inc. was so
huge it grew out of the shop into the parking lot. Part of an ad-
vanced search and track system it is called a “Power Multiplier
Resonant Ring.” Driven by a high power source it will generate
the highest power ever used at this frequency.




SPRAGUE' RELIABILITY
in these two dependable
wirewound resistors

MINIATURE

VITREOUS-ENAMEL POWER RESISTORS

Sprague’s new improved construction gives even
greater reliability and higher wattage ratings to fa-
mous Blue Jacket miniature axial lead resistors.
A look at the small actual sizes illustrated, em-
phasizes how ideal they are for use in miniature

NEW SMALLER SIZE

JOLONK

INSULATED-SHELL POWER RESISTORS

New Koolohm construction features include welded
leads and winding terminations—Ceron ceramic-

KOOLOHM
10w

electronic equipment with either conventional wir-
ing or printed wiring boards.

Get complete data on these dependable minified
resistors, write for Engineering Bulletin 7410,

TAB-TYPE BLUE JACKETS: For industrial applica-
tions, a wide selection of wattage ratings from 5 to
218 watts are available in Sprague’s famous Tab-
Type Blue Jacket close-tolerance, power-type wire-
wound resistors. Ideal for use in radio transmitters,
electronic and industrial equipment, etc. For com-
plete data, send for Engincering Bulletin 7400A.

SPRAGUE ELECTRIC COMPANY

insulated resistance wire, wound on special ceramic
core—multi-layer non-inductive windings or high
resistance value conventional windings—sealed, in-
sulated, non-porous ceramic outer shells—aged-on-
load to stabilize resistance value.

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

Send for Engineering Bulletin 7300 for complete

technical data.
SPRAGUE

233 MARSHALL STREET . NORTH ADAMS, MASS.

THE MARK OF RELIABILITY

SPRAGUE COMPONENTS:
INTERFERENCE FILTERS o

RESISTORS o CAPACITORS o MAGNETIC COMPONENTS o
PULSE NETWORKS e HIGH TEMPERATURE MAGNET WIRE °

TRANSISTORS
PRINTED CIRCUITS
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~_As We Go To Press...

New Radar Tube Shows
Only Moving Targets

A new electronic storage tube for
radar virtually eliminates signals
from stationary objects such as
buildings, mountains, and other
ground obstructions has been de-
veloped for the Signal Corps by
IT & T Corp. in conjunction with
USASRDL, Fort Monmouth, N. J.

Only the moving target signal is
passed by this “barrier grid storage
tube” eliminating the ground clut-
ter within the tube.

The tube will also strengthen dis-
tant or faint target signals by an
integrating process that makes
them visible above background
noise which normally makes a weak
signal undetectable.

These capabilities should make
the tube useful in infrared detec-
tion systems and lead to important
advances in missile and aircraft de-
fense systems.

Because the tube can accurately
store and read a large amount of
information in binary digital form
at very high speed, it may be used
in automatic telephone switching
systems and electronic computers
as a temporary store.

The tube’s high resolution, per-
mitting a large storage capacity,
results from its unique design.

The storage element consists of
a curved metal ceramic-coated
bowl], the barrier grid being formed
into the bowl and fused to the stor-
age surface. The novel tube design
permits high resolution with little
shading signal over the storage sur-
face. The fuzed structures result
in a high degree of ruggedness per-
mitting more widespread applica-
tion.

Thompson Ramo Wooldridge RW-300 com-
puter, foreground, controls refinery operation.

Computer Takes Over
Refinery Operation

The first industrial process ever
to be controlled by an electronic
brain has just gone on stream at
Port Arthur, Texas.

With no more indication than a
steady glow of indicator lights and
hum of electronic parts, a Thomp-
son Ramo Wooldridge RW-300 dig-
ital computer took over control of
the processing on a nearly $4-
million refining unit at Texaco’s
huge Port Arthur refinery.

This is the first time in the his-
tory of automation that the so-
called “loop” of computer control
has ever been closed on a full-scale
plant operation.

While carrying out its complex
control program—gathering infor-
mation from 110 sources and con-
trolling 16 different streams, pres-
sures, and temperatures in nearly
every combination — the computer
also checks the accuracy of its in-
formation, watches its own per-
formances, types out what it is do-
ing, and sounds an alarm if any
part of the system shows signs of
impending danger or failure.

Tube Mfrs. Organize

Information Council

An Electron Tube Information
Council has been formed by eight
of the nation’s leading receiving
tube manufacturers.

Comprising representatives of
CBS-Hytron, General Electric Co.,
Philco Corp., Radio Corporation of
America, Raytheon Manufacturing
Co., Sylvania Electric Products
Inc.,, Tung-Sol Electric Inc., and
Westinghouse Electric Corp., the
new ad hoc group has these objec-
tives.

1. “To promote the use of tubes
in those electronic applications
where they offer superior proper-
ties.”

2. “To emphasize the engineering
factors involved in the selection of
alternative electron valve-type de-
vices.”

3. “To focus attention on new
trends and developments in tube
technology.”

Elliot+ Named EIA
Small Business Chief

Chairman of EIA’s newly estab-
lished Small Business Committee
is Joseph B. Elliott, Pres. of Tele-
Dynamics, Inc.

Authorization of the 11-member
group was approved last December.
The Committee provides a vehicle
for small EIA electronic manufac-
turers to review and act upon
“small business” problems, particu-
larly in the military procurement
field.

More News

On Page 8

ELECTRONIC INDUSTRIES -

NEW SETS FEATURE SERVICING CONVENIENCE

In RCA’s new porta-
ble TV sets compo-
nents are identified
by number on one
side, and the circuit
is printed on the
other. The chassis is
designed so that work
can be done on this
side without <com-
pletely removing the
kinescope.
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ELECTRONIC SHORTS

P A charter for the newly established Office of the Director of Defense
Research and Engineering, transferring to this Office the personnel and
functions of the former Office of the Assistant Secretary of Defense
(Research and Engineering), has been issued. The transfer also includes
the administrative direction of the Weapons System Evaluation Group.

» Dun & Bradstreet, Inc., now has the first coast-to-coast private wire
communication system in the United States to carry credit and business
information. This wire network, which is leased from the Western Union
Telegraph Company, extends for 16,000 miles and connects 79 of the 142
offices of the credit agency.

» The moon will be used to link Washington, D. C. and Pearl Harbor in
a new communication system. Over a year ago the Navy demonstrated
that such a means of communication is feasible. One reason for con-
sidering the moon as a replacement for the ionosphere is that the latter
is subject to changing properties from sun spots, whereas the moon’s
properties are stable.

» A mobile microwave telephone and telegraph communieation system
which will cost over $3%-million has been ordered from Marconi’s Wire-
less Telegraph Co., Ltd., of Chelmsford, England, by the United States
Government. The system will link many of the USAF bases in the United
Kingdom. The mobile stations will be self-contained with all the neces-
sary equipment including their own power supply. Mobility will permit
the units to be deployed individually or collectively.

» Patent rights to the MASER have been turned over to Research Corp.,
a non-profit foundation whose total income is distributed among educa-
tional institutions for support of fundamental research, by Dr. Charles H.
Townes, its developer, Professor of Physics at Columbia. The patent rights
cover a variety of existent MASERS as well as those that are proposed
or are now being constructed.

P A three positioned toggle switch is the nucleus of a new type of flight
control mode selector and display for supersonic and future outer space
flight. The selector was designed and developed by GE’s Light Military
Electronics Equipment Dept. During a stress period, extreme gravita-
tional pull or complete weightlessness, the pilot may change operational
modes by simply flicking the switch. The three positions are for off,
selection display, and action.

» The Dept. of the Army has developed a radio transmitter the size of
a pencil eraser. It is used in ballistic studies. The device determines
temperature of an artillery shell while in flight and instantaneously
radios the information back to ground receivers. The device, developed
by the Diamond Ordnance Fuze Laboratories, received a national award
for achievement in the field of miniaturization.

» Ten Ohio University students, directed by Dr. John D. Kraus, are
constructing a unique radio telescope which will permit them to map
the radio sky at a minimum cost, under a National Science Foundation
grant. It consists of a fixed parabolic antenna 360 ft. long by 70 ft.
wide, a flat tiltable reflector 360 ft. long by 100 ft. high, and associated
radio receiving equipment. The students worked part-time during the
school year and full-time in the summer.

» Republic Aviation Corp. reports that more than 50,000 items, from
washers to diapers and from aluminum sheet to fire control systems,
were purchased from 3,450 firms to support production of the USAF’s
F-105 fighter-bomber. The diapers are used to polish the cockpit can-
opies on the big jet. Small businesses, employing less than 500, totaled
2,670,

P Misleading advertising as to the effectiveness and efficiency of mail-
order crystal radio sets for use in civil defense alert emergencies have
seriously increased recently. These devices, rightfully belonging in the
toy class, are heralded as having hi-fi clarity or of utilizing the same
electronic and engineering principles employed by the Army and Navy
on radar and sonar equipment.

As We Go To Press ...

NBS Frequencies
Are Off—by 3x10~"°

A difference of three ten-bil-
lionths in frequencies between two
cesium-beam atom’c standards, al-
though separated by half a conti-
nent, has been detected by the
radio broadcast section, Radio
Standards Division of Boulder
Labs., N. B. S.

The accomplishment is unique in
that high frequency radio signals
provided the medium by which the
error was detected. A. H. Morgan,
chief of the section, believes this is
the first time such a high degree
of accuracy in frequency measure-
ment has been obtained by use of
high frequency radio signals. Sim-
ilar accuracy has been recorded in
low frequency ranges, but low fre-
quency signals have considerably
greater stability than those in the
high frequency range.

Had the difference remained un-
detected and had each of the two
atomic standards, one located at
Boulder Laboratories and the
other at radio station WWV, Belts-
ville, Md., been made to operate
regular clocks with a variance of
three parts in ten billion, they
would have registered a time dif-
ference of only 3 secs at the end
of 300 years.

The trouble was traced to a de-
fective beam tube in the Maryland
equipment.

Ridenour Joins EIA

Board of Directors

Dr. Louis N. Ridenour, vice
president and general manager of
Lockheed Aircraft Corp.’s newly
formed Electronics and Avionics
Division, was elected a member of
the EIA Board of Directors.

Also, Major. Gen. W. Preston
Corderman (USA-ret), vice presi-
dent of Litton Industries, was
elected to the Association’s Mili-
tary Products Division Executive
Committee, succeeding Charles B.
Thornton, president of Litton In-
dustries.

At the same time, Norman A.
Triplett, vice president, Triplett
Electrical Instrument Co., was
elected one of EIA’s two represen-
tatives to the Electronic Industry
Show Corp., succeeding Parts Di-
vision Chairman William 8. Par-
sons, of Centralab, a division of
Globe-Union, Inc., of Milwaukee.

ELECTRONIC INDUSTRIES *+ May 959



Technological Competition

Continual demands are being made for more effec-
tive—and more complex electronic weapons
systems. These demands have multiplied the prob-
lems of reliability to a point where some scientists
have resorted to mystical methods to “hex” com-
petitive systems—even to the point of sticking pins
in voodoo dolls.

With Hughes systems and components you
have no such reliability problems. Hughes “hard-
ware” is backed by the brain power of over 5000
reliability-oriented Hughes engineers and scien-
tists—who have designed and developed well over
two billion dollars worth of reliable electronic sys-
tems and components. When you specify HUGHES
you insure against breakdowns—even under the
most severe environmental conditions.

On the three following pages you’ll find specific
examples of Hughes reliable components — semi-
conductor devices, TONOTRON* Storage Tubes, and
MEMO-SCOPE® recorders.

In addition to these, other Hughes Products
devices which offer you this “built-in” reliability
include: precision crystal filters for selective tuning
...rotary switches...thermal relays... MEMOTRON®
and TYPOTRON® storage tubes...microwave tubes...
diodes, transistors and rectifiers...and industrial
systems which operate a complete and integrated
line of machine tools.

*Trademark of H.A.C.

For additional information regarding any compo-
nent or system please write: Hughes Products,
Marketing Dept., International Airport Station,
Los Angeles 45, California.

SEMICONDUCTOR DEVICES + STORAGE AND MICROWAVE TUBES -

ELECTRONIC INDUSTRIES -
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ZENER DIODES IN A PROVEN GLASS PACKAGE

Now you can get high-performance voltage-regulator
diodes in the famous, hermeticaliy-sealed Hughes glass
envelope. These diodes have an outstanding characteristic:
sharp regulation of reverse voltage. This means that you
can use them—with confidence—in clipping. clamping,
coupling, and compensation circuits to obtain dependable
voltage regulation. In addition. they retuin this stability.
together with low dynamic resistance, throughout a wide
range of operating temperatures.

CHARACTERISTICS

Nominal Voltage: 2 volts to 30 volts

Power Dissipation: 250 milliwatts

Maximum Dynamic Resistance: 10 to 75 ohms
Operating Temperature Range: —65° to 175° C.

Dimensions, Diode Glass Body: Maximum Length: 0.265” max.
Maximum Diameter: 0.105” max.

To obtain your copy of specifications covering the family of more than a dozen types of Hughes Silicon Voltage-Regulator
Diodes, please write: Hughes Products, Semiconductor Division, Marketing Department, P.O. Box 278, Newport Beach, California.

Creating a new world with ELECTRONICS
1

Circle §5 on Inquiry Card
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taking “whether"” out of the weather

With the Hughes ToNOTRON* tube in your airborne
weather radar system you can provide smoother, more
dependable air miles.

Ideally suited to weather radar, the Hughes ToNoTRON
tube gives you:

Full Gray Scale — Seven different shades of gray.
High Picture Brightness—In excess of 1500 foot-lam-
berts with full half-tone range. Even in full sunlight no
viewing hood is required —thereby providing maximum
safety.

Controllable Persistence— Gives you flexibility in ana-
lyzing the complete weather problem.

These same characteristics make the Hughes TONOTRON
tube equally adaptable to many other military, scien-
tific and commercial applications, such as: sector
scanning, ground mapping, “B” scan radar, oscillog-
raphy, armament control radar, optical projection
systems and miniature radar indicators. TONOTRON
tubes are available in a range of sizes...from 3 inches
to 21 inches in diameter.

You can obtain additional information concerning
Hughes Tonotron tubes by simply writing: Hughes
Products, Electron Tube Sales, International Airport
Station, Los Angeles 45, California.

ELECTROINC INDUSTRIES -

*TRADE-MARK OF H.A.C.

Creating a new world
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Trace Retention with MEMO-SCOPE recorder. Application No. 1

SHOCK
TEST
PROBLEMS

SOLVED

Now with the Hughes MEMO-SCOPE? oscilloscopic recorder
vou can instantly freeze wave forms which record shock
and other environmental tests. In association with the Hyge
Shock Test Unit, manufactured by Consolidated Electrody-
namics, you can produce predictable, repeatable accelera-
tion shock thrusts. The information can be stored on the
face of the MEMO-SCOPE recorder for hours —or even days
if necessary—until intentionally erased. Successive wave
forms may be written above, below or directly over the

Many unique problems have been solved with the MEMO-SCOPE
recorder through trace retention. Refer your problems to us
by writing: Hughes MEMO-SCOPE recorder, Hughes Products,
International Airport Station, Los Angeles 45, California.

original information. This ability to freeze transients for
study saves you time and money in transient analysis.

In addition to physical testing (shock, stress, and strain)
the MEMO-SCOPE recorder makes it possible for you to solve
problems associated with:

« Ultrasonic flaw testing « Transducer testing

« Drijt measurements « XY plotters

« Ballistics, explosives research «Medical diagnosis problems
* Switch,relay contact studics  +Trouble shooting

SPECIFICATIONS:

Sweep Speed for Storage: 10 microseconds per division (0.33").

Frequency Response: DC to 250 KC down 3 db.

Sensitivity: 10 millivolts to 50 volts per division or with optional high
sensitivity preamglifier 1 millivolt to 50 volts per division.

Creating a new world with ELECTRONICS

. HUGHES PRODUCTS

© 1959 HUGHES AIRCRAFT COMPANY

SEMICONDUCTOR DEVICES + STORAGE AND MICROWAVE TUBES - CRYSTAL FILTERS - OSCILLOSCOPES - RELAYS + SWITCHES - INDUSTRIAL CONTROL SYSTEMS
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interest fo electronic engineers

Coming Events

A listing of meetings, conferences, shows, etc., occurring
during the period May-August that are of special

May 3-7: 115th National Meeting, The
Electrochemical Society, AFOSR/
Chem. Div.; Sheraton Hotel, Phila-
delphia, Pa.

May 4-5: Maint. & Plant Engineering

Conf., ASME; Edgewater Beach,
Chicago, Ill.

May 4-6: Nat'l Aeronautical Elec-
tronics Conf. (NAECON), IRE,

Dayton Section, IAS; Dayton-Bilt-
more, Dayton, Ohio.

May 4-7: 5th Annual Flight Test In-
strumentation Symp., ISA; Seattle,
Wash.

May 4-8: 85th Semiannual Conv. &
Intn’l Equipment Exh,, SMPTE;
Fontainebleau Hotel, Miami Beach,
Fla.

May 5-7: 7th Nat’l Conf. on Electro-
magnetic Relays, National Assoc. of
Relay Mfg., Oklahoma State Univ.:
Oklahoma State Univ. Campus,
Stillwater, Okla.

May 5-7: URSI
URSI, IRE.

May 6-8: 7th Regional Tech. Conf. &
Trade Show, IRE; Univ. of New
Mexico, Albuquerque, New Mexico.

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

May 7: Plastics in the Metals Indus-
try Conf. Society of Plastics En-
gineers; Pen-Sheraton Hotel, Pitts-
burgh, Pa.

May 7: Conference on Corrosion In-
hibitors, Armour Research Founda-
tion; Chicago, Ill.

May 11-13: Joint Conf. on Automatic
Techniques, IRE, AIEE, ASME;
Pick-Congress Hotel, Chicago, Il

Spring Meeting,

Abbreviations

ACM: Association for Computing Machinery

AFOSR: Air Force Office of Scientific Re-
search

AIEE: American Inst. of Electrical Engrs.

AIME: American Institute of Mining & Metal-
lurgical Engineers

ASME: American Society for Mechanical Kn-
gineers

ASTM: American Society for Testing Mate-
rial

CCIR: International Radio Consultative Com-
mittee

EIA: Electronic Industries Assoc.

IAS: Institute of Aeronautical Sciences

IRE: Institute of Radio Engineers

ISA: Instrument Society of America

ONR: Office of Naval Research

SAE: Society of Aeronautical Engineers

SMPTE: Society of Motion Picture & TV
Engineers

SPI: Society of Plastics Industry

WCEMA: West Coast Electronic Manufactur-
ers Assoc,

May 11-12: Symp. on Radar Return,
Naval Ordnance Test Station, China
Lake, Calif.; at Univ. of New Mex-
ico, Albuquerque, New Mexico.

May 11-13: PGMTT National Sym-
posium, IRE (PGMTT); Boston,
Mass.

May 11-13: Nat’l Power Instrumenta-
tion Symp, ISA; Kansas City, Mo.

May 12-14: Production Engineering
Conf., ASME; Statler-Hilton Ho-
tel, Detroit, Mich.

May 14-16: Spring Meeting, Acousti-
cal Society of America, Ottawa,
Canada.

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

May 17-19: 5th Nat’l Symp. on In-
strumental Methods of Analysis,
ISA; Shamrock-Hilton Hotel, Hous-
ton, Texas.

May 19-21: Middle Eastern District
Meeting, AIEE; Lord Baltimore
Hotel, Baltimore, Md.

May 20-22: Annual Convention, EIA;
Sheraton Hotel, Chicago, IlL

May 21-27: International Conv. on
Transistors & Associated Semicon-
ductor Devices, British Institute of
Electrical Engineers; Savoy Place,
London.

May 22: Plastics in Electrical Insula-
tion Conf., SPE; Fort Wayne, Ind.

May 24-27: 51st Annual Convention,
National Assoc. of Electrical Dis-

tributors: Hotel Conrad Hilton,
Chicago, Ill.
May 25-27: National Telemetering

Conf., IAS, ISA, ARS, AIEE; Cos-
mopolitan Hotel, Denver, Col.

May 25-27: National Space Age In-
dustry Exposition; National Rocket
Club, Sheraton-Park Hotel, Wash-
ington, D. C.

May 25-27: Meeting, American Rocket
Society; Denver, Colo.

May 25-27: 13th Annual Convention,
American Society for Quality Con-
trol; Hotel Cleveland, Cleveland,
Ohio.

May 25-28: Design Engineering Conf.,
ASME; Convention Hall, Phila., Pa.

May 25-29: Symposium on Neuronal
Inhibition, AFOSR / Aeromedical
Div., City of Hope Medical Center,
Univ. of California; at Duarte, Cal.

May 26-28: Annual Convention, Amer-

ican Public Power Assoc.; Olympic
Hotel, Seattle, Wash.

June 3-3: Annual Convention & Exh,,
Armed Forces Communications &
Electronics Assoc.; Sheraton Park
Hotel, Washington, D. C.

June 9-11: 8th Annual Convention,
National Community TV Assoc.;
Mayflower Hotel, Washington, D. C.

June 13-23: Ist International Conf. on
Information Processing, UNESCO,
U.S. Committee, IRE, AIEE, Assoc.
for Computing Machinery; Paris,
France.

June 17-20: Annual Meeting, Na-
tional Society of Professional En-

gineers; Commodore Hotel, New
York, N. Y.
June 20-22: National Convention,

American Radio Relay League; Gal-
veston, Texas.

June 21-26: Annual Meeting, Amer-
ican Society for Testing Materials;
Chalfonte-Haddon Hall, Atlantic
City, N. J.

June 29-July 1: 3rd National Conv.
on Military Electronics, IRE; Sher-
aton Park Hotel, Washington, D. C.

August 3-6: 25th Annual Convention,
Associated Police Communications
Officers; Shirley Savoy Hotel, Den-
ver, Colo.

August 17: 1st National Ultrasonics
Symposium, IRE; Stanford Univ.,,
Stanford, Calif.

August 18-21: WESCON, IRE, West
Coast Electronic Manufacturers
Assoc.; Cow Palace, San Francisco,
Calif.

August 20-24: Annual Convention,
National Alliance of TV & Elec-

tronic Service Assoc’s; Congress
Hotel, Chicago, Il

SOME HIGHLILGHTS OF 1959

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

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

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

Nov. 10-12, 1959: 12th Annual Conf.
on Electrical Techniques in Medi-
cine & Biology, IRE, AIEE, ISA;
Sheraton Hotel, Phila., Pa.

Nov. 16-18: JEDEC General Council;
Bellevue - Stratford Hotel, Phila,,
Penna.

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

ELECTRONIC INDUSTRIES -
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Clevite offers new types with improved reliability
and power handling capacity.

EIA REGISTERED TYPES WITH:

® Improved seal for long life.

Saturation voltage less than 1 Volt
at increased maximum rated current of 15 amperes,

Average thermal resistance 0.7°C per watt,
Current gain controls: 60-150 at 5 amperes,

100%, test for resistance to transient burn out.

Either standard pins or solder lugs.

LLEVITE

TRANSISTOR PRODUCTS

241 Crescent St.,Waltham 54, Mass. TWinbrook 4-9330

A DIVISION OF

CLEVITE |

L
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TECHNICAL DATA
Typical Electrical Characteristics at 25°C

ZN1147 Series has solder lugs |2N1147 [2N1147A |2N11478 [2N1147C
2N1146 Series has standard pins| 2N1146 | 2N1146A | 2N1146B 2N1146C
Collector to Emitter Voltage
Shorted Base (IC = 1 amp) 30V 40V 60V 75V
(Min) (Min) (Min) (Min)
Saturation Voltage 1.0V 1.0V 1.0V 1ov
(IC = 15 amps) (Max) | (Max) (Max) (Max)
DC Current Gain
(IC = 5 amps) 60-150 | 60-150 | 60-150 { 60-150
DC Cutrent Gain
(IC = 15 amps) 85 35 35 35
Absolute Maximum Ratings
Collector_Current 15 amps [ 15 amps | 15 amps [ 15 amps
Collector to Base Voltage 40v 60V 80V 100V
Collector to Emitter Voltage 40V 60V 80V 100V
Power Dissipation at 70°C
Case Temperature 25W 25W 25W 25W
Junction Temperature 95°C 95°C 95°C 95°C

Cleveland Graphite Bronze ¢ Brush Instruments

Clevite Electronic Components « Clevite Harris Products
Clevite Ltd + Clevite Ordnance + Clevite Research Center
Intermetall G.m.b.H. * Texas Division

ELECTRONIC INDUSTRIES
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DID YOU SAY
PRINTED
CIRGUITS

A —A-MP Molded Edge Connector affords
a solderless, reliable multi-circuit con-
nection on printed circuit board edges.

B —AMPin split tip firmly holds pin in
board during solder dipping, assures
good capillary flow. AMPin attaches to
your leads with high speed A-MP tooling.

C —AMP-edge fits edge slotted boards
giving high conductivity without scoring
paths. Low cost board edge connections.

».—A-MP Component Tips crimp to com-
ponent leads for firm mounting during
solder dip. Permit stacking of units, pro-
tect semi-conductor leads from heat.

£ —AMP-lok—economical multiple quick
connect/disconnect of harness to board.

F —A-MP Printed Circuit Connector, for
gruelling aircraft environments, is sealed
against moisture and arcing, attaches
with right angle pins to circuit board
edge. Dual leads for each contact.

No matter how you approach printed circuit problems—with single or
multiple connector units, with board-edge or face attachments, with or without
solder dipping, with or without eyeletting—AMP has just the product you'll
need for low-cost top reliability.

Production and assembly speeds are miles ahead of most other techniques.
Versatility is unbeatable, permitting A-MP products to be used on different
applications and in combination with each other.

For complete information on electrical characteristics, application methods
and other specifications, send for our new Printed Circuit Applications Catalog.

ANMP INCORPORATED

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

A-MP products and engineering assistance are available through subsidiary companies in: Canada England « France ¢ Holland ¢ Japan

ELECTRONIC INDUSTRIES - May 1959 Circle 9 on Inquiry Card 15



SMALL!

DELCO POWER TRANSISTOR

Designed
for use
where space
and weight
are
restricting
factors

16

MAXIMUM RATINGS

INTIT2

Collector Diode Voltage 49
volits
Emitter Diode Voltage 23
volits
Collector Current 1.5
Amperes
Junction Temperature 95°C
TYPICAL CHARACTERISTICS (25°C)
Typ. Collector Diode Current leo 50
V=40 volts M
Current Gain 70
(Vee= =2 volts, 12100 Ma)
Current Gain 30
(Vee= — 2 volts, I, =11 A)
Saturation Resistance 0.3
ohms
Cutoff Frequency (Common Emitter) 17
<
o
Thermal Resistance 12
C/Watt '

Circle 10 on Inquiry Card

The 2N1172 is a medium power
transistor offering dependable operation
in a new range of applications where
space and weight have been a problem.

It’s a mighty mite with more punch

In a smaller package. The 2N1172,
excellent for output use or as a driver
for a very high power transistor, has
already proved especially effective in
DC amplifiers, voltage regulators, and as
a driver for a high power stage in servo
or other amplifiers.

This PNP germanium transistor is
housed in a modified version of the
JEDEC 30 package with a diamond
shaped base for improved thermal
conduction. It dissipates up to 2 watts
at a mounting base temperature of 70
degrees centigrade. Available now in
volume production—write today

for complete engineering data.

DELCO RADIO

Division of General Motors
Kokomo, Indiana

BRANCH OFFICES

Santa Monica, California
726 Santa Monica Boulevard
Tel: Exbrook 3-1465

Newark, New Jersey
1180 Raymond Boulevard
Tel: Mitchell 2-6165

Circle 1] on Inquiry Card————>



SMALL APPETITE
NOISE SOURCES

service-proved and available now

Until recently signal simulators for monitoring radar receivers
or microwave relays were of two types. One was a big and
heavy ampere eater with cumbersome auxiliary equipment;
and the other was a sensitive though delicate instrument
suitable only for the laboratory.

We call your attention now to the Litton 2000 series of
miniature gas noise sources. The Litton 2000 for waveguide
use is pictured above. It has a first cousin, the Litton 2007
designed for coaxial cable use. We call your attention because
most tubes in this series are now in production and we suspect
there are frustrated design engineers who will receive this
announcement with keen interest.

Our gas noise sources may properly be called miniature.
They require only inches of space, smaller, lighter auxiliary
equipment, and small voltages and currents. Around 500
volts fires them; 100 milliamperes maintains them. These
characteristics, plus others, have caused them to find numer-
ous applications: for in-flight calibration and test of aircraft

microwave receivers; as automatic watchdogs on airborne
radar systems; and in other systems which require various
sinmunities to vibration, shock, humidity, and temperature
cycling.

The Litton family of miniature gas noise sources, like all
Electron Tube Division products, was designed to solve
specific end item functions. We have found that this philos-
ophy contributes to consistent reliability: tubes do their jobs
more efficiently, for longer periods of time, and at lower overall
cost to the buyer. Other advantages alzo result. For example,
these noise sources require no ageing-in and the 1.-2000 is
replaceable in the field without changing the mount.

Specific frequency ranges in L, S, C, X and K bands are
covered. If you are concerned with radar transmission, or
with microwave data links of any kind, we’ll gladly send you
more information. Write to Litton Industries Electron Tube
Division, Office 13,960 Industrial Road, San Carlos, Calif.

LITTON INDUSTRIES Electron Tube Division

MAGNETRONS .
KLYSTRONS .

CAPABILITY

THAT CAN CHANGE
YOUR
PLANNING

GAS DISCIIARGE TUBES .
BACKWARD WAVE OSCILLATORS .

CARCINOTRONS o TRAVELING WAVE TUBES

NOISE SOURCES . DISPLAY TUBES




Electronic Industries lnternational

American Mfrs. Line Up
For Moscow Exhibition

Electronic manufacturers are most
prominent among the U. S. firms
lining up to display their products at
the $3,600,000 American National
Exhibition schedule to open on July 4
in Sokolniki Park in Moscow.

One of the highlights will be an ex-
hibition by the Institute of High Fi-
delity Manufacturers of stereophonic
high fidelity sound. The exhibit will
have its own fan-shaped glass, steel
and aluminum pavilion.

Philco will be exhibiting 2 TV re-
ceivers, a washer-dryer and a room
air conditioner.

RCA will provide a complete TV
studio, and 8 hours daily of color TV
programming. Show visitors will be
invited to see themselves on color TV.

Norway to Join Eurovision

Chelmsford, Essex — Marconi’s have
been awarded contracts from the
Norwegian PTT Administration and
the Royal Board of Swedish Com-
munications for a combined multi-
channel radio-telephone and television
link between the Norwegian capital,
Oslo and Karlstad (Sweden).

A further section, carrying multi-
channel radio-telephony only, is to be
installed in Sweden between Karlstad
and Arvika.

The path carrying the television
signals will enable programmes em-
anating from Oslo to be fed into the
Swedish link and so into the Euro-
vision network; by reversing the path,
Oslo can take programmes from
Sweden or the Eurovision network.

Foreign Competition Eating
Into U.S. Export Markets

U. 8. exports dropped to $16.3 billion
last year, down more than 16% from
the record business of 1957.

The Bureau of Foreign Commerce
attributes the decline to the influence
of European and Japanese booms, the
Suez crisis and the depleted foreign
exchange reserves.

Sales to Japan receded in 1958 from
boom levels as a mild recession set in
there. U. S. demand for Japanese
goods continued to rise.

Canada’s economy shows signs of
picking up, which should bring an
end to the decline in U. S. sales there.

U. S. Lends Korea $3,500,000

Korea’s telephone and telegraph
systems, 80% destroyed by the Com-
munists during the Korean War, and
only partly restored, will be modern-
ized through a 3,500,000 loan from
the Development Loan Fund.

Of the loan funds, $2,250,000 will
be used to defray foreign exchange
costs of extending and improving
intra-city telephone systems, $850,000
will be similarly used for long-dis-
tance telephone systems and $400,000
for telegraph facilities.

SWEDEN

Joins Ericsson Board

Stockholm — Erik Boheman, former
Swedish ambassador to the U. S. has
been elected a director and vice chair-
man of the board of the L. M.
Ericsson Telephone Co., parent com-
pany of the Ericsson Group, world-
wide telecommunications firm.

Sealectro Sets Up UK Plant

Surrey, England—A British branch
operation with offices and plant in
Surrey, 16 miles southwest of London,
has been set up Ly Sealectro Corp. of
Mamaroneck, N. Y. manufacturers of
Teflon terminals and sub-miniature
r-f cable connectors.

18

The new British plant will permit
intensified R&D in fluorocarbons
(Teflon) and other plastics, as well
as in metals, notably beryllium-
copper, for spring-contact members.

The Sealectro British operation is
headed by Carl T. Nuttall, formerly
of Siemen-Ediswan.

Officers of new Sea-
lectro British opera-
tion, Carl T. Nuttall
(1) and S. T.
Deakin, in charge of
RGD discuss prob-
lems with William
Silberstein, pres of
Sealectro.

ELECTRONIC INDUSTRIES -

MOSCOW-BOUND

COME in
See yolrself on
ELEVISiON

The message being fiashed on the scrcen
reads, “See yourself on TV.” It%s part of
the RCA equipment being shipped to the
American  National Exhibition which is
starting in Moscow this coming July 4th.

FRANCE

New Iron Fireman Rep

The Bureau de Liaison of Paris,
France, has been appointed sales rep-
resentative to Free Europe for Iron
Fireman gyros, relays, slip rings and
other electronic products.

Though the Electronics Division of
Iron Fireman has done some business
with European nations, this is the
first concentrated sales effort that
they have made in that area.

JAPAN

Japanese TV Booming

Tokyo last month opened Japan’s first
educational TV station, JOAB-TV. At
the same time commercial station
JOEX-TV began transmissions. Tokyo
now has a total of five stations.

The addition of these stations
brings the total number of TV sta-
tions in Japan to 46, of which 21 are
commercially operated and 25 are
under the Japan Broadcasting Corp.
(NHK).

Closed-circuit TV for educational
institutions has also been inaugurated
at Tokyo University in Tokyo. Lec-
tures given in the studio are trans-
mitted to classrooms, and the students
put questions to the lecturers through
an interphone system.
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WHEN YOU NEED

CALL HEADQUARTER

Select your seals from the
industry's most complete line of
standard hermetic terminations

E-I has the answers . . . offers the important
economies resulting from standard tooling
. experienced design/engineering service
on custom seals . . . complete service on the
sealing of components of your manufacture
.. and a team of qualified sales engineers
nationwide to assure you of fast, competent
assistance on special sealing problems. Con-
sult E-I on standard or custom seals, minia-
ture and sub-miniature types, single lead ter-

S
QT A

) Sl & v o -
olace.tn-n
) .

minals and multiple headers, seals for all
applications. Call or write for data on E-I
standard seals, mentioning terminal types in
which you are interested. Send drawings for
quotations on custom seals.

Patented in Canada, No. 523,390, in United Kingdom,
No. 734,583; licensed in U. S. under No. 2561520

ELECTRICAL INDUSTRIES

=4 Division of Philips Electronics, Inc. MURRAY HILL, NEW JERSEY
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HIGH-POWER FILTERS TO SUPPRESS HARMONIC AND

BEING DEVELOPED AT GENERAL ELECTRIC MICRO-

HE equipment designer’s requirement for freedom

from harmonic and spurious signals in microwave
radars is the subject of a continuing, large-scale project
at the Microwave Laboratory of the General Electric
Power Tube Department.

Result of this work is significant progress toward
development of a line of microwave filters suitable for
eliminating such signals from high-power magnetrons,
klystrons and traveling-wave tubes. These filters are
intended for use in the waveguide line between tube
and antenna. Low insertion loss in the pass band and
high attenuation in the stop band of these filters as-

*

Professional opportunities available for electron tube production, engineering,

H. Stone, Robert N. Spong (foreground).

*

Precise measurement of filter characteristics being made with speci
General Electric Microwave Laboratory. Left to Right: Project Engin

sure efficient systems operation. Low VSWR over both
the pass band and the stop band allows these filters
to be used without danger of tube damage.

Filter development is only one of a broad range of
activities now being conducted at the G-E Microwave
Laboratory. Applied research, advanced development,
and prototype design are conducted in all areas of
microwave tubes and microwave techniques (see list
on opposite page). Technical inquiries pertaining to
advanced microwave development are invited. Power
Tube Department, General Electric Company,
Schenectady, New York.

*

and scientific personnel. Inquiries are invited.
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SPURIOUS SIGNALS
WAVE LABORATORY

A The General Electric Power Tube
Microwave Laboratory is located at Stan-
ford Industrial Park, Palo Alto, California
where it was one of the Park’s pioneer in-
stallations.Itsscientistsandengineershave
the advantage of technical exchange with
the faculty and research staff of Stanford
University, as well as extensive oppor-
tunities for graduate training. Constant
technical liaison is also maintained with
General Electric’s own Research and
General Engineering Laboratories, Sche-
nectady, New York.

A Typical of a family of high-power harmonic sup-
pression filters under development is this unit which
has an insertion loss in excess of 25 db for all signals
from 5400 mc to 10,000 mc. It is capable of power
levels up to 5 megawatts and has an ‘nsertion loss
below 0.2 db throughout the pass band from 2700 to
3100 me. The VSWR across both pass and stop bands
is less than 1.8 Two ar more filters can be joined in
cascade to increase harmonic rejection. Other devel-
opmental filters operating in the L and S bands have
been designed to meet specific operating conditions.
All filters of this family are of rugged construction to
me =t performance standards of military applications.

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

CW Klystron Amplifiers Pulse Klystron Power Amplifiers
Super-Power Klystrons High-Power Pulsed TWT Amplifiers
Voltage-Tunable Oscillators Low- and Medium-Power CW TWT Amplifiers
High-Power Duplexers Low-Noise, Broad-Band TWT Amplifiers
Microwave Filters Frequency Multiplier TWT Amplifiers

Progress /s Our Most Important Prodvct

GENERALEB ELECTRIC

9545-8481-20
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TRANSISTOR TESTER-SORTER

At Raytheon’s Semiconductor Division Plant, Brighton, Mass.,
this specially designed transistor tester detects up to 1200 dif-
ferent levels of performance within similar-appearing transistors

WIND TUNNEL P

(D' Chance Vought's "z lan .
new wind tunnel is : : .‘
controlled by this e

bank of equipment.
Cabinetry is by EM-
COR

PUBLIC WORKS
COMPUTER
(r) Officials of Chi-
cago’s sewer and
public works de-
partments  look on
with Bendix’s R. C.
Whiting  (rear) as
their new Bendix
G-15 is put to work
on a sewer hydraulics
problem




DUAL RADAR TEST SET

The “first dual purpose radar test,” model
PG-1091, being introduced by Divco-
Wayne, tests MTI radar sets for cancella-
tion ratio and sub-clutter visibility ratio.

PHOTON-POWERED SHIP

This forward-looking space ship would whisk
passengers to distant space at almost the
speed of light. 1t was one of the winning
designs in Mars Outstanding Design Contest

*'BLISTER” TECHNIQUE MISSILE BUSINESS

To eliminate the chance of contamination and resulting deter- Charles F. Adams, pres. of Raytheon Mfg. Co. (r), demonstrates
ioration of precision instrument ball bearings the Eclipse- attack of an Army Hawk Missile to Edward A. Pierce, vice-pres.
Pioneer Div. of Bendix seals bearings in a transparent blister. of Merrill Lynch, Pierce Fenner & Smith, at Grand Central Sta,, NYC.

. /zNATIO!

EMISSION TEST

At Westinghouse
tubes are operated
with heater volts
20% over normal to
check whether
cathode coating is
migrating to grid

NOISE CHECK

Noise of 122 db
level is blasting A.
Culver of Stromberg-
Carlson’s  Electroa-
coustics Dept. as he
tries to recognize in-
formatien transmit
ted to receivers em-
bedded in his car de-
fenders.




As We Go To Press ...

U. S., Russian Computer

Men Exchange Visits

A group of eight Russian com-
puter experts and mathematicians
last month took a two-week tour of
U. S. industrial and educational
data processing facilities. They
were here to see how American
commercial and scientific comput-
ers are manufactured and used,
and to meet with American com-
puter scientists.

The Russians’ visit was ar-
ranged by the National Joint Com-
puter Committee as part of a
cultural exchange program under
the auspices of the State Depart-
ment. A group of American com-
puter scientists representing the
National Joint Computer Commit-
tee makes a reciprocal visit to the
Soviet Union beginning May 17.

The Russians’ tour included
IBM’s research facilities at
Poughkeepsie, N. Y., M.I.T., Har-
vard University, Philco and N.B.S.

Satellite Tracking
Stations Network

A “fence” has been constructed
across the southern United States
to detect and track all earth satel-
lite vehicle and high-flying objects
which pass over this country. The
detection line extends from Ft.
Stewart, Ga., to San Diego, Calif.

ARPA assigned construction and
operation of minitrack stations on

the Eastern and Western section
of this line to NRL; and construe-
tion and operation of a CW-Dop-
pler complex called “DOPLOC” in
the center to the U. S. Army Bal-
listic Research Laboratories, Aber-
deen, Maryland.

One of ARPA’s major purposes
in this program is to ensure that
“passive” or “silent” satellites will
not be able to orbit unnoticed over
the United States. The network also
will be capable of obtaining certain
types of scientific data from such
“silent” satellites as may be in or-
bit.

The position of the line was se-
lected to take advantage of two
minitrack tracking sites which
were already in existence — Ft.
Stewart, and Brown Field, near
San Diego.

Each portion under Naval re-
sponsibility consists of three sta-
tions—Jordan Lake, Ala.; Ft. Stew-
art, Ga.; and Silver Lake, Miss. in
the East; and Gila River, Ariz.;
Elephant Butte, N. M. and Brown
Field, Calif. in the West.

The Army complex consists of
three stations across the central
part of the country—Forrest City,
Ark.; Fort Sill, Okla. and White
Sands Missile Range, N. M.

The center station, in each por-
tion—is a transmitter; the other
two, receivers. The transmitters
emit a continuous thin fan-shaped
“spray” of radio frequency energy
into the sky along the line of track-

MEDICAL RESEARCH

Sensing elements, manufactured by Gulton
Industries, are providing an electronic phys-
ical examination of this model. Units can
measure heart reactions, breathing tempera-
ture and resistance to shock and stimuli.

ing stations. These emissions over-
lap to provide a detection fence
across the continent.

A satellite passing through the
fence is detected by the energy re-
flected from the body of the satel-
lite and picked up by sensitive re-
ceiving antennas and the informa-
tion is transmitted to computing
centers for orbital determination.

The data from the Navy-operated
portions are relayed instantane-
ously to the Proving Ground, Dahl-
gren, Va. and NRL, and from the
Army complex to the Ballistic Re-
search Laboratories at Aberdeen
Proving Ground, Md. for analysis
and evaluation.

To Avoid Chipping
Plastics—Cut Backwards

A simple way to increase produc-
tivity more than 309 while improv-
ing quality of the work when saw-
ing and finishing thin nylon-base
or paper-base plastic laminate is to
mount the circular saw blade back-
ward.

Backward sawing, in which the
blunt backs of the teeth do the cut-
ting, eliminates the stringers and
chipping caused in the normal op-
eration. This in turn makes sepa-
rate hand filing of edges unneces-
sary.

Taylor Fibre Co., Norristown,
Pa., recommends backward sawing
for sheet laminate 3/16 of an inch
or less in thickness, and for thin
wall tubing of wall thickness 1/32
in. and under.

To saw and file an 8 by 10 inch

24

panel of paper-base stock 3/16 of
an inch thick requires 68 seconds
—48 seconds for sawing and 20

Wrong way

seconds for filing. Elimination of
the 20 seconds filing time thus in-
creases production 309%.

Right way

ELECTRONIC INDUSTRIES -
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Feeds, stakes and fuses Eyelets in PRINTED CIRCUIT Boards
WITH 1007

RELIABILITY

PO e

in every environmental test!

* Some of the plants using Edward Segal
Model NR-ESSM eyeleting machines—in
many cases, batteries of them, include:

Bendix Aviation Co., Kansas City, Mo.

Federal Telephone & Radio Division of
L.T.T., Clifton, N. J.

Bell Telephone Laboratories,
Whippany, N. J.

Laboratory of Electronics,
Boston, Mass.

Melpar, Ine., Arlington, Va.

Sandia Corp., Albuquerque,
New Mexico

Western Electric Co., Greensboro, N. C.
... and many others.

Economical, too. They frequently pay
for themselves in a few months or less.

EDWARD SEGAL
MODEL NR-ESSM

automatic eyelet
attaching machine

This revolutionary development in printed circuit board production
is obsoleting manual eyelet attaching and soldering. Many of

the leading manufacturers in America* find that Segal’s new Model
NR-ESSM is a completely dependable antomatic method of making
continuous electrical circuits of the printed elements on opposite
sides of a board — or a single side if desired.

‘This unique machine stakes and solders simultaneously, sets up to
30 eyelets a minute, top and bottom, with never a reject.

Model NR-ESSM is just one of many efficient Edward Segal machines.
There’s Model NRLT for example, for cold staking flat and

funnel type eyelets, and Model LSD that automatically feeds and
stakes tube pins and turret terminals with equal reliability. For

full details on these or any other machine to improve your eyelet
attaching production, write Section EI-5.

Edward Segal engineers can recommend and supply
you with eyelets for every phase of printed circuit work.

132 Lafayette Street, New York 13, N. Y, Telephone: WOrth 6-3935
Chicago 22: A. J. Horne, Inc., 1958 West North Avenue ’

%Eﬁ"a[d ! MANUFACTURERS OF EYELETING MACHINERY, SPECIAL HOPPERS AND FEEDING DEVICES

ELECTRONIC INDUSTRIES + May 1959

q California: Dolliver & Bro., 5108 East Washington Blvd., Los Angeles 22;

619 Mission Street, San Francisco 5

Circle 14 on Inquiry Card
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Electronic Industries’ News Briefs

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

EAST

SYLVANIA ELECTRONIC SYSTEMS is the
recipient of a contract, amount unspecified,
from the Rome Air Development Center. The
award is for a study of various methods of
classifying and tracking targets detected in an
ICBM ‘“‘defensive environment.”

WILTEC ELECTRONICS, INC., recently or-
ganized, at 53 Water St., South Norwalk,
Conn., is currently producing tubes for use in
industrial and military devices.

MID-EASTERN ELECTRONICS, INC., will
lease equipment, at only 109 of the normal
purchase price, to customers with an option to
buy after a year. Manufacturer will keep the
unit in repair during the initial period (1
year) of the lease,

SPERRY GYROSCOPE CO. acquired a 52,-
000 sq. ft. building at 7 Aerial Way, Syosset,
N. Y., for its Marine Div. The plant expan-
sion was needed to meet the firm’s expanding
role in the Polaris program.

TRACERLAB KELEKET is opening a new
sales office in Columbus, Ohio and Atlanta, Ga.
Complete addresses are not yet known.

ASTRIONICS DIV., FAIRCHILD ENGINE
& AIRPLANE CORP,, is investigating a new
concept of underwater detection for the USN
Office of Naval Research.

JAMES R. KEARNEY CORP,, of St. Louis,
and ELECTRICAL INDUSTRIES, INC., an
affiliate of The Dyson Corp., have received ap-
proval in principle by the Directors of both
companies for a merger. Kearney is a leading
manufacturer of switchgear, protective devices,
and related products.

STAVID ENGINEERING is negotiating with
BOSTICK LABORATORY, INC., Tyngsboro,
Mass., for the purpose of acquiring business
assets of the latter. Bostick is engaged in the
design, development and manufacture of spe-
cialized pulse transformers and charging re-
actors.

REPUBLIC AVIATION CORP. is construct-
ing a $l14-million Research and Development
Center at Farmingdale, N. Y. The 120,000 sq.
ft. center is scheduled for completion early in
1960.

EMERSON & CUMING, INC., have intro-
duced Eccosorb SC, a series of thin sheet ma-
terials of controlled surface resistivity, dielec-
tric constant, and dissipation factor. It is
used in a variety of microwave applications.

MICROWAVE ASSOCIATES, INC.. manu-
factured the type MA-460D Silicon Varacter
which was used in the Pioneer 1V’s parametric
amplifier.

MELPAR, INC. opened its new 60,000 sq. ft.
plant located in the Shirley Industrial Area,
south of Washington, D. C. The new plant
will provide facilities for the Simulation and
Training Systems Engineering Dept.

WESTINGHOUSE ELECTRIC CORP. cut
the prices on its silicon power transistors by
amounts up to 30%.

RAYTHEON MFG. CO. received a $64.6-
million follow-on production contract from
USN’s Bureau of Aeronautics for Sparrow III
guided missiles. About $38-million will be
awarded by Raytheon to more than 550 direct
sub-contractors.

HERMETIC SEAL CORP. is now using lo-

calized radio frequency heat for sealing trans-
mitters, diodes, relays and crystals.
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A. B. DuMONT LABORATORIES, INC. has
completed development on & device which con-
verts radar signals into TV-like displays and
allows pilots to perceive depth of surrounding
space outside an aircraft.

SYLVANIA-CORNING NUCLEAR CORP.
announces the completion of production and
delivery of 120 nuclear fuel elements for 4
research reactors.

BENDIX RADIO DIV, received an order
from USN’s Bureau of Aeronautics for more
than $350,000 worth of VHF Communications
Systems.

AUGAT BROS. INC. now have available a
longer-life, heat-dissipating resilient thermal
conductive elastomer called Elastaclamp. This
is specifically designed to provide complete
contact between heat transfer medium and
glass envelope while protecting tubes from
severe shock and vibration.

STROMBERG-CARLSON now has a new
sales force with exclusive responsibility for
the sale of SCATE (Self-Checking Automatic
Test Equipment).

SPRAGUE ELECTRIC CO. is now working
on & contract awarded by Convair for en-
gineering assistance in connection with electro-
magnetic interference control on the entire
B-58 Hustler supersonic bomber.

KEARFOTT CO., INC, leased new quarters
at 76 Lakeview Ave., Clifton, N. J. for its
Engineering Div. The acquisition adds ap-
proximately 33,000 sq. ft.

__MID-WEST |

DIAMOND POWER SPECIALTY CORP. is
supplying an underwater television system to
the Humphreys Salvage Co. of Denver, Colo.,
for use during a six month program of ex-
ploration and salvage work in the Mediter-
ranean Sea.

DAGE TELEVISION DIV., THOMPSON
RAMO WOOLDRIDGE, INC. received a con-
tract in excess of $200,000 for 6 closed-circuit
TV systems to be delivered to Nortronics Div.
of Northrop Corp. The systems will be used
for proficiency training of countdown pro-
cedures for guided missile handling personnel.

C. P. CLARKE & CO. reduced prices from
T%% to 10% on mercury-wetted contact re-
lays Types HG, HGP, AND HGS.

AMPHENOL-BORG ELECTRONICS CORP.
is the new name for the Equipment Div. of
The George W. Borg Corp.

TINERMAN PRODUCTS, INC., has devel-
oped a new speed clip to secure small-diameter
armored control cables on equipment.

TEXAS INSTRUMENTS INCORPORATED
now has immediately available a complete line
of heavy-duty diffused silicon stud-mounted
rectifiers, rated at 50 and 30 amps at a stud
temperature of 150°C.

PHILIPS ELECTRONICS, INC., through its
Instruments Div. will hold the 33rd session of
the Norelco X-ray Diffraction and Spectro-
graphic School at the Edgewater Beach Hotel,
Chicago, during the week of June 1-5, 1959.

MALLORY BATTERY CO., Cleveland, a
div. of P. R. Mallory & Co., Inc., manufac-
tured the mercury batteries which were used
to power all of the data-reporting instruments
in the Explorer IV satellite,

ELECTRONIC INDUSTRIES -
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LENKURT ELECTRIC CO. graduated its
1,000th customer-trainee from its carrier and
radio school recently at the telecommunications
firm’s San Carlos, Calif.,, headquarters and
factory. The 1,000th student was Milton C.
Johnson, of Everett, Wash.

ROYAL INDUSTRIES, INC., Los Angeles,
was awarded a $445,000 contract by Boeing
Airplane Co. to manufacture stabilizer drive
mechanisms for use on the B-52.

CUBIC CORP. has delivered over a half
million dollars’ worth of range safety elec-
tronic equipment to Vandenberg AFB. The
equipment used in conjunction with missile
flights includes angle measuring equipment,
correlation tracking, and ranging (AME-
COTAR) Systems.

BABCOCK RADIO ENGINEERING, INC..
has increased its facilities in Costa Mesa with
the addition of a 25,000 sq. ft. Production
Building. In less than two years, the firm
has quadrupled its employees and doubled its
plant area.

KAISER AIRCRAFT & ELECTRONICS
DIV. formed a new product research and de-
velopment organization with headquarters at
2222 Peoria Ave., Phoenix, Ariz. James W.
Schartz has been appointed Director of the
new activity.

TECHLINE DIV, WHEELABRATOR
CORP., has improved service to West Coast
users of precision finishing equipment and
processes by providing a new warehouse and
processing laboratories at 2602 E. Foothill
Blvd., Pasadena, Calif.

RYAN AERONAUTICAL CO. has been
awarded a contract in excess of $2-million for
additional AN/APN-97 helicopter hovering de-
vices, plus spares, by the Sikorsky Aircraft
Div. of United Aircraft Corp.

ULTRONIX, INC., San Mateo, moved into
a new $100,000 plant located at 111 E. 20th
St. The new building offers 10,000 sq. ft. of
manufacturing area.

MINCOM DIV., MINNESOTA MINING &
MFG. CO., has been forced to increase its pro-
duction staff fourfold since the first of the
year to meet demands for new precision tape
recording equipment. Sales backlog for the
equipment has grown to $575,000.

PACIFIC SEMICONDUCTORS, INC., is
working on the second increment of its $10-
million advanced engineering, production and
administrative center near the Los Angeles
International Airport.

ACME ELECTRIC CORP. opened its new
plant at 12822 Yukon Ave., Hawthorne, Calif.
Ray McWaters and Ken Burton head up the
engineering and sales staffs, respectively.

THE MICA CORP. completed the expansion
of its production and pre-production facilities
at 4031 Elenda St., Culver City, Calif.

HOFFMAN SEMICONDUCTOR DIV. is
constructing a $1.5-million Los Angeles plant
which will double its semiconductor produc-
tion capacity. The Evanston, Ill., plant will
continue its solar cell production and will also
expand production of diodes and rectifiers.

BECKMAN INSTRUMENTS, INC., is going
into regular commercial production of its
IR-7 prism-grating infrared spectrophotometer.
The IR-7 is a true prism-grating instrument
with grating operation throughout the 2.5-16.6
micron region.
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THE NEW ,
Amperex
UHF TWIN-TETRODE

TYPE 7377

The need has long existed for
stable tubes in the 500-1000
Mc. range. Now, with the avail-
ability of the Type 7377, the
UHF equipment designer is
provided with a uniquely con-
structed, uniquely efficient twin-
tetrode capable of stable oper-
ation up to 1000 Mc.

Circle 15 on Inquiry Card

THE UNIQUE
CONSTRUCTION OF
THE NEW AMPEREX
TYPE 7377....

PLUS THE:COMBINED
EXCELLENCE OF THESE
IMPRESSIVE FEATURES...

IS'YOUR GUARANTEE. OF
UNIQUE SUITABILITY AS
AN RF AMPLIFIER OR
FREQUENCY MULTIPLIER
FOR: . |




How Indiana Steels engineers
help you solve micro-wave
magnetic problems

Engineers at The Indiana Steel
Products Company are in constant
contact with leading manufacturers
of micro-wave equipment on prob-
lems involving permanent magnets.
Consultations with Indiana’s magnet
specialists have resulted in time and
cost savings — often eliminating
expensive redesign.

CASE IN POINT:
A leading micro-wave component
manufacturer. Problem: Produce a
special load isolator magnet to fit
smaller space contour in a new radar
unit. Also, deliver the new magnet
to the customer in 12 days.
Solution: Indianaengineers turned
to their previous design files, se-
lected an existing magnet and modi-
fied it to meet the new size specifi-
cations. Gauss tests showed that the
new design met the customer’s
specified magnetic field range. The
magnet was delivered within the
time specified.

This is just one of many hundreds
of cases where Indiana permanent
magnet specialists have applied their
unequaled experience to solve a mag-
net problem ahead of a customer’s
deadline. Indiana not only has the
engineering know-how, but also
manufacturing equipment from pre-
viously designed magnets which may

Sales Offices in:

Boston, Chicago, Cleveland, Los Angeles,
New York, Philadelphia, Rochester
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be quickly adapted to meet special
requirements.

THREE BASIC DESIGNS FOR
LOAD ISOLATOR APPLICATIONS

Permanent magnet specialists at

Indiana Steel utilize three basic -4 «
magnet designs for load isolator ap- y
plications. These are, two variations

of the C magnet, and the U magnet. U Magnet
All three of these designs can be
varied to meet specific customer re-
quirements. Actual size and shape of
any individual magnet is dependent
upon size limitation of the load iso-
lator, and the magnetic field strength
needed.

WIDE EXPERIENCE IN
MICRO-WAVE APPLICATIONS

Magnet specialists at Indiana have

designed and produced permanent
magnets for a wide range of micro- C Magnet
wave applicationsincluding pm-focus

traveling wave tubes, load isolators, -
radar magnetrons, backward wave '
oscillators. And, you can be sure the
material selected is best for your
particular application because Indi-
ana Steel produces all permanent
magnet materials. Qur engineers will
give prompt attention to your micro-
wave problems or any other perma-
nent magnet applications. Call your

Indiana man or write us direct. Ask
for Catalog No. 20, “Alnico V Load

Isolator Magnets.” Dept. N-5. Flat C Magnet

THE INDIANA STEEL PRODUCTS COMPANY INDIANA
VALPARAISO, INDIANA
PERMANENT
WORLD'S LARGEST MANUFACTURER

OF PERMANENT MAGNETS MAGNETS

IN CANADA: The Indiana Steel Products Company of Canada Limited, Kitchener, Ontario
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TIME DELAY TOLERANCES AS TIGHT AS 1/10th OF 1%
e with DELAY LINES BY PCA

Time Delay: 40 *.04 microseconds @ 25°C.
Temperature coefficient of delay: <20 P.P.M./°C.
Attenuation: 4 db.

Rise time: 0.4 microseconds (10% to 90%).
Size: 50 cubic inches.

design engineers are specialists in the research and develop-
ment of delay lines custom built to meet the most exacting military
specifications. The above example is only one of hundreds of diffi-
cult delay line problems cracked by PCA engineers. When stability,
low attenuation, minimum size, and high ratio of delay to rise time
are critical requirements for your delay line—let PCA engineers
give you technical data and specifications.

T TR T

To: PCA ELECTRONICS, INC. Dept. EI-59
16799 Schoenborn Street
Sepulveda California, U.S.A.

Please send data on Delay Lines:

_______Complete Catalogue.

_____Specification sheet on which we will
indicate our special requirements.

4
Cﬂ ELECTRONICS.INC.
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Name. S . —
16799 Schoenborn Street Sepulveda, California, U.S.A. Company._ —_—
PCA Electronics, Inc. is also a leading manufacturer of pulse transformers Street R
City ) . ) -1 (- —
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GOVERNMENT ELECTRONIC NUMBER OF ENTERTAINMENT SETS IN USE
CONTRACT AWARDS (Add 000,000)
This list clossifies and gives the volue of electronic
equipment selected from controcts oworded by End of Radio
government agencies in Moarch 1959, Year Television (except auto) Auto Radio Phonographs
Accelerometers ... .. . 27,900 1950 10.6 81 18 16.8
Amplifiers ... ... 131220
Antennas ... ... . e 369,833 Ll U 84 21 18.0
Batteries, dry ... ... . . 187,687 1952 21.2 87 23 19.5
Beacon, radar ... . .. ... 181,305 1953 27.3 88 25 20.8
Beacon, radie ....... . ... . 162,379
Cable assemblies ..... . . . o 68,366 1954 31.8 89 27 22.4
Cable, telephone ........ . .. 587,692 1955 37.5 91 29 24.0
Calibrator set, frequency .. . ... 72,850 1956 42.5
! ! 5 93 2 .
Capacitors . ......... . .. . 55,186 3 25.6
Cavity assemblies ....... ... 25772 1957 46.1 95 35 27.1
Cells, photoelectric . .. ... 26,845 1958 49.7 9 47 29.9
Chargers, battery ... .. A 26,112 . . .
Circuit breakers ... ... R 59,532 —EIA 1959 “Fact Book
Computers, digital .. o 50,708
Compufers .............. 228,459 FACTORY SALES OF ELECTRONICS BY MAJOR SECTORS
Connectors 489 558 Billions of Dollars {1950 -1970)
...... e \ .
Controls, radio .. . .. .. . .. 36,410
Couplers .. ... ... . . 65,618 20 —
Crystal units ... ... e 67,284 ol e
Decoders, audio ... .. . ... ... 335293 I ,"
Delay lines .............. .. .. 269,489 6 S . "’
Detector, infrared ... . . . . . . .. 41,850 "f
Diodes, semiconductor .. .. . .. 61,128 14 = = 'ISTARY A CouiTe
Filter, band pass ... ... ... . . . 57,866 12 l = S - 5
Fuses ........ . .. .. ... . ... 411,870 ' T _L L~ el {
Generators, pulse ... ... . .. 169,740 10 —f— ~l———0——t—-—T‘— H_Fli_ i S
Gyros . ... .. e S 32,176 ' | -~ J l |
Headsets ....... .. ... 28950 S ! (i i — j ——1
Indicator, coupler, antenna .... 147,796 6 || | / | | | - _f..—f":"::
Limiter, fuse . .. .. . ... . 221,810 I, I _L—r—,NDUSTR,AL PRODUCTS |
Meters, various ... ... .. o 999,019 4 = | ? =
Meters, volt ... ... ... . . . . 98,400 g L~ ——— -RFPU!CEDENT' ARTS
H PR iy sy g e
Microphones ... .. .. . . . 382,800 - 1L o ——t CONSUMER PRODUCTS
Modulators ... . . . . .. 98,700 (s Pra e e —e -
Monitor, coordinate data .. . 568,470 1950 51 52 53 54 55 ‘s5¢ 's57 58 (:509“':?0?. Yesclrs 62 63 64 65 ‘66 67 68 ‘69 70
Oscillators .. ... .. . . . 27,330
Paper, recording, electrosensitive 30,880
Potentiometers ..... .. ... .. . . 182,092 Relays, solenoid .......... .. . 28,939 Terminal lugs .. .. . . . 121,977
Power Supplies ... .. .. ... ... .. 399,020 Resistors ........ ... . .. .. . .. 542,836 Test equipment, various ... 459,700
Radomes ... . ... . .. ... .. .. 2,229,790 Scanners . ... ... . ... ... . .. 69,000 Troiner, code ... ... 255,098
Radar sets, accessories ... ... .. 18,721,028 SSB equipment ... ... ... .. .. .. 238,985 Transformers . ... ... . . 25,875
Radiac sets ... ...... ... .. . 928,288 Switches . ... ... .. R 151,298 Transformers, pulse ... ... . .. . 27,080
Radio sets ........... .. . . . . 823,667  Switches, rotary ........ .. .. 29,041 Transistors ... S <. 45383
Receivers, radio ... ... .. .. . 5943,164  Switches, toggle ... ... . 34317 R::::;:ZIS- SR aaaauioos: 32928
Receiver/transmitters ... ... .. 449,460 Systems, control ... ... . ... . .. . 38,846 Tub I ; FI aonataa0coa s 542!I675
telemetry ... ... .. .. 99,193 ape elecon L S T g,
Recol:ders/reproducers, acces- Systems, te Tube, klystron ..... ... . . 569,271
sortes ... 112,229 Synchros ... ... .. ... ... ... . .. 56,700 Tube, magnetron ... ... 3,733,225
Receptacle, connector ... .. . .. 207,522 Synchronizer, buffer ... .. .. .. .. 99,516 Tube, thyratron ... .. .. . . 223,720
Relay, armature ... ... ... . . ... 346,192 Tape, magnetic ............. .. 133,672 Waveguide assemblies . ... . . 73,488
Relay assemblies ......... ... .. 216,758 Teletypewriter ................ 3,722,798  Wire & cable ... ... ... .. . . 57,410
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PHILCO
announces a new family

- of LOW COST Medium Power

Alloy Junction Transistors

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

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

amplifiers, ignition systems, mobile radios and
desk calculators (2N1124); servo amplifiers, volt-
age regulators and pulse amplifiers (2N1125,
2N1126, 2N1127); medium power audio and
switching applications (2N1128,2N1129, 2N1130).
Also available in quantities 1-99 from your local
Philco Industrial Semiconductor Distributor.

‘Make Philco your prime source of information for all transistor applications. Write to
Lansdale Tube Company, Division of Philco Corporation, Lansdale, Pa., Dept. El 359.

. 2N1124

Applications

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

- 2N1125

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

2N1126

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

. 2N1127

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

| 2N1128

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

. 2N1129

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

2N1130

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

PHILCO CORPORATION

LANSDALE TUBE COMPANY DIVISION
LANSDALE, PENNSYLVANIA




FREQUENCY

STANDARDS

PRECISION FORK UNIT
TYPE 50
Size 1”7 dia. x 3% " H* Wght., 4 oz.

Frequencies: 240 to 1000 cycles

Accuracies:—
Type 50 (*.02% at —65° to 85°C)
Type R50 (+.002% at 15° to 35°C)
Double triode and 5 pigtail parts required

FREQUENCY STANDARD
TYPE 50L
Size 3%” x 4%” x 5%” High
Weight, 2 lbs.
Frequencies: 50, 60, 75 or 100 cycles

Accuracies:—
Type 50L (+.02% at —65° to 85°C)
Type R50L (£.002% at 15° to 35°C)

*3%"” high Input, Tube heater voltage and B voltage Output, 3V into 200,000 ohms
400 - 1600 cy. Output, approx. 5V into 200,000 ohms Input, 150 to 300V, B (6V at .6 amps.)
PRECISION FORK UNIT FREQUENCY STANDARD
TYPE 2003 TYPE 2005
Size 1% dia. x 4%"” H.* Wght. 8 oz. Size, 8" z 8” x 7%” High
Frequencies: 200 to 4000 cycles Weight, 14 lbs.
Accuracies:— .
Type 2003 (.02 at —65° to 85°C) | [ Freauencies: 50 to 400, cycles
Type R2003 (+.002% at 15° to 35°C) . .
#3314 high Type W2003 (+.005% at —65° to 85°C) Accuracy: +.001% from 20° to 30°C
400 to 500 cy. Double triode and 5 pigtail parts required Output, 10 Watts at 115 Volts
optional Input and output same as Type 50, above Input, 115V. (50 to 400 cycles)

FREQUENCY STANDARD
TYPE 2007-6 /',

TRANSISTORIZED, Silicon Type™~

Size 1%” dia. x 8%” H, Wght. 7 ozs.
Frequencies: 400 — 500 or 1000 cycles
Accuracies:

2007-6 (= .02% at —50° to 4-85°C)

R2007-6 (=.002% at 4-15° to 435°C)

W2007-6 (=.005% at —65° to 4125°C)
Input: 10 to 30 Volts, D. C., at 6 ma.
Output: Multitap, 75 to 100,000 ohms

FREQUENCY

STANDARD

TYPE 2121A
Size

8%” x 19” panel

Weight, 25 lbs.

Output: 115V
60 cycles, 10 Watt

Accuracy:
+.001% from 20° to 30°C

Input, 115V (50 to 400 cycles)

FREQUENCY STANDARD
TYPE- 2001-2

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

Output: 5V. at 250,000 ohms

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

FREQUENCY
STANDARD
TYPE 211 iC

Size, with cover
10" x 17" x 9” H.

Panel model
10" x 19" x 8%" H.

Weight, 25 lbs.
Frequencies: 50 to 1000 cycles
Accuracy: (*+.002% at 15° to 35°C)
Output: 115V, 75W. Input: 115V, 50 to 75 cycles.

ACCESSORY UNITS
for TYPE 2001-2

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

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

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

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

WHEN REQUESTING INFORMATION
PLEASE SPECIFY TYPE NUMBER

American Time Products, Inc.

Telephone: PLaza 7.1430

32 Circle 19 on Inquiry Card

580 Fifth Ave., New York 36, N. Y.

Circle 20 on Inquiry Card
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ACTUAL

TYPE SMFB

3
TYPE FIB

High Frequency

Filters

Allen-Bradley cascaded ceramic feed-thru filters provide
effective filtering up to and beyond 5,000 MCS

/\:\{\\\ \ Actual Size

7

Type FCD

Type SMFO
Type FIS

b4

Here's an entirely new concept in ultra-high frequency filtering—
Allen-Bradley’s new ceramic feed-thru filters. Their high insertion
loss—up to 60 db—effectively prevents feedback and radiation
from low power circuits operating in the frequency range from 50
mcs to 5000 mcs.

Astounding in performance, these new A-B filters are actually
superior to the theoretical ideal capacitor over a wide frequency
range. Note, in the graph at right, their effective filtering increases
with frequency —and they have none of the undesirable resonance
characteristics of standard tubular capacitors. In addition, A-B
filter elements provide far greater effective capacitance values than
practical with conventional capacitor designs. Filters are available
in voltage ratings up to 500 v DC at 125°C. Send for Technical
Bulletin 5410.

Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis.
In Canada: Allen-Bradley Canada Ltd., Galt, Ont.
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W“ HIGH TEMPERATURE POTENTIOMETERS

Type L with

% 2
Bushing

N
| g

New Type L
Potentiometer
Actucl Size

ADDITIONAL ALLEN-BRADLEY

)

Type L with
125v Line Switch

Type K with
Plain Bushing

1 Watt, 125°C

@é‘ =

Type L ‘ﬁ
Encapsulated L ——

Rated 2 Watts, 100°C;

Allen-Bradley

for use in

This new Allen- Bradley po-
tentiometer —the T'ype L —is especially
designed to solve problems associated
with high ambient temperatures —
and space conservation. Although ex-
tremely compact—0.5 inch in diameter
—the Type L control has a conserva-
tive rating of 0.5 watt when operating
in an ambient temperature of 100°C.
And, it provides reliable performance
when operated at a temperaturc of
150°C —under “‘no load” conditions.
(See graph at right.)

The new Type L control
features the same solid, /ot molded re-
sistance element that has proved un-
equaled for long life, smooth operation,
and low “noise” vharacteristic in Allen-
Bradley’s popular Type J, Type K, and
Type G potentiometers. When tempcra-
ture and space problems in your de-
signs plague you, this new A-B “‘high
temperature’” potentiometer is a reli-
able answer. Please send for complete
information, today.

POTENTIOMETERS

TEMPERATURES
UP T0 150°C!

Load Rating Curve of Type L

| |

"High Temperature|
Type L Potentiometer
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|
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AMBIENT TEMPERATURE °C, A
Load Capabilities of Type L below the
Critical Resistance Value, Type L Far £x.
ceeds the Requirements of MIL-R-94B.

ALLEN-BRADLEY .

Quality Electronic Components

Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. » In Canada: Allen-Bradley Canada Ltd., Galt, Ont.
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TYPE 581

The new Tektronix Type 581 is a general-purpose oscilloscope
with excellent transient response and high-speed sweeps.
Risetime is 3.5 musec and sweep time is calibrated to 0.01
psec/cm. Passband is dc to approximately 100 me.

The vertical deflection system is designed for plug-in
preamplifiers. A low-capacitance probe is an integral part
of the Type 80 Plug-In Preamplifier, which provides a
calibrated deflection factor of 0.1 v/cm. Sufficient signal
delay is included in the main vertical amplifier to permit
displaying the leading edge of the waveform under obser-
vation.

The wide sweep range of the Type 581 includes cali-
brated sweeps fast enough to take advantage of its rise-
time capabilities. Calibrated sweeps from 0.05 psec/cm to
2 sec/cm are available in 24 steps, and a 5-x magnifier in-
creases the calibrated range to 0.01 psec/cm. Sweep time
is continuously adjustable from 0.01 psec/cm to 5 sec/cm.

- ;

Versatile triggering includes amplitude-level control, and
preset stability for operating convenience. Lockout-reset
circuitry prouvides for one-shot sweep operation.

A new Tektronix cathode-ray tube with distributed-
type vertical-deflection plates is used in the Type 581.
10-kv accelerating potential assures a bright trace, even at
low sweep-repetition rates. An amplitude calibrator is also
incorporated in the Type 581, with square-wave output
from 0.2 mv to 100 v in 18 steps.

TYPE 585

The Tektronix Type 585 has, in addition to
the identical general specifications of the
Type 581, a second time base generator.
This time-base generator, designated TIME
BASE B, acts as a delay generator, provid-
ing a wide range of calibrated sweep delay.
Two modes of sweep delay are available—
triggered (delayed sweep is started after the

delay period by the signal under observation),
and conventional (delayed sweep is started
at the end of the delay period by the de-
layed trigger). Calibrated sweep delay is
continuously variable over the range of
1 psec to 10 sec. Calor-correlated controls
eliminate confusion, making this new high-
performance oscilloscope easy to operate.

««‘_’ i T

PRICES
TYPE 581, without plug-in units. . .. .. .. $1375
TYPE 585, without plug-in units. . . ... .. $1675

TYPE 80 Plug-In Preamplifier, with Probe .$ 150

(Other plug-in preamplifiers are currently in development.)

Prices f.o.b. factory.

«&——— Circle 20 on Inquiry Card

Tektronix, Inc.

P. O.Box 831 Portland 7, Oregon
Phone CYpress 2-2611 TWX-PD 311 Cable: TEKTRONIX
TEXTRONIX FIELD OFFICES: Albertson, L.1., N.Y. * Albuquerque * Atlonto, Go. * Bronxville,
N.Y. * Buffoto * Clevelond * Dollos * Doytan * ElImwood Pork, lil. * Endwell, N.Y. * Houston
Lothrup Villoge, Mich. * Eost Los Angeles « West Los Angeles * Minneopolis * Mission, Konsos

Newtonville, Moss. * Orlondo, Flo.i* Polo Alta, Calif. » Philodeiphio * Phoenix ¢ Son Diego
St. Petersburg, Flo. * Syrocuse * Towson, Md. ¢ Union, NJ. » Woshington, D.C. * Willowdale, Ont,

TEKTRONIX ENGINEERING REPRESENTATIVES: Howthorne Electronics, Portlond, Oregon.,
Seottle, Wosh.; Hytronic Measurements, Denver, Colo., Solt Loke City, Utoh.

Tektronix is represented- in 20 overseos countries by quolified engineering orgonizotions,

Circle 21 on Inquiry Card 35



1 Pins and sockets

DS FEATURES

YOUR DESIGN
REQUIREMENTS

Easily insertable and removable

2 Terminations

Crimp-type

3 Contact retention

4 Cr