ELECTRONIC
INDUSTRIES

WES@ON 1959

Slightly Higher “East” of the Rockies! ]
August « 1959
A Chitton Publication



Premium Quality Capacitors for
Today’s Design Requirements
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RMC Type SM DISCAPS provide small, low cost
capacitors with premium quality standards

Modern electironic design provides less and
less space for component parts. In equip-
ment where space is at a premium, Type
SM DISCAPS can be specified with assur-
ance of the quality and dependability
built in all RMC DISCAPS.

These new DISCAPS meet the specifi-
cations of EIA-RS-198 for Z5U ceramic
capacitors and are available in values
of 800, .001, .0015 GMV; .005 +80%
—20% +20%; 01 +80% —20% =+20%
and .02 +80% —20%. SM DISCAPS
show minimum capacity change between
+10°C and +65°C.

SPECIFICATIONS

POWER FACTOR: 1.5% Max. @ 1 KC (initial)

WORKING VOLTAGE: 500 V.D.C.

TEST VOLTAGE (FLASH): 1000 V.D.C.

LEADS: No. 22 tinned copper (.026 dia.)

INSULATION: Durez phenolic (V4” max. on leads)—
vacuum waxed

STAMPING: RMC—Capacity—Z5U

INITIAL LEAKAGE RESISTANCE: Guaranteed higher
than 7500 megohms

AFTER HUMIDITY LEAKAGE RESISTANCE: Guaran-
teed higher than 1000 megohms

DISCAP
CERAMIC
APACITORS

RADIO MATERIALS COMPANY
A DIVISION OF P. R. MALLORY & CO., INC.
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA. IND.

Circle 1 on Inquiry Card
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Electronic Growth
West and East

ELECTRONIC INDUSTRIES

ELCOME to our seventh consecu-

tive annual WESCON issue. The
growth pattern and rise in national
stature of the western electronic indus-
tries over the past six years has been
truly phenomenal. In 1953, for example,
there were only 370 exhibit booths at
WESCON and the attendance report was
12,679. Last year there were 911 booths
with more than 33,000 in attendance. In
our first WESCON issue we listed about
290 active electronic manufacturers in
the West Coast directory section, and
this year we have some T740. Over the
past decade there has been about a 5 to 1
growth in WESCON attendance and
nearly an 8 to 1 growth in the number
of exhibit booths. The convention to be
held at the Cow Palace in San Francisco,
August 18-21, this year will be no ex-
ception. The growth curve is still ris-
ing! On pages 78 and 79 we provide
full details describing this important
annual event.

And speaking of the western growth
pattern, there is a paralleling equally in-
teresting Eastern pattern emerging. H.
Myrl Stearns, Chairman of the Board of
WESCON in his article “Slightly Higher
East of the Rockies” (page 76 this
issue) points out that climate alone is
not the only factor to help spur Western
growth. “A built-in major scientific com-
plex afforded by such universities as
Stanford, University of California, and
California Institute of Technology was a
major inducement to individuals. . . .”

Along these lines, Herman Fialkov,
President of General Transistor Corp.
before the June meeting of the Long
Island Electronic Manufacturers Coun-
cil has suggested a program for the
further development of an academically
based research center on Long Island.
Pointing out that there are well over
3700 electronic engineers in this area,
and that it is becoming increasingly diffi-
cult for these men to contact the educa-
tional institutions in New York City
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BERNARD F.

OSBAHR, Editor

proper, Mr. Fialkov is urging the
local manufacturers to support and help
expand the Research Center started at
Adelphi College in 1957. Dr. Francis K.
Ballaine, Executive Director, cutlines
ARC as 1. An academic based research
center. 2. A graduate science school.
3. A center for scientific meetings, ete.
4. A specialized library. 5. A center for
management training programs.

Dr. Ballaine also points out that ac-
cording to the figures provided him by
the Federal Small Business Administra-
tion, in Nassau county alone there were
386 small businesses as of November 1,
1954. As of the first quarter of 1956
there were 1155 for a gain of some
3009 over a two-year period. The
growth trend is still rising.

Long Island manufacturers support-
ing the program with contributions
(ranging from $500 each) are offered
the following advantages: 1. The privi-
lege of preconsulting with the faculty
and staff of the ARC, free of charge, to
explore basic research areas. 2. Priority
of access over non-members to the re-
search facilities and consulting services
of the Center, including use of the
analog computing center. 3. Associates
will receive a yearly report on the work
of the Center, which will take the form
of an all-day workshop meeting. 4. As-
sociates may send representatives free
of charge to special workshops, semi-
nars, science lectures and other meet-
ings as may be scheduled. 5. Associates
may use their affiliation with the Adelphi
Research Center in their promotional
material.

We heartily endorse this development
for it is truly part of the pattern of to-
day’s growing electronic industries. The
manufacturer - educational complexes
have been highly successful in such areas
as Los Angeles, San Francisco, and
Route 128 in Boston. Long Island will
be no exception!
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Of This Issue

“Slightly Higher East of the Rockies—Chairman of the Board,
WESCON, H. Myrl Stearns, describes significant trends in the western
electronic industry, what factors have set them in motion and the devel-
opments to be expected in the future.

Western Electronic Show Opens Aug. 18—A record number of engi-
neers and engineering management personnel are expected to turn
out for the 4-day show and convention at San Francisco's Cow Palace.
Something different in the way of technical sessions is planned, combin-
ing panel discussions and papers for maximum effect.

By first erecting a framework of asymptotes the engineer can construct
the conventional transistor design curves with remarkable ease and
with an accuracy which is adequate for the great majority of practical
applications.
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Normally a constant voltage device consists of two elements connected
in series. This handy graph makes it possible to get a common charac-
teristic of the device by combining the characteristics of the two ele-
ments. The voltages are added at a selected current value.

The requirements for low weight, high conversion efficiency and ability
to withstand the environment stresses encountered in space have
brought increasing application of silicon photovoltaic cells as power
sources in satellites and space vehicles. New manufacturing processes
are offering higher conversion efficiency and a cell construction that
permits reliable mounting.

While transistors are generally well suited for providing a linear cur-
rent sweep for horizontal deflection their frequency response—or the
switching speed — with high collector volt-ampere ratings is low.
is possible through analyzing the effects of switching speed on opera-
tion to arrive at a minimum value of switching speed required.

Investment banking firms whose business it is fo counsel and negotiate
mergers have established a few yardsticks to determine whether com-
panies can benefit by merging. The yardsticks differ depending on
whether small companies or large companies are involved. But certain
significant conditions should exist before mergers should be considered.
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Why Campanies Merge!




RADARSCOPE

MEASURING PLASMA TEMPERATURE

Scientist at the Avco Research and Advanced Development Div. in
Wilmington uses an ultrasonic pulse system to measure the tempera-
ture of the new plasma jet developed by Avco. The quartz probes
transmit sound pulses which are converted to temperature readings.

U. S.-EUROPE TV LINK is foreseen within 5 years
by relaying the signals via the moon. A spokesman
for Britain’s Pye Telecommunication Ltd. says the
first experiments would transmit live transatlantic
TV pictures via 100 ft. metal plastic balloons capable
of reflecting the wide band frequency used in pres-
ent transmissions. He says that narrow band TV
transmissions will have to be developed before TV
pictures can be relayed via the moon.

NEW COMPUTING TECHNIQUE under development
by RCA is said to step up computer speeds 1000 times
over present systems. As described by Dr. Jan A.
Rajchman of the David Sarnoff Research Center, the
method involves a combination of microwave and
solid state techniques in a system based on the use
of super-high-frequency principles. Such a computing
system could handle information in the form of
frequency pulses varying from 1 to 10 KMC. The
computer signals would be in the form of electrical
oscillations at these frequencies. Oscillation ih one
phase represents the digit “1,” while a signal 180°
out-of-phase would represent “0.”

THE AEROSPACE INDUSTRIES ASSOCIATION
predicts a marked increase in the use of inertial
guidance and control systems during the next 10
years and a proportionate decrease in non-inertial

4

systems. They predict that Doppler-inertial and
stellar-inertial systems will be in considerable use by
1965 in both second generation missiles and space
vehicles. At the same time they predict an increase in
the use of infrared guidance systems for manned
aircraft during the 1960’s but a sharp drop off by
1970.

TWO-COLOR TV SYSTEM may be possible, accord-
ing to Dr. Edwin Land, President of Polaroid Corp.
While he admits that there are many obstacles in the
past of this kind of simplified TV color, he feels
that it very definitely possible to give the full range
of colors in only two basic color sources. Some ex-
perimentation has already been done with rudi-
mentary two-color processes. Bell Labs’ experience
has been that the two-color process turns out good
looking pictures some of the time but it is difficult
to insure natural color all through the complete
sequence.

THE “TUNNEL DIODE” announced last month by
RCA is described as “an extremely simple and po-
tentially cheap device that will be capable of oper-
ating over a wide range of frequencies in virtually
any type of circuit that now employs low power tubes
or transistors.” The experimental units have been op-
erated at frequencies to 1000 MC and a potential
range is seen to beyond 10,000 mc. It is described as
having characteristics similar to those of the para-
metric amplifiers, but much simpler circuitry.

SHOOTING STARS

At Sperry’s “Ashore Polaris Navigation Center,” designed to check
out navigation equipment going into the Polaris-launching sub-
marines, two technicians run check on operation of 1-ton stabilized
periscope which will take star fixes while submarine is submerged.
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Analyzing current developments and trends throughout the electronic

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

JAPANESE TV INDUSTRY is growing phenomen-
ally. The 6 year old medium, which uses American
standards of transmission, has mushroomed to more
than 2 million sets, 34 stations. Station equipment
is predominantly Japanese manufactured.

PAY TELEVISION

PAY TV IS FAR FROM DEAD. International Tele-
meter Co., Div. of Paramount Pictures, announced
last month they were installing closed-circuit cable
facilities in a suburb of Toronto, Canada. The first
public demonstration is scheduled for the Fall. The
wire paid TV system will offer three channels. Tele-
meter officials explained their decision: (1) cable
facilities are already in wide use in more than 500
community antenna systems in the U. S. and about
200 in Canada, serving over half million homes (2)
the economics of a wire paid TV system offering 3
channels are much more favorable than a broadcast
paid TV system on one channel (3) a wire system
permits the continuous rerunning of a program sev-
eral times in the day or evening to suit the con-
venience of the customer, where broadcasting over
the air on this basis would be prohibitively costly (4)
the “break-even” point on a wire system is sub-
stantially below that of a broadcast system, though
at a certain point of saturation in a large market
the economics of a broadcast system can be more
favorable. Plans call for at least 5 installations of at
least 5000 home units during the Fall and Winter
months.

FOREIGN TRADE

JAPANESE ELECTRONIC INDUSTRY is probing
cautiously to find the least obtrusive way of invading
the U. S. electronic market. The initial ground work
has been laid during the past few years through
rigid quality control of Japanese exports. The Jap-
anese reputation for shoddy, inferior products has
been largely dispelled and in its place there is a
very considerable regard for Japanese engineering
ability. In fact, in certain phases of electronics—
notably microwave—the Nipponese are already in
the front rank of development. Exactly how this can
be exploited, however, without arousing the Ameri-
can electronic industry to angry reprisals is a
dilemma. For the moment attempts are being made
to supply only items for equipment that U. S. man-
ufacturers do not make, but this containment must
certainly be short-lived. Japanese manufacturers are
even happy to split the profits with American manu-
facturers by shipping in components for assembly
by American firms. But this arrangement, too, must
be considered temporary for inevitably some firms
will break the ice by shipping in complete pieces of
equipment and the flood will certainly follow. This
vulnerability of American industry must continue
so long as labor costs represent such a large slice of
equipment cost.
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ENGINEERING EDUCATION

THE UNIVERSITY-AND-INDUSTRY TIEUP that
has proved so successful in Boston and San Fran-
cisco areas is being studied by a group of electronic
manufacturers in Long Island, New York, with the
hope that some type of similar arrangement can be
established. It is becoming increasingly clear that
the intellectual stimulation and research-mindedness
that the university atmosphere creates is an absolute
necessity for an area planning long term participa-
tion in the electronic field. The need basically is for
engineers—more specifically for creative engineers
—and the most imaginative engineers are fcund in
those areas where ample opportunities are available
for post graduate courses and general research study.
This has been amply demonstrated in Boston where
MIT serves as the intellectual center for the engi-
neering community, and in San Francisco where
Stanford Research Institute is serving a similar role.
The Long Island engineering community is partic-
ularly knowledgeable in production techniques. Most
of the larger firms in the area are production-wise
companies. But if the area is ever to achieve first
rank in the electronic industry, facilities must be
made available to stimulate new ideas. The proposal
now under consideration would expand the presently
existing Adelphi Research Center in Garden City,
Long Island. The electronic firms throughout the area
are being called on to contribute towards the project
in accordance with their ability. Herman Fialkov,
President of Transistor Corp. is leading the move-
ment.

FOR AIR DEFENSE

New FPS-7 multi-beam radar system by GE’s Heavy Military Elec-
tronics detects air targets at greater ranges and higher altitudes
than present radars. It will be used in the SAGE system. Antenna
screen measures 40 x 18 ft. The assembly weighs more than 7 tons.




DUAL
DIELECTRIC

DiFILM

gives new BLACK BEAUTY® series of small, low-cost capacitors
outstanding performance characteristics

e withstand 105C operation with no voltage derating
e moderate capacitance change with temperature
e excellent retrace under temperature cycling
e superior long-term capacitance stability
e very high insulation resistance

NEW!.. DIFiLM Type 160P
| fully-molded case and Type
161P pre-molded cose capac-
itors in 5/16" to 1" diometers
for general commercial and
entertainment electronics.

NEW ! . DIFIlM Type 162P
slotted-base multi-purpose
molded case capacitors for
avto radios and other severe
vibration applications. Slot
prevents collection of moisture
around leads when capacitor
is end-mounted against chassis,

TYPE [62P

e New DIFILM Black Beauty Capacitors represent
a basic advance in paper tubular capacitor design.
DIFILM Capacitors combine the proven long life of
paper capacitors with the effective moisture protection
of plastic capacitors ... by using a dwal dielectric of
both cellulose and polyester film that's superior to all
others for small, yet low cost, capacitors,

® Just check the characteristics listed above, This
overall performance is fully protected by HCX®, an

For complete specifications on DIFILM Black Beauty Capacitors,
write for Bulletin 2025 to Technical Literature Section, Sprague
Electric Company, 233 Marshall Street, North Adams, Massachusetts,

SPRAGUE COMPONENTS:

exclusive Sprague hydrocarbon material which im-
pregnates the windings, filling all voids and pinholes
before it polymerizes. The result is a solid rock-hard
capacitor section, further protected by an outer mold-
ing of humidity-resistant phenolic. These capacitors are
designed for operating temperatures ranging up to 105°C
(221°F) . . . at high bumidity levels . . . without voltage
derating!

THE MARK OF RELIABILITY

CAPACITORS « RESISTORS ¢ MAGNETIC COMPONENTS ¢ TRANSISTORS ¢ INTERFERENCE FILTERS ¢ PULSE NETWORKS

s HIGH TEMPERATURE MAGNET WIRE

6 Circle 3 on Inquiry Card

+ CERAMIC-BASE PRINTED NETWORKS ¢« PACKAGED COMPONENT ASSEMBLIES
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As We Go To Press...

See Computers Using
Coded Light Signals

High-speed data-handling sys-
tems that “read” print or pictures
in the manner of the human eye
and process information in the
form of coded light signals, may
ultimately result from new optical-
electronic techniques.

The new methods, being explored
at RCA’s David Sarnoff Research
Center, Princeton, N. J., and other
laboratories, are based upon the
use of light-sensitive and light-
emitting devices linked in net-
works to perform the coding,
switching and information storage
functions basic to electronic com-
puting and data-processing.

Such systems might be con-
structed with various arrange-
ments of image processing panels
comprised of photoconductive
units, which permit passage of
current when they are exposed to
light, and electroluminescent ele-
ments, which emit light upon di-
rect application of a current. Both
types of units are extremely small
and consume little power, permit-
ting the ultimate use of many such
elements in compact and economi-
cal systems,

The flow of information would
be controlled by the direction of
light along optically selected direc-
tions to influence the photoconduc-
tor cells, which would act as
“gates” controlling the flow of cur-
rent to the electroluminescent
units. In successive stages, the
electroluminescent cells would
themselves be the sources of light
controlling further photoconductor
cells and their associated electro-
luminescent units, creating a ver-
satile network.

PROJECT MERCURY

Tail sections for the ballistic rocket that
will carry man into space are nearing com-
pletion at Reynolds Metals, Sheffield, Ala.

ELECTRONIC INDUSTRIES -

M
3

A
P

e

Sperry specialists run test navigation problem
on their new “Navigation Island”

‘Print Reader’ Scans

200 Characters/Sec

The U. S. Air Force Air Re-
search and Development Command
has developed a new information
machine which reads typewritten
pages and translates them into
electrical signals at the rate of 200
characters/second. The new ma-
chine, the first of its kind, was
developed by the Intelligent Ma-
chines Research Div. of Farring-
ton Mfg. Co., Arlington, Va.

The Print Reader MX-2021 is
based in part on the techniques
used in Farrington’s commercial
print reading machines but it is
far more advanced than any exist-
ing commercial installation in that
it reads ordinary typewritten
sheets having both upper- and
lower-case alphabetical characters;
numerals which are self-checking
for accuracy; and even reads the
punctuation symbols.

As it scans a line at a time, it
reads the information one char-
acter at a time, and upon identifi-
cation, using stored electronic
logic, it instantaneously converts
the information into electrical sig-
nals at the rate of 200 characters
per second.

The Air Force interest in the
Print Reader centers upon a never-
ending maintenance of millions of
pages of information which must
be processed before being used. All
technical information must be in-
dexed and abstracted so scientists
will know the information exists
and locate the information when
they need it.
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“Polaris” Sub Controls
Duplicated On Land

An exact replica of a “Polaris”
missile launching submarine’s navi-
gational control center has been put
into operation by Sperry Gyroscope
Co. at their Syosset, L. I., plant.

The navigational instruments
that will guide all Navy’s Polaris
submarines are being system-tested
in a control center identical to that
aboard a submarine. Precise un-
derseas navigation is imperative
to assure a successful trajectory of
the missile over the eventually
planned 1500-mile range.

Officially called the ‘“Ashore
Polaris Navigation Center,” it is
more commonly referred to as the
“Navigation Island.”

Among the major instruments
and systems to be tested in the
Ashore Polaris Navigation Center
are: NAVDAC (The Navigation
Data Assimilation Center, a master
computer), SINS (the Ship’s In-
ertial Navigation System), the
Type 11 Stabilized Periscope Sys-
tem (permitting celestial naviga-
tion while submerged) and other
systems, still highly classified.

The dimensions, shape and cabl-
ing of the sub’s navigation control
center have been reproduced exact-
ly in the ashore test facility. The
simulated hull section is a dupli-
cate of the sub’s navigation center.

Although much of this equipment
has been used on other ships (i.e.:
inertial navigators and NAVDAC
aboard Navy’s test ships OBSER-
VATION ISLAND and CCMPASS
ISLAND) this will be the first
time that all of the instruments
will be working in concert as a
complete system in the confined
area available on a submarine.

Sperry expects to uncover a
wealth of information on the very
intricate installation and opera-
tion of the maze of wiring and
cabling needed for submarine navi-
gational equipment.

In addition, Sperry will develop
casualty control procedures for
emergency operation in the event
of an injury to personnel or dam-
age to equipment.

MORE NEWS
ON PAGE 10




THE HUGHES 217 TONOTRON®
tube offers you greater view-
ing area for your radar read-
e, out applications. This new 21"
tube is especially suited to jet-age air traffic con-
trol. Its giant display area enables air controllers
to locate and track high-speed aircraft with an
accuracy never before attained.

This new TONOTRON tube provides high light
output, integration abilities, full gray scale, con-
trollable persistence, and a very large display
area—all in one envelope!

Other applications for this advanced 21" stor-
age tube include: combat situation plotting,
radars, large-scale read-out, medical diagnosis,
industrial television and slow-scan displays.

Available also from Hughes is a 21" charac-
ter-writing TYPOTRON® storage tube, which gives
you the added capability of high-speed charac-
ter and spot writing displays in addition to the
full gray scale. The Hughes 21” TYPOTRON tube
is ideally suited for any of your complex digital
read-out requirements.

Both the 21” TONOTRON tube and the 21"
TYPOTRON tube are now available for delivery.
For additional information regarding these tubes
pleasc write: Hughes Products, Electron Tubes,
International Airport Station, Los Angeles 45,
California.

For Export information write: Hughes Inter-
national, Culver City, California.

THE BIG PICTURE FOR RADAR DISPLAYS

SEMICONDUCTOR DEVICES - STORAGE TUBES AND DEVICES -

I
Creating a new world with ELECTRONICS
l
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HICHES PRODUCTS
HUGHES AIRCRAFT COMPANY
INTERNATIONAL BIRPORY

L085 ANGELES 43, CAL.,

If you're looking for a high-performance crystal filter

At your service is a group of highly talented Hughes
Crystal Filter engineers who specialize in solving difficult
network problems. These men can design and produce a
crystal filter to meet your most exacting requirements! In
addition, Hughes offers you tremendous production
capacity — over 10,000 filters per month of a single type.
With Hughes Crystal Filters you get:

Precise Selectivity— Eliminates cross talk between chan-
nels, makes new systems possible.

Small Size — Reduces overall equipment size, makes filter
more reliable by eliminating air space, results in higher
stress factor.

High Frequency— Saves circuit costs, eliminates the need
for double conversion. Center frequencies 30 kc to 40 mc.

Low Passband Ripple— Eliminates errors in information,
enables end equipment to be more precise.

Wide Temperature Stability— Provides flexibility of use,
contributes to high reliability.

Low Insertion Loss— Enables system to operate on low
signal level —thereby combating noise and cutting cir-
cuit costs.

To avail yourself of the Hughes applications engineer-
ing service, or for additional information concerning
performance levels please write: HUGHES PRODUCTS,
Industrial Systems Division, Marketing Dept., Inter-
national Airport Station, Los Angeles 45, Cualifornia.
For Export, write: Hughes International, Culver City,
California.

See Crystal Filters and other Hughes Products at WESCON: Booths 3072-18.

Creating a new world with ELECTRONICS
I

HUGHES PRODUCTS Il

© 1959. HUGHES AIRCRAFT COMPANY
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ELECTRONIC SHORTS

P An advanced radar mapping system is being seriously considered by
the U. S. Army. Development on the project is under way at Goodyear
Aircraft Corp., Arizona Div. The project involves a study of the applica-
tion of airborne radar sensing and applicable data reduction procedures
to establish design parameters and military characteristics for a com-
plete, integrated topographic mapping radar system.

P Other aerial projects by the Army include a reconnaissance system
capable of taking, processing, and transmitting aerial photographs from
an airborne vehicle to a ground station for immediate viewing. Fair-
child Camera and Instrument Co. is doing the development. This first
fully automatic system will produce a photographic reproduction on the
ground within two minutes after an aerial photograph is taken from an
airborne vehicle. It is being designed for use in either manned or un-
manned vehicles by all the services.

» The FAA has formed a new group to probe airborne anti-collision sys-
tems and to contribute research on the problems of collision prevention.
Members of the Collision Prevention Advisory Group have been chosen
from six major fields representing civil and military aviation and will
work with the FAA’s Bureau of Research and Development. Objective of
the group is to assist in the development of suitable airborme collision
prevention devices in a minimum amount of time through the most
efficient use of available funds, personnel and facilities.

» The Navy has awarded a contract for more than $11-million to the
Military Div. of Remington Rand Univac for fabrication and production
of advanced shipboard computing systems. The transistorized computer
has been designed to meet rigid military requirements even under extreme
environmental conditions. The basic computer is contained in a single
cabinet about the size of a businesman’s desk. Total power consump-
tion is no greater than that of a common household iron.

P Two appointments in the Willow Run Laboratories of The University of
Michigan have been approved. Wray Smith, an administrative associate
in the laboratories, is now assistant director. Dr. Louis J. Cutrona, pro-
fessor of electrical engineering, becomes a research engineer, and will
serve as head of the Willow Run Radar Laboratory.

P The House Committee on Science and Astronautics is making a study
of the contracts and contracting procedures of the National Aeronautics
and Space Administration and the other government agencies over which
the Committee has jurisdiction. The Committee is interested in determin-
ing the actions being taken by the NASA, and the National Science
Foundation in their research and development programs with regard to
contracts, with special emphasis on the contracting procedures being
employed by the agencies.

b A profitable 2200-mph transport can be built and certificated as early
as 1965, according to Lockheed Aircraft Corp. Design studies and testing
indicate solution of all major technical problems which previously blocked
development of a Mach. 3.0-to-3.5 airliner.

» The NATO partners—Belgium, France, the Federal Republic of Ger-
many, Italy and The Netherlands—expect to procure more than $400,-
000,000 worth of HAWKs from their own production. A European
prime contractor, the Societe Europeene de Teleguidage, has been set up
in Paris by the major electronics industries of the five countries concerned.
The Societe, in turn will sub-contract to other firms in the five-nation
group.

» Allan F. Donovan, vice president and director of Advanced Systems
Planning at Space Technology Laboratories, Inc., has been named a
delegate to a panel of technical experts which will advise the U. S.
Committee on Nuclear Testing. One of the nation’s top figures in the
space technology field, Donovan will advise the Committee on the possi-
bilities of using space vehicles to carry out undetected nuclear tests in
outer space.
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Order off-the-shelf quantities of HIGH VOLTAGE
HUGHES RECTIFIERS at factory low prices from
the following exclusive distributors:

Akron Electronic Supply

107 South Arlington; Akron 6, Ohio

Allied Radio Corporation

100 North Western Avenue; Chicago 80, Illinois
Arrow Electronics, Inc.

525 Jericho Turnpike; Mineola, Long Island, N.Y.
East Coast Radio and TV Co.

1900 North West Miami Court; Miami 36, Florida
Elmar Electronics, Inc.

140 Eleventh Street; Oakland 7, California

Radio Shack Corporation

167 Washington Street; Boston 8, Massachusetts
Radio Specialties and Appliance Corporation

917 North Seventh Street; Phoenix, Arizona
Radio Specialties Co.

456 Charlotte Avenue; Detroit 1, Michigan

Radio Specialties Co., Inc.

209 Pennsylvania Ave.; Alamogordo, New Mexico
Terminal Radio Corporation

85 Cortlandt Street; New York 7, New York
Western Radio and Television Supply Company
1410 India Street; San Diego, California
Federated Purchaser, Inc.

11275 West Olympic Bivd.; Los Angeles 64, Calif.

Federated Purchaser, Inc.

1021 U.S. Route 22; Mountainside, New Jersey
Gifford Brown, Inc.

618 First Street, N.W.; Cedar Rapids, lowa

Graybar Electric Company, Inc.

1107 Foch Street; Fort Worth, Texas

Graybar Electric Company, Inc.

717 Latimer Street; Dallas, Texas

Hudson Radio and TV Corp.

48 West 48th Street; New York 19, New York
Kann-Ellert Electronics, Inc.

9 South Howard Street; Baltimore, Maryland
Kann-Ellert Electronics, Inc.

2414 Reedie Drive; Silver Spring, Maryland
Kierulff Electronics, Inc.

820 West Olympic Blvd.; Los Angeles 15, Calif.
Morris Distributing Co., Inc.

195 Water Street; Binghamton, New York
Morris Distributing Co., Inc.

1153 West Fayette Street; Syracuse, New York
Newark Electric Company

223 West Madison Street; Chicago 6, Illinois
Newark Electric Company

4747 West Century Bivd.; Inglewood, California
Radio Electric Service Co. of Pennsylvania, Inc.
7th and Arch Streets; Philadelphia 6, Pa.

Mytronic Company
2145 Florence Avenue; Cincinnati 6, Ohio

~ITi=~-
SEMICONDUCTOR DIVISION SALES OFFICES:

BOSTON, 4 Federal Street;

Woburn, Mass.; WOburn 24824
MINNEAPOLIS, 6121 Excelsior;

Minneapolis 16, Minn.; WEst 9-0461
NEWARK, 80 Mulberry Street;

Newark 2, N.J.; MArket 3-3520
SAN FRANCISCO, 535 Middlefield Road;

Palo Alto, Calif.; DA 6-7780
SYRACUSE, 224 Harrison Street;

Syracuse 2, N.Y.; GRanite 1-0163
CHICAGO, 1515 N. Harlem Avenue;

Oak Park, Illinois; NAtional 2-0283
CINCINNAT!, 816 Swifton Center;

Cincinnati, Ohio; ELmhurst 1-5665
PHILADELPH!IA, 1 Bala Avenue;

Bala-Cynwyd, Penn.; MOhawk 4-8365

LOS ANGELES, 690 N. Sepulveda;
El Segundo, Calif.; OR 8-6125

T
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HIGH
VOLTAGE
RECTIFIERS

in reliable, subminiaturized packages

~ITE>

You'll find Hughes silicon rectifiers ideally
suited to design problems which combine
high voltage with small size. In fact,
Hughes rectifiers can handle more voltage
than any rectifiers of comparable size.

You also get high reliability. Packaged
in the Hughes glass envelope —proven de-
pendable throughout many years of test-
ing and use—this rectifier will stand up

under highly adverse operating conditions.

Hughes silicon rectifiers are also pack-
aged in modules in various configurations,
such as: ring modulators, matched pairs
and quads, etc.

The complete line of Hughes rectifiers
_..with 50 to 1000 volt ratings at 50 to 200
mA...is available for immediate delivery—
and in large volume quantities. For addi-

tional information, you are invited to write
or phone the Hughes Semiconductor sales
office or distributor nearest you. Or write:
Hughes Products, Marketing Department,
SEMICONDUCTOR DIVISION, NEWPORT
BEACH, CALIFORNIA.

For export write: Hughes International,
Culver City, California.

RATINGS AND SPECIFICATIONS: Absolute Maximum Ratings at 25° C.
Max. Average Max. Surge Max. Average feox. Surge
JEDEC RMS Rectified Current JEDEC RMS Rectified Current
No. PIV Volts Current mA One Cycle (amp) No. PIV Volts Current mA 0One Cycle (amp)
1N846 50 35 200 2A 1N868 50 35 100 1.0
1N847 100 70 200 2A 1N869 100 70 100 1.0
1N848 200 140 200 ZA 1N870 200 140 100 1.0
1N849 300 210 200 ZA 1N871 300 210 100 1.0
1N850 400 280 200 2A 1N872 400 280 100 1.0
1N851 500 350 200 2A 1N873 500 350 100 1.0
1N852 600 420 200 2A 1N874 600 420 100 1.0
1N853 700 490 200 2A 1N875 700 490 100 1.0
1N854 800 560 200 2A 1N876 800 560 100 1.0
1N855 900 630 200 ZA 1N877 300 630 100 1.0
1N856 1000 700 200 2A 1N878 1000 700 100 1.0
1N857 50 35 150 1.5 1N879 50 35 50 5
1N858 100 70 150 1.5 1N880 100 70 50 B
1N859 200 140 150 1.5 1N881 200 140 50 5
1N860 300 210 150 1.5 1N882 300 210 50 5
1N861 400 280 150 1.5 1N883 400 280 50 5
1N862 500 350 150 1.5 1N884 500 350 50 B
1N863 600 420 150 1.5 1N885 600 420 50 B ,
1N864 700 490 150 15 1N886 700 490 50 B
1N865 800 560 150 1.5 1N887 800 560 50 5
1N866 900 630 150 15 1N888 300 630 50 B
1N867 1000 700 150 1.5 1N889 1000 700 50 5
Storage temp. —65° to 4-200°C. Typical Full Load Forward Voltage Drop Full
Max. Leakage current full cycle average 20,A. Cycle .6 Volts.
CTTTT T TS TS ST TTT oo T T 7
[ |
Creating a new world with ELECTRONICS '

! HUGHES PRODUCTS |

. i

S P —

© 1959, HUGHES AIRCRAFT COMPANY

SEMICONDUCTOR DEVICES » STORAGE TUBES AND DEVICES * MICROWAVE TUSES » VACUUM TUBES AND COMPONENTS * CRYSTAL FILTERS « MEMO-SCOPE® OSCILLOSCOPES » INDUSTRIAL CONTROL SYSTEMS

ELECTRONIC INDUSTRIES <« August 1959 Circle 6 on Inquiry Card 1




Coming Evenis

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

Aug. 3-6: 25th Annual Convention,
Associated Police Communications
Officers, Inc., Shirley Savoy Hotel,
Denver, Colo.

Aug. 4-5: Annual Western National
Meeting, American Astronautical
Society; Los Angeles, Calif.

Aug. 9-12: Heat Transfer Conference,
ASME; University of Connecticut,
Storrs, Conn.

Aug. 10-17: Meeting International
Assoc. of Electrical Leagues; El
Cortez Hotel, San Diego, Calif.

Aug. 17: 1st National Ultrasonics
Symposium, IRE (PGUE); Stan-
ford University, Stanford, Calif.

Aug. 18-21: WESCON, West Coast
Electronic Manufacturers Assoc.,
7th Region IRE; Cow Palace, San
Francisco, Calif.

Aug. 20-24: Annual Convention, Nat’l
Alliance of TV & Electronic Service
Assoc.; Congress Hotel, Chicago,
111,

Aug. 24-26: Meeting, American
Rocket Society; Evanston, Ill.

Aug. 27-29: Meeting, American Phys-
ical Society, AIP; Hawaii.

Aug. 31-Sept. 2: Army-Navy Instru-
mentation Program, Symposium
and Industry Briefing, Statler Hil-
ton Hotel, Dallas, Tex.

Aug. 31-Sept. 2: Conference on Semi-
conductors, Metallurgical Society of
AIME, Statler Hotel, Boston, Mass.

Sept. 1: 6th International Meeting,
Institute of Management Sciences;
Paris, France.

Sept. 5-6: New England Division Con-
vention, American Radio Relay
League; Hartferd, Conn. (Tent.)

Sept. 10-11: Midwest Sections Conf.,
SPI; Sheraton Hotel, French Lick,
Ind.

Sept. 10-21: Radio, TV, and Records
Exhibition, Federation Nationale
Des Industries Electroniques; Exhi-
bition Park, Porte de Versailles,
Paris, France.

Sept. 12-21: 6th European Machine
Tool Exhibition, Rond-Point de la
Defense, Puteaux (Seine), Paris,
France.

Sept. 13-16: 11th Electronic Industry
Conf., Electronic Representatives
Assoc.; Excelsior Springs, Missouri.

Sept. 15: Conf. on Photosensitive Ma-
terials and Silk Screen Processes,
Western Assoc. of Circuit Manu-
facturers; Rodger Young Aud., Los
Angeles, Calif.

Sept. 16-18: Engineering Management
Conference, ASME; Statler Hilton
Hotel, Los Angeles, Calif.

Sept. 17-18: Engineering Writing &
Speech Symposium, IRE (PEGWS);
Boston & Los Angeles.

Sept. 17-18: 2nd Conf. on Nuclear
Radiation Effects on Semiconductor

12

interest fo electronic engineers

Devices, Materials, and Circuits,
ODR, Advisory Group on Electron
Tubes; Western Union Auditorium,
New York City.

Sept. 18: Dinner Meeting, Associa-
tion of Electronic Parts & Equip-
ment Manufacturers, Chicago, Il

Sept. 20-23: Petroleum Mech. Engrg.
Conf., ASME; Rice, Houston, Tex.

Sept. 21-22: 8th Annual Meeting, In-
vestment in Survival, Standards
Engineering Society; Somerset Ho-
tel, Boston, Mass.

Sept. 21-23: 8th Annual Meeting,
Standards Engineers Society; Som-
erset Hotel, Boston, Mass.

Sept. 21-25: 14th Annual Instrument-
Automation Conf. & Exhibition,
ISA; International Amphitheater,
Chicago, Il

Sept. 22-24: Quarterly Conf., Elec-
tronic Industries Assoc., Plaza Ho-
tel, New York City

Sept. 22-24: 3rd Industrial Nuclear
Technology Conf. ARF, AEC; Mor-
rison Hotel, Chicago, Ill.

Sept. 23-25: 4th Annual Special Tech-
nical Conf. on Non-linear Magnetics
& Magnetic Amplifiers, AIEE, IRE;
Shoreham Hotel, Washington, D. C.

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

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

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

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

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

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

Oct. 5-9: 86th Semiannual Convention,
including Equipment Exhibit, So-
ciety of Motion Picture & TV En-
gineers; Statler Hotel, New York,
N. Y.

Oct. 5-16: 7th Anglo-American Con-
ference, IAS, Royal Aeronautical
Society, Canadian Aeronautical In-
stitute, Institute of the Aeronauti-
cal Sciences; Hotel Astor, New
York, N. Y.

Oct. 6-7: Value Engineering Sympos-
ium, EIA; University of Pennsyl-
vania, Phila., Pa.

. Oct. 6-8: 5th Conf. on Radio-Interfer-

ence Reduction, Armour Research
Foundation, IRE, U. 8. Army Sig-
nal Research and Development
Labs; Chicago, Ill.

Oct. 6-9: 2nd International Sympos-
ium on High Temperature Technol-
ogy, Stanford Research Institute;
Asilomar Conference Grounds, Cal.

Oct. 7-9: National Symposium on Vac.
Tech., American Vacuum Society;
Hotel Sheraton, Phila., Pa.

Oct. 7-9: Canadian Convention, IRE;
Toronto, Canada.

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

Oct. 11-15: 3rd Pacific Area National
Meeting, ASTM; Sheraton-Palace
Hotel, San Francisco, Calif.

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

Oct. 12-14: Annual Conference, Na-
tional Electronics Conference, IRE,
AIEE, EIA, SMPTE; Hotel Sher-
man, Chicago, Ill.

Oct. 13.14: Technical Conference, So-
ciety of Plastics Engineers, South-
ern Calif. section; Ambassador Ho-
tel, Los Angeles, Calif.

Oct. 13-16: Midyear Meeting of Lab
Apparatus & Optical Sections; Sci-
entific Apparatus Makers Assoc.;
The Cavalier, Virginia Beach, Va.

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

Oct. 17-25: International Fair of
Plastics Ind., Dusseldorf, Germany.

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

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

Oct. 19-22: 6th Annual Conf. Int’l
Municipal Signal Assoc.; Stardust
Hotel, Las Vegas, Nev.

Oct. 20: Plating Techniques as Ap-
plied to Printed Circuitry, Western
Assoc. of Circuit Manufacturers;
Rodger Young Aud., Los Angeles,
Calif.

Abbreviations

AIEE: American Institute of Elec-
trical Engineers

AIME: American Institute of Mining
& Metallurgical Engineers

AIP: American Institute of Physics

ARF: Armour Research Foundation

AEC: Atomic Energy Commission

ASME: American Society for Me-
chanical Engineers

ASTM: American Society for Testing
Materials

EIA: Electronic Industries Associa-
tion

IRE: Institute of Radioc Engineers

ODR: Office of Director of Defense
Research

SMPTE: Society of Motion Picture &
TV Engineers
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RELIABILITY
IN THE PALM
OF YOUR HAND...

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

FEATURES

The new EECO N-Series miniaturized and transistorized plug-in decimal
counters feature simple power-supply requirements, low power consumption,
small size, and extreme reliability. Saturation techniques, along with consistent
derating of component tolerances result in a group of Transistorized Decades
that will work dependably from 0 - 250 kes even under adverse conditions of
environment and power supply variations. All units are completely compatible
with EECO T-Series Germanium plug-in circuits. In addition, an auxiliary
9-step staircase output is available. Most units are designed to plug into a special
13-pin miniature tube socket; other units plug into a standard 29-pin socket
(Continental No. MM-29-225). Mating socket is furnished with each decade.

ONE-HALF
ACTUAL SIZE

WIDE SELECTION

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

MODEL  DESCRIPTION

N-101 No readout.

N-102 Incandescent readout.

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

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

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

TYPICAL SPECIFICATIONS

The N-102 Transistorized Decade (with in-
ternal incandescent readout) employs four binary
stages operating in a 1.2-4-2 code. Visual readout
consists of the numerals 0 through 9 displayed
vertically and illuminated by incandescent lamps.
Total power consumption is approximately one
watt. Outputs include (N/10), (N/10), and a
9.step staircase, which may be adapted for a
visual display by means of an emitter follower
and DC voltmeter.

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

QUTPUT (No Load)

amplitude: 8 volts, peak to peak.

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

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

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

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

PHYSICAL SPECIFICATIONS

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

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

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

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

NOTE: 0 to 5 megacycle models available soon.

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

ENGINEERED
ELECTRONICS

Company

ENGINEERED ELECTRONICS COMPANY

(a subsidiary of Electronic Engineering Company of California)

506 East First Street ® Santa Ana, California
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NIKE HERCULES

With deadly accuracy the U.S. Army’s new Nike Hercules ground-to-air
guided missile streaks out to meei ar approaching enemy air force. Its
nuclear warhead can wipe out an ern:ire formation.

Western Electric selected Teflon* insulated wire for use in building the
alert guidance and control systems of this faster, higher climbing Nike.

As leading specialists in high temperature insulated wires and cables, the
men and women at Hitemp are proud of this choice, and the role Teflon
wiring plays in giving America a strong new perimeter of defense.

HITEMP WIRES, INC.

1200 SHAMES DRIVE, WESTBURY, NEW YORK

“Du Pont’s trade name forTetrafluoroethylene
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As We Go To Press . . . (Continued)

Field Defense System

For Missile Batteries

First production units of a new,
advanced field air defense system
designed to pinpoint data on the
approach of enemy planes for
Army missile batteries are now
being delivered to the Army.

Designated the AN/MSQ-18 by
the Army Signal Corps, the truck-
mounted units were delivered to
Fort Bliss, Tex., by the Ground
Systems Group, Hughes Aircraft
Co.

The system is housed in five 2%%-
ton Army trucks, an Operations
Central truck and four Coder-De-
coder group trucks. The Central
may be manned by a single opera-
tor. Through him the commander
may assign specific airborne tar-
gets to various missile batteries.

The commander is able to make a
rapid evaluation of the overall tac-
tical situation on the basis of in-
formation furnished by radars
currently used in the missile bat-
talions. This permits autonomous
use of the central. When the
AN/MSQ-18 is employed as part of
“Missile Monitor,” information is
provided by the new three-dimen-
sional radar, Frescanar, which
simultaneously computes range,
azimuth and altitude, and from
other sources.

Dial Phone System
Links RCA Plants

A telephone network tying 12,000
telephones in four widely sepa-
rated Radio Corporation of Amer-
ica plants into one common dialing
system has been turned over for
RCA’s use by the Long Lines De-
partment of the American Tele-
phone and Telegraph Company.

It is the first dialing tie-line
network of its type set up to ser-
vice one company. It permits RCA
operators in one city to dial RCA
employes in other cities and also to
dial outside-the-plant numbers in
those cities.

Operators in four RCA installa-
tions in New York City, Camden,
N. J., Harrison, N. J., and Lan-
caster, Penna., can dial any tele-
phone in any of those plants and
also can dial local telephones, out-
side the plants, by dialing through
the switchboard in the distant
city.

ELECTRONIC INDUSTRIES -

New Multi-Beam Radar
For Air Defense Cmd.

The first in a series of new high
power, multi-beam radar systems,
the AN/FPS-7, has been delivered
to the Air Defense Command by
General Electric’s Heavy Military
Electronics Dept.

The FPS-7 provides much faster
target data on approaching air-
craft than is possible with the con-
ventional system. This data is re-
layed to the computers at the same
time, eliminating the present in-
terdependency of one radar on an-
other and speeding up the calcula-
tion of intercept data.

The FPS-7 features a unique
“yarifocal” antenna design. It
operates on a multi-beam princi-

multi-million watt

install
klystron in the FPS-7 super power radar

GE technicians

ple whereby several narrow beams
are fed to the antenna, as com-
pared with the standard single
broad beam method.

Power for the FPS-7 system is
generated by a new 5-ft. high
Klystron tube developed jointly by
the Rome ADC and GE. Its fre-
quency limits can be held much
closer than the frequency limits of

MUSIC SYNTHESIZER

RCA’s electronic music synthesizer has bee_n
installed at Columbia Univ. for research in
electronic music by Columbia and Princeton
under a grant from Rockefeller Fndn.

“polarization Switch”

Boosts Radar Range

A “polarization switch” that fil-
ters out radar images of storms
and heavy clouds and permits all-
weather jet interceptor pilots to
gsee their targets more clearly has
been developed by Westinghouse.

The development will increase
radar range between five and ten
times the present maximum in
storms because it eliminates much
of the “clutter” on the radar scope
reflected from storms and clouds.
Thus, the radar signal bouncing
back from the target aireraft
shows up proportionately better.

The pilot will be able to flip a
switch that will change the type of
signal his radar will transmit. One
type of signal will be good for
clear weather and give maximum
range. The other, just developed
into practical use, will greatly in-
crease range in ‘“‘soupy” weather
because reflection characteristics
from this type of transmission
tend to show only the target plane
and not the great masses of rain
clouds.

The new device is shaped like a
roadside directional arrow and can
be mounted inside the radar an-
tenna in the nose of all-weather
interceptors. It will add almost no
weight or size to the electronic
system.

E. E. Starting Salaries
Up 6% Over Last Year

Starting salaries for last month’s
electrical engineering graduates at
Lehigh University are up 6% over
1958.

Electrical engineers will receive
an average starting salary of $515
a month, or $30 more than the
1958 graduates received. The $515
figure trails only the $525 average
of the engineering physicists.

August 1959

The average starting salary for
the 1959 Lehigh seniors is $474,
as compared to $455 a year ago.
This represents a 4% increase.

The number of interviews con-
ducted for electrical engineers was
nearly double over last year. This
year the 40 electrical engineers re-
ceived 618 interviews with recruit-
ers from 137 companies as com-
pared to the 317 interviews by 120
companies for the 44 graduates in
1958.
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CHECK YOUR PULSE, SIR?

“ScorcH” BRAND High Resolution Tapes

deliver a sharper pulse—with fewer dropouts!
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12345678901234567890123456789012345678
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78901234567890123456789012345678901234
567890123456
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901234567890
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34567890123456789012345678901234567890
12345678901234567890123456789012345678
901234567890
12345678901234567890123456789012345678
90123456789012345678901234567890123456
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78901234567890123456789012345678901234
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++. WHERE RESEARCH IS THE KEY TO TOMORROW “AA

In instrumentation, as in life, it’s often the pulse-
count that counts. So what if your recording im-
pulses are as square as a bar-graph? If your tape
only records camel-backed humps, where are you?
Probably about due for a change—to “Scorcu”
BRAND High Resolution Tapes.

Your equipment is somewhat like the proverbial
sweater—no matter how advanced, you can only
get out of it what you put in. And that calls for
“ScoTcH” BRAND High Resolution Tapes—made to
deliver improved resolution as pulse density climbs
and effective frequencies soar upward to strato-
spheric heights.

Like so many other advances in tape technology,
this superior resolution is a product ot 3M research.
For one thing, “ScorcH” BRAND high potency
oxides give coatings a higher magnetic retentivity
—about a third more than standard. And since the
shorter wave lengths of high frequencies are re-
corded by the surface of the coating, a coating of
these potent oxides can be thinner and yet provide
equal flux line strength. Results? A flexible tape for
intimate tape-to-head contact, a cleaner, sharper
recorded pulse.

“ScoTcH” BRAND High Resolution Tapes offer
these potent coatings on your choice of two tough
polyester backings—158 for standard play, 159
for extra-play. And both are designed to line up
your square-waves as densely as a close-order drill,
so sharp and clean you’ll never miss a bit.

In taping high frequencies, the tested uniformity
and dropout-free performance of “SCOTCH” BRAND
Magnetic Tapes give the added bonus of reliability.
The greater the density of information, the more
critical the need for defect-free tapes, and here’s
where experienced “ScoTcH” BRAND Tape tech-
nology really tells.

Whatever your application—data acquisition, re-
duction or control programming—~“SCOTCH” BRAND
Instrumentation Tapes supply the reliability you
need today and continue to anticipate tomorrow’s
needs with newer, more sensitive tapes.

In addition to “ScoTcH” BRAND High Resolution
Tapes 158 and 159, check the others for your appli-
cation. “ScoTcH” BRAND High Output Tape 128
offers top output in low frequencies, evenin ambient
temperature extremes. “SCoTcH” BRAND Sandwich
Tapes 188 and 189 end rub-off, build-up, reduce
head wear to an absolute minimum, show little
wear after 50,000 passes. “ScOTCH” BRAND Instru-
mentation Tapes 108 and 109 remain the leaders
for top performance at low cost.

Where there’s no margin for error, there’s no
tape like “ScoTcH” BRAND Magnetic Tape for in-
strumentation. For details, write Magnetic Prod-
ucts Div., Dept. MBR-89, 3M Company, St. Paul
6, Minn. or mail the inquiry card. © 1959 3M Co.

"“SCOTCH" is a registered trademark of 3M Company, St. Paul 6, Minnesota.
Export: 99 Park Avenue, New York, N.Y. In Canada: London, Ontario.

SCOTCH BRAND MAGNETIC TAPE

FOR INSTRUMENTATION

(L
N
¥ 3
7
S
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SEE US IN BOOTHS 615-617
AT WESCON SHOW

Electronic Wire
for Every Application \

Service Rated—Quality Controlled
Every Electronic Wire you need
in easy-to-use packages.

Aircraft and Auto Radio Wire  Magnet Wire

Antenna Rotor Cables Microphone Cables
Broadcast Audio Cables Mil-Spec Hook-Up Wires
Bus Bar Wire RG/U Cables
Community TV Cables Shielded Power Cables
Cords Shielding

Hi-Fi and Phono Cables Sound and PA Cables
Hook-Up Wires Strain Gauge Cables
Intercom Cables Transmission Line Cables

TV Camera Cables

i Ask Your Belden Jobber E |

One Wire Source for Everything
Electrical and Electronic

WIREMAKER FOR INDUSTRY
SINCE 1902
CHI

Magnet Wire ¢ Lead Wire « Power Supply Cords,
Cord Sets and Portable Cord ¢ Aircraft Wires
Electrical Household Cords ¢ Electronic Wires
Welding‘.CobIe + Automotive Wire and Cable
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NEW FROM PHILCO

HIGH FREQUENCY

NPN siicon..
DIFFUSED-BASE
TRANSISTORS®

L —

Typical Switching .
Times
Typical Power (Saturated
Type Number hte Gain Test Circuits)
' tr 35 musec
2N1199 |12-60(DC) ts 10 musec
PULSE RATE 28 i
2N1267 6-18
switches  EEIEElEe
2N1269 28-90 )
2N1270 6-18
i | wae ({2 AMPLIFIERS
2N1272 28-90 ’

| Maximum V¢ep—20 V
Maximum temperature—150° C
Maximum dissipation—100 MW

2N1199

This high speed switch has exceptionally low saturation
voltage (typically 0.125 V), permitting practical design of
5 mc pulse circuits, using conventional saturated swicch-
ing configurations. 30 mc pulse rates are obtainable in
practical circuits using non-saturating techniques.

2N1267-68-69

The high gain characteristics of these units make possible
the design of high efficiency IF amplifier circuits for com-
munications equipment. These devices have unusually
low collector capacitance . . . typically 1.5 uuf . . . and
are available with restricted beta ranges to sxmpley
design problems.

PHILCO.

2N1270-71-72

The excellent high frequency response of these transistors
makes practical the design of high performance communi-
cations systems at frequencies up to 60 mc. They have the

same low collector capacitance and are available with
restricted beta ranges.

Immediately available for prototype design from

your Philco Industrial Semiconductor Distributor,

Write Dept. EI-859, Lansdale Tube Company,
Division of Philco Corporation, Lansdale, Pa.

*SADT . . . Trademark Philco Corp. for Surface Alloy Diffused-base Transistor,

LANSDALE TUBE COMPANY DIVISION

LANSDALE PENNSYLVANIA




Facts and Figures Round-up
August, 1959

ELECTRONIC
INDUSTRIES
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GOVERNMENT ELECTRONIC

CONTRACT AWARDS

This list classifies and gives the value of electronic
equipment selected from contracts owarded by

government ogencies in June 1959.

Amplifiers, a-f
Amplifiers
Amplifiers, servo
Analyzers, spectrum
Antennas
Batteries, dry
Batteries, water activated
Bridge, impedance
Cable assemblies
Cable, electronic
Cable, telephone
Capacitors
Computers
Computers, analog
Computers, digital
Connectors

Data loggers
Discriminators

Equipment, communications . ...

Equipment, monitoring
Filters, h-f
Filters, radio interference
Fuses
Generators, digital timing
Gyros
Handsets

Inverters

Measuring systems, electronic. ..

Meters, frequency
Microphones
Meodulators

Multimeters
Networks, pulse forming
Oscillators
Oscilloscopes

Oscillographs

Potentiometers
Power supplies
Radomes
Radar sets

i

Radiac sets . ................. 582,164 Switches, pressure ............. 358,109
Radio sets ................... 735,705 Switches, rotary .............. 90,346
Radiosonde .................. 934,815 Switches, thermostat . .......... 57,800
Reactors .......ooveeinieannnn 73,709 Switches, toggle .............. 76,319
Readers, tape . ............... 77,996 Systems, data display ......... 79,188
35560 Receivers, radio .............. 1,047,415 Systems, microwave ........... 10,107
540|877 Receiver/transmitters .......... 381,000 Systems, radar ............... 26,603
88I|63 Recorders/reproducers . ....... 438,229 Systems, telemetry ............ 81,760
50'276 Reflectors, parabolic .......... 31,365 Systems, TV .................. 33,215
859,844 Regulators, audio level ........ 38,267 Tape, magnetic .............. 32,728
3424'|0| Relay assemblies ............. 356,820 Terminals, telephone .......... 570,285
'976.958 Relays, solenoid .............. 25,980 Test sets, radar .............. 304,873
16 423 Resistors . .................... 640,904 Thermostats . ................. 292,538
57‘063 Semiconductors . .............. 59,000 Transformers ... ... 246,605
60'|77 Servo motors . ...............- 445,649 Transistors ... . ...t 77,784
|05'387 Signal generators ............. 372,252 Transmitters . ... . ... ... ... ... 323,730
249'889 Solenoids .................... 54,376 Tubes, electron ............... 6,822,730
156632 Standards, frequency ... .. . 50,000 Tubes, klystron ................ 59,060
g Stroboscopes . ................ 44,200 Tubes, magnetron ............. 1,229,351
60,785 Switchboard equipment ........ 318,951 Tubes, thyratron .............. 58,650
46314 Syitches ... 480,322  Tuners rf ... oo 120,214
234,953
83,869
30,785
139.835 AVERAGE MONTHLY EARNINGS OF COLLEGE MEN EMPLOYED 5
53,920 YEARS AGO (Class of 1953) and 10 YEARS AGO (Class of 1948)
30,000 $500 $601 $701  $801 $901 Number
100,242 Under to to to to to Over Companies Average
315,000 $500 $600 $700 $800 $900 $10C0 $1000 Reporting  Salary*
48,450 ENGINEERING
239,865 Class of 1953 — 26 46 13 - — 85 $641
31,116 Class of 1948 3 17 25 24 5 1 75 778
e ACCOUNTING
|82',228 Class of 1953 7 25 13 3 - — -— 48 577
305210 Class of 1948 — 6 12 1 6 5 3 43 783
39,398 SQALES
46,634 Class of 1953 13 19 6 2 45 637
63,690 Class of 1948 - 3 4 12 10 3 7 39 866
27
3;:273 GENERAL
432,050 BUSINESS
27,554 Class of 1953 7 35 14 5 1 — 62 583
198,621 Class of 1948  — 7 15 7 n 7 6 53 788
37,511 *The overage salaries shown above are averages by companies.
19,223,978 —13th Annual Report by Frank S. Endicott, Northwestern University.

ELECTRONIC INDUSTRY IN THE 11 WESTERN STATES

Metropolitan Areas

SanDiego... ... ... ..... .. ...

Phoenix-Tucson
Portland-Seattle
Los Angeles-Orange
San Francisco-Peninsula

Denver and other areas Colorado. .. ..

Balance 11 Western States
Total 11 Western States. . ...

Total U.S. A................ ...
It Western States as percentage U.S. Electronics Industry:

(1)Does not include broodcast and service revenue.

ELECTRONIC INDUSTRIES

August 1959

Number Square Feet

Electronic Plant
Firms Facilities

28 300,000

15 245,000

30 298,000

450 14,550,000

129 6,356,000

14 165,000

69 500,000

..... 735 22,414,000
4100 n.a.

Employment

3,500
4,000
4,500
82,000
27,000
2,100
11,000
134,100
700,000

Sales Payroll
(000) (000) Technical
Omitted Omitted Employment
45,000 16,500 n.a.
52,000 22,500 n.a.
50,000 22,000 n.a.
1,125,000 457,000 n.a.
380,000 145,000 8,600
27,000 9,450 n.a.
110,000 53,000 n.a.
1,789,000 725,450 n.a.
7,800,0001 n.a. 127,000

17.8% of electronic firms; 19% of employment; 23% of sales.

_Western Electronic Manufacturers Association
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Electronic Industries’ N@ws Briefs

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

SPERRY GYROSCOPE CO., Great Neck,
N. Y., has received contracts totaling $47
million for development and production of
high-powered air search radar systems. Con-
tract was awarded by the U. 8. Air Force.

GENERAL PRECISION LABORATORY
INC., Pleasantville, N. Y., has just won a
$1,844,000 Air Forece contract award. The new
contract covers additional procurement of com-
ponents for the AN/APN-81 Doppler Naviga-
tion System.

NOTHELFER WINDING LABORATORIES,
manufacturers of customs transformers, have
moved their plant and offices to Ewingville
Rd., Trenton, N. J.

FILTORS, INC., Port Washington, N. Y.,
has completed their new production reliability
center for their line of relays. The new test
center is adjacent to their main building.

ACF INDUSTRIES, INC., Avion Div., Para-
mus, N. J., has just received a U. S. Army
contract of $600,000 to produce radar beacons
for the SD-1 surveillance drone.

WESTINGHOUSE ELECTRIC CORP.
has announced the development of an air-
borne device, called a polarization switch,
that will filter out radar images of storms
and heavy clouds. This will permit all-
weather jet interceptor pilots to see their
targets more clearly under poor conditions.

RAYTHEON CO. has announced completion
of plans to construct a transistor plant which
will eventually employ more than 2000 per-
sons in Lewiston, Maine. The new plant will
contain 140,000 square feet of production
space. Construction will start early this fall
and will be completed by mid-1960.

PHILCO CORP. has broken ground for its
new multi-million dollar Transac computer
center which will be located near Willow
Grove, Pa. The new plant will contain over
200,000 square feet of floor space.

ALLEN B. DU MONT LABORATORIES,
INC., has received a contract from the U. 8.
Air Force for the manufacture of 3200 radar
indicator cathode-ray tubes.

INTERNATIONAL TELEPHONE & TELE-
GRAPH CORP. has been awarded a $2.3 mil-
lion contract to supply integrated power 5ys-
tems for the Air Force’s B-58. The contract
was awarded by Convair, a division of Gen-
eral Dynamics, manufacturer of the delta-
winged Hustler.

THE INDIANA STEEL PRODUCTS CO.
and GENERAL CERAMICS CORP. have an-
nounced an agreement on basic terms for a
merger. A special meeting of the stock-
holders will be held in late August for a vote
on the merger.

ACOUSTICA ASSOCIATES, INC., has
opened a new plant in Plainview, L. I. The
modern new building contains 50,000 square
feet of floor spage and was specially designed
for them.

HAVEG INDUSTRIES is consolidating all
of its wire and cable facilities in their wholly
owned subsidiary, American Super-Tempera-
ture Wires, Inc. This includes all of Haveg's
Wilmington, Delaware, wire and cable manu-
facturing, development and production facili-
ties.
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ROHN MFG. CO., Peoria, IlI., recently ac-
quired additional manufacturing facilities of
approximately 20,000 square feet. This addi-
tional space is in a building next to the main
plant at Bellevue near Peoria.

CHICAGO TELEPHONE SUPPLY CORP.,
Elkhart, Ind., has announced the formation of
a new subsidiary, CTS, Inc., and also the
opening of a new 10,000 square feet plant in
Berne, Ind. This is CTS' 5th plant, bringing
their total plant area to 436,000 sq. ft.

POTTER & BRUMFIELD, INC., presently
a subsidiary of American Machine & Foundry
Co., has become an AMF division. The com-
pany’s name will be changed to Potter &
Brumfield Div. of AMF Co.

VICTOREEN INSTRUMENT CO., now has
a new atomic radiation monitoring and alarm
system for U. S. Navy submarines under test
on a nuclear submarine prototype reactor. It
is designed to monitor general gamma ray
radiation levels in and around the reactor en-
gine,

P. R. MALLORY & CO., INC., has formed
a new division, Mallory Electronics Div., to
develop manufacture and sell electronic as-
semblies for military, missile, industrial and
commercial applications.

DOW CORNING CORP. has announced a
new price reduction for Silastic® LS-53, the
fuel and solvent resistant silicone rubber. The
new price will be $16.00 per Ib,

COLLINS RADIO CO. has received a new
contract for approximately $5 million. The
contract calls for an extension of the Strategic
Air Command’s global communications net-
work.

MOTOROLA INC. has opened a new 78,000
square feet Administration Office and En-
gineering Laboratory at their Military Elec-
tronics Center, 1450 N. Cicero Ave.

WEST

TEXAS INSTRUMENTS INCORPORATED
has set up an Avionies Flight Test Center in
newly-acquired facilities at Addison Airport in
extreme North Dallas.

B ELECTRONICS, BORG-WARNER
CORP. has received a substantial supple-
mental contract to the initial $500,000 contract
for GMD-1 transportable ground tracking and
data-recording equipment. The additional con-
tract was issued by the U. S. Army Signal
Corps.

MAGNETIC AMPLIFIERS, INC., has ob-
tained larger quarters for its West Coast Div.
The new plant contains 12,000 sq. ft. as com-
pared with their former 5,000 ft. Plant is
located in El Segundo, Calif.

SLIP RING CO. OF AMERICA has recent-
ly acquired a $180,000, 614 acre industrial site
at 13000 So. Avalon Blvd., Los Angeles. They
will soon start construction on a 100,000 sq.
ft. manufacturing plant at this site.

MAGNETIC RESEARCH CORP., Haw-
thorne, Calif., has received a contract from
Bendix Products Div., Mishawaka, Ind., for
the production of 28 v. 60 cps ground power
supplies for use on the Navy’s operational
surface-to-air Talos Missile.

ELECTRONIC INDUSTRIES -

HERMETIC-PACIFIC CORP., Rosemead,
Calif., has just completed expansion of their
plant facilities. They are subsidiaries of Her-
metic Seal Corp. of Newark, N. J.

ENGINEERED ELECTRONICS CO. are
starting construction of 23,000 square feet
production plant in Santa Ana, Calif.

LOCKHEED AIRCRAFT CORP. has an-
nounced selection of a site adjoining the city
of Newport Beach, Calif. to build adminis-
trative and scientific headquarters for the re-
cently established Lockheed Electronics and
Avionies Div. (LEAD). An agreement to pur-
chase the 200-acre tract is subject to approval
of satisfactory zoning and other conditions.

SYLVANIA ELECTRIC PRODUCTS, INC.
has announced plans for a 40,000 square feet
Special Tube Operations laboratory in Moun-
tain View, Calif.

COMPUTER EQUIPMENT CORP., Los An-
geles, Calif., has announced the receipt of a
contract for the development of an advanced
space/time velocity data recording system. The
prime contract was issued by the Air Research
& Development Command of the U. S. Air
Force.

CAL-TRONICS CORP., has received a $500,-
000 contract from Hughes Aircraft Com-
pany’s Semiconductor Div. to produce a group
of Automatic Production Diode Testers.

AEROJET-GENERAL CORP. has been
named a member of an 8-company team, led
by Airborne Instruments Lab. to design and
develop advanced airborne electronic equip-
ment. AIL recently received a $38.9 million
contract from the Air Force.

CONVAIR, Div. of General Dynamics Corp.,
has received a $2 million contract for design
and manufacture of a radar for a navigation-
bombing system from Autenetics, a Div. of
North American Aviation, Inc. The equipment
will be used in the Navy’s A3J carrier-based
attack bomber.

HALLAMORE ELECTRONICS CORP., a
div. of the Siegler Corp., has been awarded
a half million dollar contract for airborne
computers and associated test equipment for
the Vega outer space rocket. Contract was
awarded by the Jet Propulsion Laboratory of
the California Institute of Technology.

ROBERTSHAW-FULTON CONTROLS CO.
has been awarded follow-on contracts totaling
$963,338 for stability augmentation amplifiers
and spares by Convair Div. of General Dy-
namics Corp.

THE DEUTSCH CO. will open their new
air-conditioned electrical connector plant in
Banning, Calif. on September 4th. The 35,000
square feet plant will be used for completely
integrated production and engineering facility
of their electrical connectors.

THOMPSON RAMO WOOLDRIDGE INC.
has announced a $2 million expansion of its
Tapco Group West Coast operation. The air-
craft and missile components plant will be
located in Orange County, Calif.

RAYTHEON CO. has announced plans to
establish a wholly-integrated electronic war-
fare center in Santa Barbara, Calif., to be
known as the Santa Barbara Subdivision, the
center will tie together in a single geographic
location—engineering, production and market-
ing of the division’s widespread interests in
the countermeasures, counter-countermeasures
and infrared fields now at various places.
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MAGNET WIRE

...unsurpassed for hermetic and
other rigorous applications

Developed originally for hermetic applications and
accepted for such use because of its excellent resistance
to Freon refrigerants, LectALite magnet wire is prov-
ing to be of great interest in other electrical products.
As LectALite is 20° to 25°C higher in heat-aging
characteristics than Formvar and has excellent resist-
ance to cut-through under heat, it offers superior
performance in many other types of windings. ANY WIRE PROBLEMS? Write,

LectALite magnet wire is insulated with a smooth, stating your wire problems, or

standing magnet wire —BondALite ¢ DacALite ¢ IsALite o
LectALite « NyALite « SodALite ] Gy and s

b e e e o i - — —— — o —— —

uniform film of Lecton, an aqueous dispersion of an mail coupon for the complete
acrylic polymer. Applied by a dip and bake process, magnet wire catalog.
Lecton enamel gives a uniform rich mahogany color S -
to the finished wire. | AuTO-LITE GENERAL PRODUCTS GROUP e |
Outstanding properties of LectALite are: exceptional I :v'l"’d"":’ c:h",'e LTRLL I
resistance to Freon 12 and Freon 22, dielectric 1 oledo 1. Bhio I
strength, film adherence, thermoplastic flow, high | Please send new magnet wire catalog i
temperature rating, heat shock, heat aging, and mois- I I
ture resistance. LectALite’s physical, electrical, and | Name |
chemical properties equal or exceed those of Formvar. |
| Company |
LectALite is a member of the full Auto-Lite line of out- |
| Address |
|
I

AUTO-LITE

GENERAL PRODUCTS GROUP
WIRE AND CABLE DIVISION « TOLEDO 1, OHIO

Plants at Port Huron, Michigan, and Hazleton, Pennsyivania
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Handy & Harman

Has every form of silver for your electronics applications

Silver, in many forms and alloys, is a necessity in the elec-
tronics and electrical industries. To meet this need on a
high quality level, Handy & Harman manufactures powder,
flake, paint, paste, sheet, strip, wire, etc., for printed circuits,
wiring, resistors, condensers, thermistors, contacts, printed
terminal strips on glass, ceramics, plastic laminates, etc.

Another “At Your Service” Division of the Handy & Harman
Silver Supermarket is our Research and Engineering
Department. Always ready to help you with any problem
or project you may have involving silver for any application.

VISIT OUR BOOK DEPARTMENT

We have five Technical Bulletins giving engineering data
on the properties and forms of Handy & Harman Silver
Alloys. We would like you to have any or all of those that

22 Circle 54 on Inquiry Card

particularly interest ycu. Your request, by number, will re-
ceive prompt attention.

FineSilver ............................. Bulletin A-1
Silver-Copper Alloys ..................... Bulletin A-2
Silver-Magnesium-Nickel .......... ... .. .. Bulletin A-3
Silver Conductive Coatings ............... Bulletin A-4

Silver Powder and Flake ................ Bulletin A-5

Your No.1 Sourcs of Supply and Authority
on Precious Metal Alloys

N
HANDY & HARMAN

General Offices: 82 Fulton St., New York 38, N. Y.

i)

e

s
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MILITARY-COMMERCIAL

2N392 | 2N1011 | 2N1159

Vi, ntin: 50 60 | 80 80 | 8
Ic max. | 5 5 5 5 7
amp.
leo (Vec 2 volts) 5 65 65 | 65 | 65 | 65
Typical 25°C, ua.
HFE (3 amp.) - 60-150 | 30-75 | 30-75 -
HFE (5 amp.) - - - - 20-50
.. AC Power Gai _ 3 _
.06 Gmp) 37bB| -
Vol = ama) © a0 50 | 60 | 60 | 60
| P- typical typical min. min. volts min.
: Thermal Gradient .15 15 1.2 1.2 1.2°

See you at the WESCON Show, Booth No. 114

DELCO
RADIO

ELECTRONIC INDUSTRIES August 1959

Delco Radio rounds out its power
transistor line with this new 5-
ampere germanium PNP series.
Types 2N1168 and 2N392 are spe-
cially designed for low-distortion
linear applications, while 2N1159
and 2N1160 are outstanding in
reliable switching mode operations.

Type 2N1011 is designed to meet
MIL-T-19500/67 (Sig. C). It joins
2N665, MIL-T-19500/68 (Sig. C);
2N297A, MIL-T-19500/36 (Sig. C)
and JAN2N174, MIL-T-19500/-
13A to provide a selection for mili-
tary uses.

Write today for engineering data
on Delco Radio’s line of High
Power Transistors.

DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA

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

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

ITALY

New U. S.—Italian Firm

Northrop Corp. and Societa Edison of
Milan, an Italian electric power com-
pany, have formed a new Italian
communications engineering company
to be known as Edison-Page S.p.A.

Northrop, through its wholly-owned
subsidiary, Page Communications En-
gineers, Inc., has acquired 49% of
the stock of the new company. So-
cieta Edison owns 519%. The new
firm will begin operations immedi-
ately on the engineering and develop-
ment of Page communications net-
works and related electronic activities
for Europe and Africa.

DENMARK

Danes Buy 10 MEV
Accelerator from U. S.

High Voltage Engineering Corp., Bur-
lington, Mass., has sold a 10-million-
electron-volt, tandem Van de Graaf
accelerator to the Universitet Institut
for Teoretisk Fysik, Copenhagen,
Denmark.

The institute is directed by Prof.
Niels Bohr, internationally famed nu-
clear physicist. Support for research
equipment was received by the uni-
versity from foundations in Denmark
and the U. S. The equipment will be
used for fundamental investigation
of atomic nuclei under the direction
of Dr. T. Huus. A specific study will
be the nuclear energy levels in heavier
nuclei.

This is the third accelerator of this
design to be ordered from High Volt-
age Engineering by European re-
search centers. They have been ord-
ered by Physikalisches Institut der
Eidgenossischen Technischen Hoch-
schule, Zurich, and another European
university.

INDIA

Radio Officials Study
U. S. Operations

Four key officials of the All India
Radio system are now in the U. S.
for four months of observation of the
American telecommunications indus-
try. They are here under the Inter-
national Educational Exchange Pro-
gram of the U. S. Dept of State.

The visitors are: Mr. Dinesh Chan-
dra Bhattacharji, Director, Engineer-
ing Staff Training School; Mr. Din-
kar Vishwanath Phatak, Deputy Plan-
ning Officer, Planning and Develop-
ment Unit; Mr. Umesh Chandra
Sinha, Assistant Engineer; and Mr.
Ananthakrishna Venkateswaran, Dep-
uty Planning Officer, planning and
Development Unit.

The group will observe training
methods for U. S. radio and TV per-
sonel, the latest trends and tech-
niques, the installation of equipment,
the manufacture and use of sound re-
cording devices, and the design prac-
tices used in studios and auditoriums.

MIDDLE EAST

Communications Link for U. A. R.

A tropospheric scatter link is to be
established between the Egyptian and
Syrian regions of the United Arab
Republie, reports the Bureau of For-
eign Commerce, U. S. Dept. of Com-
merce. Probable sites will be at Sa-
roukhia in Syria, and Port Said in
Egypt. The sites are about 280 miles
apart.

Additional VHF links of about 19
miles between Saroukhia and Da-
mascus in Syria, and 31 miles between
Port Said and a site in Egypt are
being considered.

Tandem Van de
Graaff particle ac-
celerator, a 10-mil-
lion-electron volt re-
search tool built by
High Voltage Engin-
eering Corp., Mass,,
will be used in basic
nuclear research by
the Danes.

PUERTO RICO

Electronic Plants Listed

The 70 U. S. branch plants manufac-
turing electronic-electrical products
in Puerto Rico are listed in a new
directory of nearly 600 factories is-
sued by the Office of Puerto Rico’s
Economic Development Administra-
tion, Dept. PR, 666 Fifth Ave., New
York.

The plants, which ship $400 million
worth of production annually to the
Continental U. S., are listed by name
and address, product made, the date
of start of operations, and the name
of the executive in charge.

NATO Communications

Headquarters Land Forces Southeastern Europe
is linked to NATO’s Southern Europe hdqts
and to SHAPE in Paris with this transmitter-
receiver station near lzmir, Turkey.

WESTERN EUROPE
NATO Nations to Make Hawk

Five Western European allies—
France, Italy, Germany, Belgium, and
Holland—have signed an agreement
with the U. S. to mass-produce within
their own countries the Army-Ray-
theon Hawk missile, a key defensive
armament soon to become operational
with American troops.

The NATO nations will use their
own monies, manpower, and other
production facilities. They expect ‘o
produce more than $400 million of
Hawks. The five will pool their funds
to finance the program and have
formed a managing company, the
Societe Europeane de Teleguidage.
The U. S. will furnish some parts and
technical assistance to help the pro-
gram get underway.

Tracerlab Studies European
Instrumentation Market

S. S. Auchincloss, President of Tra-
cerlab Keleket, a U. S. nucleonic in-
strumentation firm, Waltham, Mass.,
says that the company’s engineers
have been investigating the capabili-
ties and facilities of various European
manufacturers, and that final arrange-
(Continued on page 30)



Now you can specify these popular submins for extra-
severe duty — in new Raytheon Reliability - Plus types

CK6021
CK6111
cCK6112

Twin Triodes

CK5639

Video & Power Amplifier

CK5902

Beam Power Pentode

Only Raytheon produces these improved-reliability button base subminia-
ture tubes — electrically identical to and directly interchangeable with
prototypes, and controlled throughout production to meet the following
tests above and beyond military specifications:

IMPROVED MECHANICAL STABILITY MAXIMUM RATING LIFE
15G sweep frequency vibration test to 2000 c.p.s.
10G sweep frequency fatigue test to 2000 c.p.s. CONTROLLED WARM-UP TI'ME
75G, 10 milli_second shock test — in addition REDUCED HEATER-CATHODE LEAK-
to usual 1 millisecond test. AGE AT HIGH HEATER VOLTAGES

IMPROVED PULSE OPERATION (CK6021WA, CK6111WA, CK6112WA)

Triode-connected pulse life test (CK6021WA,

CK6111WA) EACH TUBE MUST MEET RIGID
IMPROVED ELECTRICAL STABILITY QUALITY CONTROL STANDARDS

2 hour and 20 hour life tests to guarantee sta- e 0.4% AQL for major characteristics —

bility of characteristics. compared with prototypes’ 0.65%.
IMPROVED HIGH TEMPERATURE | e High sensitivity thyratron short test.
LIFE . . . .

X- t — 1 Rayth
Life-test end points now 1000 hours instead ¢ safézglialﬁ‘pec DI
of 500 hours.

Q@R |NDUSTRIAL TUBE DIVISION

55 CHAPEL STREET, NEWTON 58, MASSACHUSETTS

RELIABLE MINIATURE & SUBMINIATURE TUBES - GAS & VAPOR TUBES - CATHODE RAY TUBES - HARD-GLASS POWER TUBES

BOSTON: Blgelow 4-7500 . NEW YORK: PLaza 9-3900 . CHICAGO: NAtional 5-4000 . LOS ANGELES: NOrmandy 5-4221
BALTIMORE: SOuthfield 1-1237 . CLEVELAND: Winton 1-7716 . KANSAS CITY: PLaza 3-5330
GOVERNMENT SALES . . . BOSTON:Blgelow 4-7500 . . . WASHINGTON, D.C.: MEtropolitan 8-5205 . . . DAYTON: BAldwin 3-8128
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TV

"MOLECULAR ELECTRONICS"

Minute slice of silicon skown, used as a light sensing device for
telemetry, duplicates zll the functions of a miniaturized, transistorized
oscillator comprised of parts shown in foreground.

PROJECT MERCURY TEST

Arthur A, Collins, pres. of Collins Radio, and other Collins officials
examine a full scale antenna test mockup of a Project Mercury capusle
being used to check out the communications system which Collins is
supplying for the “man-in-space” attempt. Design work has been
completed, the antennas are now being tested.

Snapshots. ..
of the

Electronic
Industries

RADAR
JAMMING

Realistic simulation of
radar jamming signals
was demonstrated on
Sylvania’s Anti-
Counter measures
Trainer (ACTER) at
PGMIL show in
Wash., D. C.




IR DETECTOR

At the recent PGMIL show Avion Div. of
ACF Industries exhibited this CODES (Comi-
mutating Detection System) infra-red receiver
designed for detecting space satellites,

SPACE BOUND

Space pilot readies himself for a 19-G ride on the test

INTERROGATION
R ussian - speaking
Americans, to serve
as guides at U.S. ex-
hibit in Moscow, meet
the [BM RAMAC
which will answer
questions—in Russian
—about America.

U. S. Naval Material Center, Phila. Test ride will check the new
Mark IV “space suit” developed for the Navy by B. F. Goodrich.

tower at

RADIO
PATH
TESTING

On the Greenland ice
cap portable alumi-
num towers, with
parabolic discs, check
out proposed new
communications sys-
tem. Up-right Scaf-
folds made the
towers.

SAFETY VAN

At Patrick AFB, Cape
Canaveral this TV
van developed by
Hallamore Electronics
flashes a picture of
missile launching to
the Range Safety
Officer to check mis
sile’s attitude.

LONG RANGER
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C. W. Curtis of Hughes Aircraft demonstrates new “‘parametric
amplifier”” that doubles the effective range of air traffic radars.




Now 4 CHR High Temperature TEFLON Tapes

520°F during high tem- %, e
erature resistance ftest.

easy to apply in both electrical
and mechanical applications

The electrical uses of Temp-R-Tape include slot lining, inter-
layer and interphase insulation, harness bundling, wrapping
for microwave components, transformer coils, capacitors
and high voltage cables, etc.

As a low friction, non-stick facing, Temp-R-Tape applica-
tions range from facings for film guides in sensitive elec-
tronic instruments to the facing for heat sealing bars,
forming dies, chutes, guide rails, etc.

Chemical resistant facing applications include masking
tape in high temperature dipping operations.

All four of these pressure-sensitive Teflon tapes are avail-
able from stock in rolls and in sheet form. In addition to
Teflon tapes, CHR also makes a fiberglass tape with ther-
mal curing, pressure-sensitive silicone adhesive (Temp-R-
Tape GV) and silicone rubber coated fiberglass tape with
thermal curing, pressure-sensitive silicone adhesive (Temp-
R-Tape SGV).

FREE SAMPLES and folder — write, phone or use inquiry service.

fi
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Pressure-Sensitive TEFLON Tapes

o

— —100°F to 500°F applications
—Class H and Class C insulation
— Non-stick and low friction facing

— Chemical resistant facing

TEMP-R-TAPE T is a .006” pressure-sensitive
Teflon tape with —100°F to 400°F (—70°C to
200°C) temperature range. It has high dielec-
tric strength, low power factor, negligible mois-
ture absorption, high elongation, is non-corrosive
and non-contaminating. Meets Class H Temper-
ature requirements.

TEMP-R-TAPE TH is a .013” pressure-sensitive
Teflon tape with —100°F to 400°F temperature
range. It is similar to Temp-R-Tape T except
that it is made of .010” Teflon film to which
.003” silicone polymer adhesive has been added.
Often used where a single, thicker dielectric
barrier is desired or where a more rigid, abra-
sion resistant wrap is required.

TEMP-R-TAPE C is a .002" pressure-sensitive,
thermal curing Teflon tape with —100°F to
500°F temperature range. It is made with a cast
Teflon film which provides dielectric strength
(2750 v/m) higher than any other type of Teflon
film. When cured in place, it will operate at tem-
peratures up to 500°F and will withstand much
higher temperatures for short periods. Meets
Class H and Class C temperature requirements.

TEMP-R-TAPE TGV is a thermal curing, pressure-
sensitive Teflon impregnated fiberglass tape with
—100°F to 500°F temperature range. Although
it is used extensively for mechanical and elec-
trical applications, its dielectric strength is
lower than other Temp-R-Tapes.

CHR products include:

COHRIastic Aircraft Products — Airframe
and engine seals, firewall seals, coated fabrics
and ducts

COHRlastic Silicone Rubber Products —
Silicone rubber moldings and extrusions, sili-
cone rubber sheets, silicone sponge rubber

Temp-R-Tapes — Pressure sensitive, thermal
curing Teflon and silicone tapes

Allied Products — COHRIastic silicone
cements and conductive gasketing

Leader In Fabrication of Sillcone Rubber

CONNECTICUT HARD RUBBER COMPANY

Main Office: New Haven 9, Connecticut
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Printed Circuits:

for the newest techniques...and basic methods, too...

STABILENE® Film by K&E gives accurate dependable results

However you make your masters, you can
expect better, more uniform results if you
start with STABILENE Films. These strong,
clear, completely stable films are available
in a complete range of surfaces, for tradi-
tional preparation methods or the most
advanced technique now used.

The Scribing Method—newest and most ac-
curate — is fast and simple, too. The circuit
is penciled on the STABILENE surface, then
scribed in outline with double lines. Pads
are scribed in, and the master copy is
ready for transfer to a sensitized Peel-Coat
STABILENE, where the lines and pads are
simply stripped out.

The scribing method — an exclusive K&E
development — is 2 to'3 times faster than
taping. All but the most complicated cir-
cuits can be prepared one-to-one — elimi-
nating reductions. Scribe points retain

proper sizes, produce accurate lines of
constant thickness.

Cut ‘N’ Strip is another time-saving new
K&E technique. If you work one-to-one,
it’s just one step from master to board —
there’s no intermediate photography. A
rough pencil layout is made on the back
of StaBILENE Film, using an accurate grid
underlay. Then, the sheet is turned face-
up, pads are laid out with a modified K&E
Drop Bow Compass with blade, and cir-
cuit lines are cut with a circuit-path cutting
tool. The surface can now be easily pecled
off with a knife or tweezers.

One big advantage of Cut N’ Strip: you
can make a positive or a negative from the
same basic drawing, depending on which
surface you strip off. Corrections are easily
made, using K&E opaquing fluid. With it,
you can touch up or replace lines, then re-

cut and re-peel. STABILENE Film is actin-
ically opaque, cuts clean, yields sharp, ac-
curate lines.

Stabilene Films For Taping or Inking
Methods provide accurate, permanent di-
mensions. All have outstandingsize-holding
stability, plus the exclusive K&E “Engi-
neered Surface,” which accepts drawn lines
clearly and uniformly—without feathering
or blurring. STABILENE makes accurate tap-
ing easier, too—it lays down absolutely flat.

Only K&E offers a complete range of films
for printed circuit preparation . . . plus a
full line of scribers and special Cut "N’
Strip tools. All the basic techniques are
described in detail in 2 new K&E brochure
“Preparing Printed Circuits on STABILENE
Film”. For your copy, simply clip the cou-
pon below and mail it today.

_____ ————— —

KEUFFEL & ESSER CO. Dept. EI-8, Hoboken, N. J.

Send me your new brochure “Preparing Printed Citcuits on Stabilene Film.”
I am particularly interested in — O Scribing O Cut "N’ Strip O Inking O Taping

Name & Title: - =

Company & Address:
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Iran

The Telequipment S31 is a portable

scope with laboratory performance.
Calibration is unaffected by line
voltage variations 90-130V, 60-
1000 cps, and the built-in
calibrators give continued
assurance of accuracy. It has been
supplied to Bendix, GE, IBM, RCA,
Westinghouse and hundreds of
other companies. Its rock-rigid
sync, bandwidth and ease of
operation will give it a place in
YOUR lab—""the Scope most likely
to be grabbed".

Service & Parts? On both East &
West Coasts. 1 year guarantee.

NEW companion models of S31:

PORTABLE

[ERTRL
il

H
{

* DC to 6 Mc, —3db.
* Low Drift Amplifiers

* Built In Time &
Voltage Calibrators

* Automatic Sync
* Trigger Level Control
* Built in TV Sync Separators'

+ 18 Sweep Speeds, to 0.1
wsec/cm

* Rise Time .06 « sec
+ Sensitivity 100 mV/cm
* Weight 16 Ibs.

PRICE $345

S31R—rack-mounted, same specifications, Panel height 514"
D31—double-beam, dual gun CRT, twin amplifiers. Weight 22 Ibs.
D31R—rack mounted, same specifications, Panel height 734"

See them at WESCON, BOOTHS 2003-4
or call us for address of your local Scopes Representative

i By @
- wMGEEL LRGP B e ane
ol Ry e S P
el T e Tt 1
CEBEREE SNRRN B8 Py, T inNE
<BBue af P

ALBERGE 59
AETRer # -
TR RSP REER

PHONE ELmwood 6-6339 MONSEY, N. Y.
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ments with several of them are now
being formulated.

“A large share of future power
requirements will be filled by nuclear
power as Europe seeks to obtain price
stability and security not currently
offered by coal and Mid-East oil,” says
Mr. Auchincloss, “and the large in-
crease in power reactors will cause
a corresponding increased demand for
nucleonic instrumentation.”

Test Equipment for France

George Mettler (center), president of MB
Electronics, Inc., checks vibration test equip-
ment ordered by Sud Aviation Societe Na-
tionale de Constructions Aeronautiques Group
Technique de Cannes on the French Riviera.
M. Agliany (left), engineer Sud Aviation,
and ). Cartier of MB’s EuropeanTechnical
Service Office in Paris look on.

NATO Early Warning Radar

Marconi’s Wireless Telegraph Co.,
Eng., and Compagnie Generale de
Telegraphie Sans Fil, France, have a
$20,000,000 contract to provide and
install equipment in the NATO early
warning chain. The contract also
calls for training national personnel
and assistance in technical mainte-
nance after handover of the stations
in working order.

The two companies are planning to
award substantial sub-contracts to
Ttalian industry.

UNITED KINGDOM
U. S.—U. K. Joint Atomic Venture

An agreement has been signed be-
tween North American Aviation, Inc.,
through its Atomics International
Div., Canoga Park, Calif.,, and the
English Electric Co.,, Ltd., London,
England, providing for collaboration
between the two companies in the
field of organic liquid cooled reactor
systems.

Atomics International have done ex-
tensive research and development for
some years on this reactor, which
shows promise as a potential low-cost
system for smaller nuclear power
stations and for nuclear marine pro-
pulsion.
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BUV&N BROWNE ADVERTISING

-

MAIN PLANT — ELKHART, INDIANA o Manufacturers of
variable resist@rs, praciion wire f xed resistors, tube s:
switches and’ dther gpecial comsonents for radig, television,

commercial and military electrc nic equipment.

WEST COAST SUESIDIARY = Chicago Tele-
phone of California, Inc., 105 Pasadena Avenue,
South Pasadena, California « Manufacturers of
variable resistors, and associated switches, custom
moldings, transformers, foot switches, ignition coils
and solenoid coils.

vers,

.

MIDWEST SUBSIDIARY == CTS, Inc., Berne,
Indiana e Manufacturers of wirewound variable re-
sistors, buzz and balance rheostats and special elec-
tronic components.

CANADIAN SUESIDIARY =~ C.C.Meredith & Company,
Ltd.;} Streetsvilis, Jmiario, Canada e Manufacturers of
varfable resistors endlassociated switches, industrial regtiflers
(selemium, silicon,tube,regulated—mechanical and static ons
trof, non-regulate’ ¥ emafgency/normal motor generatotssets
digsel driven generatdra, 400 cycle motor generators, cgntro
panels, switchbcamds,andphoto-electric street lig hting coffrols

> PR £ F 7 gk =
SOUTHEASTERN SUBSIDIARY — CTS e
Asheviile, Inc.,-Milt Gap Road, Skyland, Nor:kL
Carolina » -Manufacturers of variable resistors and
associated switches.

YESTERDAY

Since 1896, CTS has had a reputation for product
#xcellence . . . becoming the world's largest
variable resistor manufacturer. Most radio & TV
sets throughout the world have dependable CTS
controls.

TODAY

Now...in 5 plants...with over 1600 highly skilled
technical personnel . . . in 436,000 sq. ft. plant
area...CTS expands and diversifies . . . adding
many other products . . . manufactured to these
same high reliability standards.

FOR YOUR TOMORROW

CTS research and development with its estab-
lished reputation will continue to anticipate your
needsx

NEW NATION-WIDE SALES ORGANIZATION

It's easy to get the CTS product'you desire. There's a CTS plant, office or representative near you.

PACIFIC AREA

LOS ANGELES BRANCH

OFFICE

Chicago Telephone of
California, Inc.

105 Pasadena Avenue

So. Pasadena, California

LOS ANGELES OFFICE

International Resistance Co.

1136 N. La Brea Blvd.

Hollywood, California

SAN FRANCISCO,

Logan & Stone Company

1485 Bayshore Boulevard

PORTLAND 9, OREGON

Richard Legg Company

1633 N.W. 213,;Ayenue

Founded

CHICAGO TELEPHONE SUPPLY

Corfrcralion

ELKHART = INDIANA

EASTERN AREA

MOUNTAIN AREA
DENVER 9, COLORADO
Electronic Components Sales, ine.
645 So. Broadway

SCOTTSDALE,; SiRITONA
Carl Hower
369 N. Craftsman's Court

MIDWESTERN AREA

CHICAGO OFFICE
International Resistance Co.
5243 W. Diversey Avenue
Chicago 39, lllinois

MINNEAPOLIS 16,
MINNESOTA
Robert W. Marsha!l

NEW JERSEY BRANCH OFFICE
Chicago Telephone Supply Corp.
5 Haddon Avenue

Haddonfield, New Jersey
NORTH CAROLINA BRANCH
OFFICE

CTS of Asheville, Inc.

Mills Gap Road

Skyland, No. Carolina

NEW YORK CITY CFFICE
International Resistance Co.

“%65 Broadway—Rouomn 2024

New York City 6, New York

PHILADELPHIA OFFICE
International Resistance Co.
401 North Broad Street

Philadelphia 8, Pennsylvania

SYRACUSE OFFICE
International Resistance Co.
112 Montgomery Street
Syracuse, New York

LEXINGTON 73,
MASSACHUSETTS
Ri¢hard Purinton, Inc.
11 Muzzey Street

PITTSBURGH 34,
PENNSYLVANIA
Tanner & Covert

300 Mt. Lebanon Blvd.

CLEVELAND 7, OHIO
Baehr, Greenleaf & Assoc.
14700 Detroit Avenue

NORTH MIAMI BEACH 62,

FLORIDA
Benz Sales Company
P.0O.Box 178

6106 Excelsiof Boulevard

INDIANAPOLIS 20, INDIANA
Macnabb, Schroeder & Loomis
820 East 64th Street, P.O. Box 5971

KANSAS CITY, MISSOURI
E. B. Schwerin
4210 Main Street

DALLAS 35, TEXAS
John A. Green Company
7118 Envoy Court



TOP LEVELTALI

relayed on teleprinted tape

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

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

KLEINSCHMIDT

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

DIVISION OF SMITH-CORONA MARCHANT INC., DEERFIELD, ILLINOIS
Pioneer in teleprinted communications systems and equipment since 1911
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Silicon Very High Voltage

Cartridge Rectifiers

¥ ACTUAL SIZE

Electrical Characteristics
at 25°C Ambient

Absolute Max. Rtgs.
H/W Res. Load at

75°C Ambient

Max. Forward Roverse
Peak Rectifiod BC Voit Drop Dec
£IA Length tnverse DC Output at Rated DC Current at
Type Inches Voltage Cusrent Current Rated PIV
Voits MA Voits MA
LITED) 1 e | 300 | 65 a0 025
IN1140 2% | 3600 - 025
INL141 e | 4800 05
Nz | om 4800 025
INIIA3 | 4% 6000 025
INI143A J[ [ 6000 025
CINILE | 6% 7200 o
INLI4S | 4% 7200 025
INI146 6% 3000 5
IN1147 _ 6% | 12000 B I 025
IN1148 6% 1000 | [ 025
INL14% 6% | 16000 - 05

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

CATHODE fo 30 pax.
. % =2 —

140 MAX

Physical Characteristics

HERMETICALLY SEALED—-Glass-to-metal fused and metal-tg-
metal welded seals.

TERMINALS—Tinned copper leads .020 inches diameter.
Lead length 1!} inch minimum.

MARKING—Wide color band indicates cathode end. (Wide
band indicates positive bias on Varicaps.) Type number
designated by color bands reading from cathode.

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

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

With the opening of the first unit of the newest and
most modern semiconductor manufacturing facility in
the world, Pacific Semiconductors, Inc., announces
exceptional technical staff opportunities in expanding
programs for advanced semiconductor devices.

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

PHYSICISYS . . . product research and development.

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

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

PSI now occupies the first unit of its new facility near Los
Angeles International Airport.

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

.- | Facific Semiconductors, Inc.

10451 West Jefferson Boulevard, Culver City, California
ORegon 8-9013, OShorne 9-4561 ¢ TWX: HAWTHORNE CAL 7414

EXPORT—Pacific Semiconductors, Inc., 431 Fifth Ave., New York 16, N.Y., U.S.A. CABLE: TELTECHNAL, NY

SALES OFFICES

JRK —2079 Wantagh Ave., Wantagh, L.l.,, N.Y.
¢ SUnset 1-7470 ¢ TWX: WANTAGH NY 2320
Boston—471 Washington St., Wellesley 81 « CEdar 5-0171
Philadelphia —320 Huntingdon Pike, Rockledge ¢ PIlgrim 2-8089
Madeira Beach, Fla. —P.O. Box 8215 + Phone 7-6126
Ottawa —227 Laurier Ave. West ¢« CE 2-8504

DISTRIBUTORS: BALTIMORE — Wholesale Radio Parts Company
* BOSTON —Cramer Electronics, Inc. * BUFFALO — Genesee
Radio & Parts Co. + MELBOURNE and ST. PETERSBURG —
Electronic Supply + NEW YORK — Peerless Radio Distributors
and Terminal Radio Corporation * PHILADELPHIA — Almo Radio
Company ¢ ROCHESTER — Rochester Radio Supply Company
* SYRACUSE — Syracuse Radio Supply Company + TORONTO
— Electro Sonic Supply Company, Ltd. ¢« WASHINGTON, D.C. —
Electronic Industrial Sales.

® 1959, PACIFIC SEMICONDUCTORS, INC.

» — 6957 W. North Avenue, Oak Park, lllinois e
Village 8-9750 ¢ TWX: OKP 1547
Dallas—954 Magellan Circle ¢ Rlverside 7-1258
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Standard Encapsulations

A variety of assemblies can be
furnished for matched pairs and
quads, ring modulators, full
wave and bridge rectifiers and
many other applications.
Numerous lead arrangements
are possible in these three basic
configurations. Up to four di-
odes or rectifiers can be encap-
sulated in the “S” or
packages. Up to 12 units can be
contained in the “R” package.
The number of units contained
determines its maximum length.

Leads .020” diameter, -
1”7 minimum length.

Spaced on .1” grid centers. 227

“S" Package

-

DIMENSIONS

‘R” Package

Length 375" 10 1.75
Width 25
Height 50
Diameter

Silicon

‘S”" Package

45
.39’
40"

“R" Package

“T" Package

% ACTUAL. SIZE

“T"" Package
50

375

/
General Purpose-Diodes

‘@\‘ ACTUAL SIZE

T
M aximum Inveres Current

Saturation Forwlrd |
—  En Voltage nt @
TYPE | @ 100 ua e I~
NUMBER @ u'c @ %°C
| Gty mA I @ 25°C
INGSE | 0 025@ 25
CINASEA | 30 100 05@ 25
*NA57 70 0 025@ 60
IN457A 00 025@ 60 |
*1N458 7 025 @ 125
_IN4SSA | 1 025 @ 125
*INAS9 025@ 175 |
1N459A 025 @175
TN46] 5 @ 25
1N4SLA | .s @ 25
TN462 5 60
IN462A HE
IN463 | 00 5 @115
_IN463A 200 5 @15 |
IN464 150 3 5 125 |
_INss4A | 150 [ 10 5 @125
*JAN Types
OTHER ABSOLUTE MAXIMUM RATINGS:

DC Operating
Voltage (48 @ volts)

|

® 150°C
5@ 2
5@ 25
5@ 60
5@ 60

S@ 128
5 8 125

S@ 175
5 % 175

30@ 25
25

30 (u) 60
60

+ -
30 @ 175

0@l
T30 @ 125

| Maximum Average
Recmlod Cnrrent

wc L@ 150°C

30 @ 125

Power Dissipation 0.5 Watts @ 25°C. Power Dissipation 0.25 Watts @ 150°C. %OSecond Surge Cur-

rent 1.5 Amperes 25°C. Storage and Operating Temperature Range

80°C to 2

Facific Semiconductors, Inc.

A SUBSIDIARY OF THOMPSON RAMO WOOLDRIDGE INC.

Silicon

High Conductance Diodes

ACTUAL SIZE

Forward i fnverse Current | Maximum Average
Voltage at Maximum DC Operating| Rectified Current
C @ 25°C Voltage (mA
volts) ua @ volts]

PSI or | Saturation

EIA
TYPE | @ 100 sa

NUMBER| @ 25°C T @ |
27} (volts) | 100mA | 200mA | 25°C o | 28 |

TNGgZ | 40| I [ 0@ -3 | 30 | 125

INBZA | 40 | 1.0 025 @ — 30v 15 200
INGB2B | 40 1.0 ~025@ — 30v 5 200
PS603 40 T 250@ — 30v_| 30 | 200
PSE04 | 40 025 @ — 30v 15 | 200
PS605 [ [ 025@ - 30v_| 5 | 20
INGB3 | 80 [ 250G —60v | 30 | 125
IN483A | 80 [ 025 @ 15 200
IN4838_ 80 | 3 1 025@ — 60v 5 200
PS609 80 10 | 250G —60v_| 30 | 200
PSE10 80 | 075 @ — s0v 15 | 2
PS6IT | 80 025 @ — 60 5 200
BLIT) 150 1 0@ —125v | 30 | 125 |
INSBSA | 150 | 10 | 05@ —125v | 15 200 70
INB4B | 150 0 025@ —125% | 5 200 70
PS615 150 | 250 @ —125v 30 200 100
PS616 150 [ 1 025@ —125v 15 | 200 100
PS6l7 | 150 025 @ —125v 5 200 100
TN485 200 250 @ —175v 30 | 1% 50
1N485A 200 1. 025 @ —175v 15 200 70
1IN485B 200 1 1 | 05 @ —175v 5 0|70

| 200 250 @ —175v 30 200 | 100
| ] 05 @ —175v_| 15 | 200 | 100
; | | 05 @ 15 5 | 20 100
INg8E | 250 250 @ —225v 50 125 50
INGGSA | 250 | L. 050 @ —225v | 25 200 70
TN436B 250 050 @ —225v 10 200 70
PS627 250 } 1. 250 @ —225v 50 | 200 100
PS628 250 | 0 050@ —225v | 25 | 200 100
PS629 | 250 0 050 @ —225v 0 | 200 100
TN487 330 . R EFE 300v 50 125 50
IN887TA | 330 10 300v | 25 200 70
PS632 330 [ ~300v_| 50 | 200 100
PSE33 | 330 ) K 300v %5 200 100
IN4BB | 420 380v 50 j 125 50
INdgSA | 420 | 10 | I /v | 25 | 20 70

PS636 40 | 1 ( 50v 50 200 160

PSE37 | 420 [ 100 @ —380v 25 200 100

1-

OTHER ABSOLUTE MAXIMUM RATINGS:

Maximum Power Dissipation 0.5 Watls @ 25°C. Maximum Power Dissipation 0.25 Watts @ 150°C.
aﬂu:mumsol Se%ond Surge Current 1.5 Ampeves @ 25°C. Storage and Operating Temperature
ange

®

» / »
Voltage-Variable Capacitor

© ACTUAL SIZE

Maximum
" Working

Varicap @ 4vDC Approx. Minimum | Typical Voltage
Type wuf Range —— MWV

| wuf* | 4avpe 4vDC Mwyv Voits D.C.

Capacitance Quality Factor (Q) @ 50 mc.

L
MODULATION, AFC AND OTHER APPLICATIONS

18 48
i8 43
18 43
18 43
18.7

157

146

151

154

135

14.0 25.8
13.0

110 20

HIGH VOLTAGE TYPES—TUNING AND OTHER APPLICATIONS

Ve | | - 30 | 45 225
VoI0E | 0 35 55 275
V-I2E ] ( 6.5 325
V-I5E -39.0 15 375
V-20E 187 Blﬁ
T V2TE -70.0 157 63.5
v-33E )-85 70 14.6 56.5
V3%E | 3 70 [ 151 55.8
VATE | 0-120. 154 538
V-56E | 200-145.0 0 135 418

*C range specified from 0.1 volts to maximum working voltage.

“VARICAP''is the registered trade-mark of silicori voltage-variable capacitors manufactured by
Pacific Semiconductoss, Inc




Silicon

stitio

Subminiature Rectifiers
‘@\‘ ACTUAL SIZE

MEDIUM POWER TYPES

j MAXIMUM RATINGS |  ELECTRICAL CHARAGTERISTH
EIA Peak | i | Mini T i T Ma, 59
TYPE | lav. l Avg. Rectified Saturation Reverse | Vo &
NUMBER | Voltage Current (mA)! Voitage Current { Dros lo
v T———— @10°C | @ PIV (uA) & gA
| | @ 25°C | @ 150°C _ @2 9
| = I - G2 .L.F -
TN6s5s | 225 | 400 | 150 275 02 15 - L
INGsE | 300 400 150 | 360 02 | 15 I Y
INE47 l 400 | 400 150 8 | 02 | 20 ¥4
ING4E | 500 | 400 150 600 02 20 |: 10
iNets | 600 | 400 150 | 720 P I Y N

400 MILLIAMPERE PSI TYPES

) _— ~ a0 mA @ 25°C 150 mA @ i50°C

] “MAXIMUM RATINGS ELECTRICAL
@ 100°C . __ CHARACTERISTICS
DC Forward | Maximuen
Peak ]’ Maximum Maximum Vnmfo Average
PSI Recurr. Average @ Specified Inverse
TYPE Inverse input Rectified Current Current?
NUMBER Voltage Voltage! Curr:nl' «u@ gc N @ 190°C
volts voits: mA voita @ mA) “a
_TYPE | - 1T @ woc - @%C | @10C
PS 405 50 35 150 15@500 | 500
PS40 | 100 1 70 — 150 T 15@ 5 N
Ps 415 150 dos ] 1% [ 15@s0 [ 500
~ PS40 200 (L 150 | 1565 500
PS 425 250 s 18 15 @ 500 500
TPS a3 300 [ a0 150 15@ 500 500
PS 435 350 150 1.5 @ 500 500
= | _ ; =
PS 440 400 [0 i 150 15 @ 500 500
PS450 | 500 30 15 | 15@500 500
PS 460 | 600 I 420 i 125 15@ 500 J[ 500

250 MILLIAMPERE PSI TYPES

250 mA @ 25°C 140 mA @ 100°C

PS 005 | 50 3] | i@l | 100
7S 010 100 70 [T 100 100
PS 015 150 105 | W " ieto [ 100
— Ps020 200 w0 ] @100 _ 100
PSOs | 250 | 75| L S ) 100
PS 030 30| 210 140 @ 100 100
PS 035 | 0 | us | W | i@l [ 100
PS 040 400 i 280 140 @100 | 160
PS 050 500 | 330 | 10 | @ 100 100
P 060 500 | 40 10 | 1@i00 | 100

t. Resistive or inductive load

2. Avesaged over one cycle for half wave resistive or choke input circuit with rectifier operating
2t tull rated current and maximum RMS input

torage and Operating Temperature Range —65°C to 200°C

500 MA TYPES IN MINIATURE PACKAGE ALSO AVAILABLE.

New Types! Silicon

HighVoltage Rectifiers

% ACTUAL SIZE

1 Average ! | |
| Peak Rectified MAX RMS| MAX DC Fwd | Dimensions
EiA Inverse Current Input Voltage Drop (inches)
TYPE | Voltage (mA) Voitage | @ 100 mA DC |——
NUMBER | (volts) | @ 25°C L_@Loo'c (voits) 25°C | L | Dia
- o - — - —
N30 | 1000 | 200 100 w0 | s | s | a3
TINT3L | 1500 [ 200 | 100 1050 | 5| 5| 918
IRI732 2000 | 200 10 00 | 3 10 [ 375
_1N1733 f 3000 | 150 [ I 12 Lo'f 375
INIT3A 5000 00 ] 50 3500 [ 0| 5
1N2382 4000 150 | 75 2800 18 5
182383 6000 100 50 4200 2 15 i
1N2384 800 | 70 | 3 5600 27 | 15 [ 5
TINZ3Es | 10000 70 ‘T 35 7000 ¥ [ 20 [ 5

Maximum DC Reverse Current @ Rated PIV 10sA @ 25°C, 1004A @ 100°C.
Maximum Surge Current (8msec): 2.5 Amps.
Continuous DC Voitage same as PIV.

Operating temperature range —55°C to 150°C.



Very High Frequency

Silicon Power Transistors

N-P-N Triple-diffused silicon mesa

VHF POWER AMPLIFIER TYPES

PT-518 TYPICAL 70 MC POWER GAIN 10 db WITH 75 mw
POWER OUTPUT; 4 db WITH 250 mw POWER OUTPUT.
Vep = 78V, Ic = 30 mA.

PT-519

TYPICAL 70 MC POWER GAIN 10 db WITH 250 mw

POWER OUTPUT; 4 db WITH 500 mw POWER OUTPUT.
Vep = 75V, g = 30 mA.

PT-520

TYPICAL 70 MC POWER GAIN 10 db WITH 500 mw

POWER OUTPUT; 4 db WITH 750 mw POWER OUTPUT.
Ves = 15V, Ic = 30 mA.

See Footnotes 1 and 2.

ABSOLUTE MAXIMUM RATINGS (25° = 3°C except as noted)

Collector-Base Voltage

Collector Current
Emitter- Base Voitage
Junctlon Temperature
Collector Dissipation

Veb 160 Vac Peak
VeB 120 vdc

Il 75 mAdc
Veg 4 vde

115 150°C

Pc

2.8 W @ 25°C case temp.
2.25 W @ 50°C case temp.
1.1 W @ 100°C case temp.

OTHER ELECTRICAL CHARACTERISTICS (25° = 3°C except as noted)

Symbol Characteristics Test Conditions Min. | Typical | Max. | Unit
Izpo |Emitter Cutoff Current |VEg = 2V, ic =0 100 | uA
leBo |Collector Cutoff Current | Vep = 10V, lE = 0 15| uA
Icgo [Coliector Cutoff Current { Veg = 100V, 1g = 0 10| mA
hy. | HF CuentGain | Veg — 50V, Ic = 0] 15 -
- i 30mA, f = 70mc.
fs. |LF Current Gain Vop = 50V, I = 13 T

_"_ 30mA, f = lke
Y HF Base Resistance Veg = 12V, 1p = 100 | ohm
| . -10mA, f = 150me.
Cob Output Capacitance? Veg = 50V, Igp =0 15| upf
B S = 140ke. L
re-re’ {Emitter Resistance IIE =1k—10mA, Ilc=0 7 .'- ohm
= lke |
Collector Series = —20mAlc= | | 15 | _Tﬁm'
Resistance 10mA, f = lke |
— S W S
Footnotes:

1. Case temperature 50°C maximum.

2. Neutralized common emitter power gain with
input and output conjugate matching.

3. Includes approximately 1.5upf header capacitance.

VHF POWER OSCILLATOR TYPES

PT-515 O0SCILLATOR POWER OUTPUT 250 mw MIN.@ 70 mc.
Veg = 80V, Ic = 30 mA.

PT-516

Ver = 90V, Ic = 30 mA.

PT-517

Vep = 100V, Ic = 30 mA.

See Footnotes 1 and 2.

OSCILLATOR POWER OUTPUT 500 mw MIN.@ 70 mc.

OSCILLATOR POWER OUTPUT 750 mw MIN.@ 70 mc.

ABSOLUTE MAXIMUM RATINGS (25° = 3°C except as noted)

Coliector-Base Voltage

Collector Current
Emitter-Base Voltage
Junction Temperature
Collector Dissipation

Veb 160 Vac Peak

Ver 120 vdc

lg 75 mAdc

VEB 3 vde

T, 150°C

Pc 2.8 W @ 25°C case temp.

2.25 W @ 50°C case temp.
1.1 W @ 100°C case temp.

OTHER ELECTRICAL CHARACTERISTICS (25° = 3°C except as noted)

Symbol Characteristics Test Conditions Typical | Max. [Unﬂ
tzBo | Emitter Cutoff Current | Vap = 1V, ¢ = 0 100 | uA
icBo | Collector Cutoff Current | Vep = 10V, 1g = 0 15 | #A
Icso | Collector Cutoff Current | Veg = 100V, tg = 0 10 {mA
e F—— = ———— ——
hye LF Current Gain Ves l:k 50V, l¢ = 3I0mA 6
= lke
1Y HF Base Resistance Veg =12V, |g = —10mA ohm
f = 150me.
Cop Output Capacitance® VeB = 50V, ig = 0 40 uuf
- f = 140ke. o
re+fs |Emitter Resistance g = —10mA, Ic =0 7 ohm
1 f = lke
r Collector Series lg = —20mA, Ic = 10mA | 15 ohm
Resistance f = lke
= 1 1 1 L
Footnotes:

1. Case temperature 50°C maximum.
2. Power output in parallel line oscillator.
3. Includes approximately 1.5 uuf header capacitance.

Note: The above transistors will soon be designated by EIA Type num-
bers. Watch for announcement.



Latest product

advances in
Micro-Miniaturization...
immediately available
from PSI

PSI microgiods

-

/" ACTUAL SIZE

S

Maximum Reverse Reverse Recovery
Wc:{e‘ I| Mcl:”F.:‘d Current (uA) I Characteristics

@ 1(00 ua

o R e A

| [ 10w | 2saom | 100k 1.0
[ 20| 500v) | 25(10v) | 100K
5 510v) | 25(10v) | 100K
510v) | 25(10v) 100K

10 | ORAM T sqon | 200

5(10v) "
10 saow | 2500 200K

DIMENSIONAL SPECIFICATIONS

_ 500 1065
MINT T Max [T,

o— l.“ —
0035 % 016 ——»_' 050 MAX
GOLD PLATED NICKEL ALUMINA - - COLOR STRIPE
RIBBON LEADS CERAMIC ‘ON CATHODE END

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

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

All types immediately available.

PSImicr Omodu]e

5 _._r_i ACTUAL SIZE
L

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

rotx T AR write your nearest PSI Sales

(NOTH A STRP & NOTCHES

™ | Office for detailed specifications,
j & z curves, reliability data, prices and
1 delivery schedules.

Y A=
e e

RIBBOP LEADS
o0 ‘semam on B1°

- PROTECTIVE
COATING







ADVANCED
SEMICONDUCTOR

PRODUCTS FROM

PACIFIC
SEMICONDUCTG#:S

uvconpou/ﬁm




PSI Hi-

Zener Diodes

—

500 mW Powg,r/Di'sféipation

LOW VOLTAGE GRO

PSI
Type Eleoct. { Resistance
Number Equiv. | E: Min. | E; Max, | ohms
v V)

Zoner Volugg | Maximum
@5 mA °C | Dynamic

PS646s | INASS | 20 32 60

ACTUAL SIZE

up

Maximum Inverse
Current

| k@ 25°C | b @ 100°C
uh) sA

100

®
‘ﬁ\‘ ACTUAL SIZE
. .| auality | | Minimum Maximum
varicar | c’%’i‘,};’é"e Factor wMag. | saturation Inverse
h orking ‘
Min. {@) Voltage Current
TYPE | somMe avoc | YoUeEe | e voo.anc | @ SOvDC
{ 50MC VOC) | (uADC)
210 | 10 50 80 | 90 [ 1o
1322 | 22 50 | 80 | 90 10
11347 | 47 50 80 | 90 1 10
CAPACITANCE CHANGE: From 2vOC to 80VDC, 4.0 to 1 Min
. | auarity Minimum | Maximum
Capacitance” | papigr Max. Saturation Inverse
VARICAP @ 4vDe ¢ Working
E Min. {Q} Voltage Current
TP SoMC | & avoC voltage | o 'y09,40C | @ 75VDC
(et 50MC voe) voc) (.ADC)
11510 10 | w0 [ o0 10 10
116-22 22 100 100 | 110 1.0
117-47 47 100 | 100 110 10

CAPACITANCE CHANGE: from 2VDC to 100VDC, 5.2 to 1 Min
*All capacitance values are +20 All values at 25°C

VARICAP" is the registered trade-mark of silicon voltage-variable capacitors
manufactured by Pacific Semiconductors, In:

An entirely new approach to the design of electronic
tuning, automatic frequency control, harmonic genera-
tion and numerous other circuits is made possible by
the introduction of these new silicon voltage-variable
capacitors. The Q specifications of 50 and 100 at 4VDC
at 50 mc. for the first time combine wide tuning range
and high Q.

All High Q Varicap types are available on good
delivery schedules.

Fast Recovery Silicon
Diffusion Computer/Diodes

\Q\‘ ACTUAL SIZE

| Maximum Reverse Reverse Recovery

Minimum Minimum Current (xa) Characteristics
Type Saturation. Forward | -
/ Number Voltage * Current T
@100k | @+ 1.0 voit Reverss | Maximum
(volts) mA)

25°C 100°C | Resistance | Recovery
| (ohms) Time (x8)

| |
MILITARY TYPES

tNeast | 200 0 [emase | sao | 0 03

—werr w1 Ty | 200w | 10K | 08
3 F I _20(50v) | 100(50v) |

INB&3* | 00 | 100 5 (75v) | 50 (75v) 200K
e 1

— — — 1 l

0.5

tMil-E-1/1171 (SigC) 3Mil-E-1/1138 (SigC) *Mil-E-1/1140 (SigC)

wm | w0 | 10 [ 1aewm [0 | ok [ os
W% | % 10 50y | 0w | 20K | 025
TINTSI 30 50 | 5(zov) | 3020y | 200K | 05
LI 100 | Sy | 0@ | 100K 05
CANT93 | 60 | 10 | 150w | 30(50v) | 200K 05
N3 | &0 — 10 [ 550w | 3050w | 2006 | 025
TN795 60 | 50 [ 550y | 30(0w | 200K 0
INT% 60 100 | 5(50v) | 30(50v | 100K | 05
TINT97 | 120 | 10 | 1(i00v) | 30(100v) | 700K | 05
IN7S8 | 120 | 10 | 5(100v) [ 30 (100v) | 200K 0.25
—INTSS |50 [ 5700w [30(100w [ 200K [ 05
N300 120 100 | 5(100v) | 30(100v) | T0OK | 05
TNE0Y 150 [ 10 [ 1(125 | 30(125) | 200K 05
CIN8DZ_ | 150 50 | 5(1%v) | 50(125v) | 2006 | 05
N8OS | 700 10 | 575y | 5075w | 2006 | 05
e | 200 | 50 10(175) | 50 (175v) | 200K | 05
— .. 5 | 50w | 2500 | 40K o
[ 50w [ 500000 | M0k 1 03
w0 | § 10 (200v) [ 100 (200v) 450K [X]
IN625 30 | 4@lsv | 1@ | 3020n | 400K Lusec
ING2S | 50 4@ 15 T(3w | 303w | #00K | Thsec
TNG2T 100 | 4@is | 15w | 3005 | 400K Thsec
INGZB | 150 | 4@ L5

28 K T(125v) | 30 A25v) 400K | 1msec
CIN68 | 20 | 4@15v | 1(175) | 30 (175 A00K | esec
*Maximum DC working inverse voitage is 85% of minimum saturation voltage.

OTHER SPECIFiCATIONS:
Peak Pulse Current, 1 usec, 1% duty cycle: 3.0 Amps,
Storage and Operating Temperature Range: —65°C to 200° C.

Please NOte.' All specifications and

information contained herein are current as of:

PS6466 1N466 | 30 39 55 100
1N467 7 45 45 100

INGGE | 43 54 35 100

[ 1Nagg | 52 64 | 20 5 100

PS6470 | IN4TO 62 g0 | 10 50

1. Measured at 10mA DC Zener current with 1mA RMS signal superposed

MEDIUM VOLTAGE GROUP

Zener Voltage | Maximum Inverse
PSI @ 200 sA @ 25°C Current

Type Elect —
Number Equiv. E: Min. E: Max. I @ 100°C
(v) )
PS6313 1N1313 75 1 5
Ps6314 | IN1314 9 12 5
PS6315 [ 1 14.5 5
PS6316 1N1316 18 5
PS6317 IN1317 17 21 5
PS6318 | INL1318 20 27 10

HIGH VOLTAGE GROUP

Zener Voitage Mau?mum Inverse
Pl @ 200 A @ 25°C Current
Type | Elect
Number Equiv. E; Min. E: Max. b @ 25°C 1 @ 100°C
v {v) uA) uh)
PS6319 1N1319 25 32 1 10
P56320 1N1320 39 1 10
PS56321 1N1321 37 45 1 1
PS6322 1N1322 43 54 1 10
56323 1N1323 52 64 10
PS634 | NI | 62 20 50
PS6325 IN1325 75 100 50
PS6326 IN1326 120 50
PS6327 1N1327 110 145

MAXIMUM Power Dissipation 500 mW @ 25°C
Operating Range —65°C to 200°C.

Now Also Available...

Zener Maximum Inverse
{Breakdown) Current
EIA Voitage @ 5 mA |
TYPES [ EzMin, | EzMax. | It @ 26°C [ 15 @ 100°C
(v W (wh) )

w2 | 20 | 32 | 75 | w0 |
INT03 30 ] 39 50 100 |
TIN04 |37 45 s 1m0
TINTOS |43 54 s 100 15
INT06 | 52 _ 64 5 100 — -15
IN707 62 80 5 50 —35

1. Measured at 10 mA DC Zener current with 1 mA RMS signal superposed.

At
inverse

Voitage
v

At
Inverse
Voitage

v

27

33

47

5

68

82

100

All of the above types can be supplied in £5% Tolerance. Add "A" suffix to

indicate units with + 5% Tolerance of center Zener Voltage Value.

...Just released

Zener 1N 708 thru 1N 725
Zener 1N 746 thru 1N 759




Industrial
Products

' Division . [

IN

CUSTOM
POWER
EQUIPMENT

The Industrial Products Division of ITT offers a complete facility
for custom airborne, ground, and ground-support power equip-
ment and systems. Backed by the research, development, manu-
facturing, and technical experience of the worldwide International
Telephone and Telegraph Corporation, we can package power
equipment with built-in reliability to your exact requirements.
Our complete engineering staff and environmental testing facili-
ties enable us to supply reliable, high-quality units and systems,
both quickly and at reasonable cost —

® DC Transformers ® Complete Systems ® Magnetic Amplifiers
® T/R units e High-voltage Supplies ® Transistor-regulated
e Partial Systems e Inverters Supplies

20-Amp Silicon T/R used Launcher power supply Static power unit for
on Chance-Vought F-8-U for Lockheed's F-104 this nation’s most
and Douglas A4D-2N. Starfighter. advanced jet bomber.

Typical ITT Power Units. More than 50 different models of ITT
power equipment are proving themselves in use every day.
THE LATEST IN STATIC POWER DESIGN

We have a complete line of fully qualified static power equipment,
from 20 to 200 amps, in silicon or selenium. No moving parts.
Long life — models up to 10,000 hours.

Let us know your requirements ... write, wire,.or phone.

Industrial Products Division
INTERNATIONAL TELEPHONE & TELEGRAPH CORFORATION
e 15191 Bledsoe St. ¢« San Fernando, Calif.
ITT provides power source far Convair’s
B-58 Hustler —a completely integrated REGIONAL OFFICES: NEW YORK (Lodi, N.J.), PRescott 3-1550; DALLAS, FLeetwood 1-4468

electrical power system. CHICAGO, LOng Beach 1-3936; LOS ANGELES (San Fernando), EMpire 7-6161

ELECTRONIC INDUSTRIES -+ August 1959 Circle 21 on Inquiry Card 41



united's SAFE-GUARD sggvmaé

31?01{"
SPECIAL SHIPMENTS

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

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

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

MOVING WITH CARE

c@efywém .

42 Circle 22 on Inquiry Card

ELECTRONIC INDUSTRIES -

Hughes Builds Maser
Clock for Satellite

The National Aeronautics and
Space Administration has awarded
a $200,000 contract to Hughes Air-
craft Company to build an atomic
clock with an accuracy of about one
second in a thousand years. The
clock, said to be the most accurate
instrument in the history of man,
will be designed around an ammonia
maser.

The clock will be placed in an
orbiting satellite to check the Ein-
steinian theory that time is in-
fluenced by both gravity and mo-
tion. Dr. Harold Lyons, inventor of
the first atomic clock, heads the
project.

The maser clock uses the vibra-
tions of ammonia molecules vibrat-
ing at about 24 billion times a sec-
ond to drive a frequency divider
which synchronizes a low frequency
clock, in this case a quartz crystal.
The ammonia molecules are formed
into a jet which travels down an
evacuated tube, and enters a metal

Dr. Harold Lyons, Hughes scientist, examines
tubular heart of ‘“ammonia maser” clock.
Clock will measure the geometric shape of
the earth.

cavity where they emit the radio
waves. Hughes is using a chemical
method of maintaining the vacuum
in the tube instead of the usual
mechanical and oil diffusion pumps.

Other features of the Hughes de-
sign are a frequency divider and
servo circuit of the phase-locked
type, a highly stable, double-reso-
nant cavity, temperature stabiliza-
tion, a precision cavity tuning
method, a unique source for gener-
ating the ammonia beam and a par-
ametric diode frequency multiply-
ing circuit. The phase-locked servo
can only be used with a maser and
is the most accurate type of divider
known. The double cavity system
reduces reaction of the maser out-
put system on the molecules and
eases the temperature control prob-
lem, while the cavity tuning method
likewise provides a reduction of
possible interactions.
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Raytheon Distributors offer you
broadest line of Submins

WHATEVER YOUR REQUIREMENTS — Ray-
theon offers 22 types of subminia-
ture transistors for use in comput-
ers, general purpose audio, IF and
RF for radio receivers and general
purpose RF circuits. This broad
Raytheon line now lets you select
subminiature transistors to meet
your exact requirements.

TOP PERFORMANCE AND RELIABILITY—
Every Raytheon trangistor fea-
tures rigid processing control that
insures reliability and stability of
electrical characteristics. This
rigid control lets you select any of
these types with complete confi-
dence in their performance.

FAST, EFFICIENT SERVICE — Raytheon In-
dustrial Electronic Distributors
offer these transistors and prod-
ucts to fill all your electronic needs
from complete local stocks. You get
faster, more efficient service and at
no penalty in price.

SINGLE SOURCE, ONE STOP BUYING —
Whatever your electronic needs,
your local Raytheon Industrial
Products Distributor offers you a
complete line of industrial tubes
including a new line of industrial
control tubes, electronic hardware
and now the broadest line of sub-
miniature transistors available.

by John Hickey,

About Industrial Distributors

Raytheon Industrial Products Manager

Every industrial distributor must have
you, the customer, in mind at all times.
To do this he must offer at all times,
the best of service—fast and efficient,
complete knowledge of your electronic
needs, full, one-stop coverage of all
your electronic requirements, and the
best in prices. Every Raytheon Indus- .
trial Distributor satisfies all these requirements. If you don’t
know your nearest Raytheon Industrial Electronies Distributor,
write me direct and I'll be glad to give him your name or have
him call you.

ELECTRONIC INDUSTRIES -+ August 1959

RAYTHEON COMPANY o

RAYTHEON

Baltimore, Md.

Wholesale Radio Parts Company
Birmingham, Ala.

Forbes Distributing Company
Boston, Mass.

DeMambro Radio Supply Company
Burbank, Cal.

Valley Electronic Supply Company
Chicago, 1ll,

Newark Electric Company
Cleveland, Ohio

Main Line Cleveland, Inc. )

Pioneer Electronic Supply Corporation
Dayton, Ohio

Srepco, Inc.
Denver, Colo.

Ward Terry & Company
Detroit, Mich.

Ferguson Electronic Supply Company
Inglewood, Cal.

Newark Electric Company
Kansas City, Mo.

Burstein-Applebee Company
Knoxville, Tenn.

Bondurant Bros. Company
Los Angeles, Cal.

Kierulff Electronics Corporation
Milwaukee, Wis.

Electronic Expeditors, Inc.
Mobile, Ala.

Forbes Electronic Distributors, Inc.
New York City

Arrow Electronics, Inc.

H. L. Dalis, Inc.

Milo Electronics Corporation
Oakland, Cal.

Elmar Electronics
Philadelphia, Pa.

Almo Radio Company
Phoenix, Ariz.

Radio Specialties & Appliance Corporation
Portland, Ore.

Lou Johnson Company
Tampa, Fla.

Thurow Distributors
Tulsa, Okla.

S & S Radio Supply
Washington, D. C.

Electronic Wholesalers, Inc.

This is a partial listing only. Names of other
Raytheon Industrial Distributors on request
from John Hickey, Raytheon Distributor Prod-
ucts Division, 55 Chapel St., Newton 58, Mass.

DISTRIBUTOR PRODUCTS DIVISION
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VOLTAGE SWITCHING CIRCUIT

0.01 . f 5=

tq t t te Veew Vier | View
5 musec | 7 musec | 7 musec |[7.5 musec] 15v | —0.6v 15v
0l uf
o)
30 m,uu’- ﬁ 2N705
rE———-— =
0 | |
' i
EGEG
sta § § 200 } %m" | OSCILLOSCOPE
21 : !
INPUT LY ——__ J
+p= L+ =
o il il
1.5 v 1.5 v

NON-SATURATING CURRENT MODE SWITCH

tdl

tdz

t

4 musee

3.6 musec

5.5 musec

104 m sec

INPUT

O—L_r
=16v

INPUT WAVE FORM

*& v breakdown diode

MONOSTABLE MULTIVIBRATOR

t, t Pulse length (dependson C, }
20 musec 40 musec 120 musec
+9v
15Kn
IN6S9 o
470 _I OUTPUT WAVEFORM
70 o 270 1 27Ke
= 24 v
7180, 565k
o
-0 PULSE
TL'.‘G%E.O ulsa ourpur | HENE™
2N705 2N705 I

Exact product uniformity and
reproducibility is another ben-
efit to you from Ti’'s diffused-
base production process. Max-
imum mechanical strength and
high heat transfer character-
istics are a direct result of
mounting the wafer directiy to

the header.

(] 'mw.|.|“~u-mllllﬂlll|ll|mm||mmm

FROM THE WORLD'S LARGEST SEMICONDUCTOR PLANT

For high-reliability switching

APPLICATION NOTES

Highest inherent reliability provided
by diffused-base ‘mesa’ process

Higher reliability because of lower operating
junction temperature from the industry’s highest
dissipation germanium ultra-high speed switcher.

Increased protection against surge voltages
provided by diffused junction (rugged emitter-
base junction) permits greater design freedom.

Maximum resistance to shock and vibration is
designed into all TI diffused-base products by
fusing the semiconductor wafer directly to the
header.

Now utilize the combination of maximum
reliability and ultra-high speed switching
furnished by TI2N705’s. Reliability is
determined largely by device operating
junction temperature. 2N705 300-mw dissipation at
25°C case temperature and operation to 100°C
junction temperature gives you three times greater
power handling capacity plus typical total switching
times of 25 mpusec!

Actual Size

TRUE SWITCHING SPEED

A transistor’s true switching speed in any circuit is
dependent on the amount of over-drive designed in
the circuit: Overdrive — Lhre

Tcs
Below is the speed-up of 2N705’s as a function of
overdrive characteristics.

TURN-ON TIME vs OVERDRIVE FACTOR

100 rm
. . .
75 \ : ~ - .
4
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... Tl ‘mesa’ transistors
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RELIABILITY INSURED BY RUGGED
DESIGN, TEST
5000-hours life test data! Check the curves on the
right for yourself and see how TI's 2N705 hre and
Icso proved-performance characteristics apply to
your high speed switching requirements. Also, for
absolute assurance of conformance to specifications,
all units are stabilized at 100°C for 100 hours and
then 100% production tested!

Rugged Emitter-Base Junction

For an added design safety factor, consider the
voltage surge tests shown above from which the
graphic data on this page was obtained. In a circuit
utilizing 2N705’s a voltage pulse was applied to the
emitter base diode in sufficient magnitude that it
resulted in breakdown of the emitter base diode,
causing flow of a 1, 5 and 10 ma current in each of
three separated device groups. This test was contin- ‘*
ued for 1000 hours and all test data indicated that
device characteristics Icso, hre, Ves, and Ves were
unaffected by this 1000 hour pulse test.

Like all other TI semiconductors, the new 2N705
series is guaranteed for one full year.

absolute maximum ratings at 25°C case temperature

{unless otherwise specified) ON705 9N710
Collector-Base Voltage . . . . —15v —15v
Emitter-Base Voltage . . . . —=235v — 20v
Collector-Emitter Voltage . . . —15v —15v
Storage Temperature Range . . . .—65t0+4100°C
Emitter Current . . . . . —50ma —50ma
Collector Current . . . . . —50ma —50ma
Collector Junction Temperature . . +100°C  + 100°C
Total Device Dissipation . . . 300 mw?® 300 mw*

* Derate at 4 mw,/°C. This is equivalent to a maximum power rating of 300 mw at a
case temperature of 25°C. The power rating in free air at 25°C is 150 mw.

INSTRUMENTS

INCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION
13500 N. CENTRAL EXPRESSWAY

POST OFFICE BOX 312 . DALLAS.TEXAS
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Evaluate the data on these pages for
your requirements and call your nearby
T1 sales office for complete price and
delivery information ... or contact your
authorized Tl distributor for off-the-
shelf overnight delivery!

Write on your company letterhead
describing your application for
specific details on T! products.
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HIGH VOLTAGE
OIL-INSULATED
TRANSFORMERS

From electrical power to electronic power is quite a switch!

Fact is that a high KVA electronic transformer needs to be a
bit more sophisticated than a comparable distribution trans-
former. The electronic unit usually needs to be more compact
...to weigh less...to perform reliably in specific environments
...1n short, to be designed for a specific electronic application.
It takes experience to meet these needs. Not many companies

have it. Electro does. We specialize in electronic transformers

from microwatt

WE BUILD

to megawatt...

including the big
ones for ground radar,
scatter communications,
missile ground support,
research and industrial
applications. Custom
engineered to meet

your requirements.

120 KV 2 A DC power supply installed at
Eitel-McCullough, Inc. for klystron testing

THE BIG ONES

SEE WESCON BOOTH 2514

Write to Personnel Manager

Opportunities for Experienced Transformer Engineers.

u ELECIT RO

high reliability transformers
ELECTRO ENGINEERING WORKS, 401 PREDA STREET, SAN LEANDRO, CALIFORNIA
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Heat From Components
Fires Vacuum Tubes

By confining the heat generated
by electronic components and using
it to operate vacuum tubes General
Electric engineers have come up
with a new miniatured construc-
tion that can reduce circuits to pen-
cil eraser size.

The miniature circuits are called
TIMMs, short for “thermionic in-
tegrated micro-modules.”

Enginering samples will be de-
veloped in a relatively short time
and production in quantity may be
possible after another year, de-
pending on the requirements of
particular applications which could
take advantage of the unique capa-
bilities of these new electronic
building blocks.

TIMMs differ chiefly from other
micro-modular concepts in that (1)
tiny heaterless electron tubes are
used instead of transistors, and
(2) auxiliary cooling is reduced or
eliminated and the heat losses gen-
erated within the equipment serve
a useful purpose of increasing the
over-all efficiency of operation and
contribute to the extended life and
reliability of the equipment.

Resistors built into the ceramic
modules consist of a resistive film
on the inside of evacuated and
sealed ceramic insulators. The lab-
oratory report indicates resistances
of 5,000 ohms per square are pos-
sible, and resistors made in this
fashon of from one to 500,000 ohms
have operated stably at 700°c. The
preliminary data presented showed
changes of less than 3 per cent in
resistance in an operating temper-
ature of 550 degrees centigrade,
and similar stability in operation
within a nuclear pile.

Built-in micro-miniature capaci-
tors, with synthetic mica as the di-
electric, have in operation shown
a change of less than 5% over a
temperature variation ranging
from zero to 700°C.

The heaterless electron tubes
built into the stacks have a self-
biasing characteristic — no grid
current flows until the grid is at
least two volts positive with re-
pect to the cathode — thus €limi-
nating the necessity for an external
bias battery or a cathode bias re-
sistor and capacitor.

A typical circuit module one-
third inch in diameter and 2.6
inches in length—no bigger than
a stubby pencil—can contain 10 di-
odes, 14 triodes, 14 resistors and
6 capacitors. This represents a cir-
cuit density of 250,000 components
per ft.3
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10 Mc EUUNTER

does everything without plug-ins

e COUNT -

MODEL 7370

ke COUNT =)

Frequency ratio measurements

Add this heterodyne unit (Model Or add this computing transfer

7570 Series) to measure frequen- oscillator (Model 7580) to get a

cies up to 1000Mc. counter display of frequencies up
to 15,000Mc.

Complete specifications on Models 7370, 7570 and 7580 will be sent on request.

B eC k M AN | Berkeley Division

2200 Wright Avenue, Richmond 3, Cdlifornia
=1 a division of Beckman Instruments, Inc.
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Experience—the added alloy in A-L Electrical Steels
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GAUSSES—STANDARD TEST FLUX DENSITIES

Greater permeability for

.014 and .006 Strip

Allegheny Ludlum’s AL-4750...and it’s guaranteed

promises more consistency, higher predict-
ability for magnetic cores

AL-4750 nickel-iron strip now has higher guaranteed per-
meability values than ever before. For example, at 40
induction gausses AL-4750 now has 57% higher perme-
ability than in the past, using the standard flux den-
sity test.

This greater permeability means better consistency and
predictability for magnetic core users . . . and allows
careful, high performance design.

This improvement in AL-4750 is the result of Allegheny
Ludlum’s continuing research on electrical alloys and

WSW 7491

nickel-bearing steels. Moly Permalloy has been similarly
improved in permeability. A-L constantly researches sili-
con steels, including A-L's well-known grain-oriented
silicon, Silectron, and other magnetic alloys.

Complete facilities for the fabrication and heat treat-
ment of laminations are available at Allegheny Ludlum.
And A-L’s technical know-how guarantees you close gage
tolerance, uniformity of gage throughout the coil and
minimum spread of gage across the coil-width.

If you have a problem on electrical steels, laminarions
or magnetic material, call A-L for prompt technical as-
sistance. Write for blue sheet EM-16 for complete data on
AL-4750. Allegheny Ludium Steel Corporation, Oliver
Building, Pittsburgh 22, Pa. Addyress Dept. 1 50

ALLEGHENY LUDLUM ®

STEELMAKERS TO THE ELECTRICAL INDUSTRY

Export distribution, Electrical Materials: ATIRCO INTERNATIONAL INC., NYC 17
Export distribution, Laminations: AD. AURIEMA, NYC 4

48 Circle 27 on Inquiry Card
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The "‘miracle’” of ultrasonic energy is based on
definite scientific and engineering principles that gov-
ern its application to your needs. The efficiency of
your ultrasonic equipment depends on its Quality.
Whether you use ultrasonic equipment for more thor-
ough cleaning of electronic components and intricate
instruments — or whether you control the level of fuel
by the highly accurate ultrasonic method —the vital
factor is Quality. The result you get from the equip-
ment you use is no better than its Quality.

Acoustica is the world's foremost producer of
quality ulirasonic equipment. Acoustica research and

Acoustica facilities are unequalled. Make the most of
the great advantages that the ultrasonic method offers
by always specifying Acoustical Write for information
concerning your ultrasonic needs in cleaners and
liquid level switches. Acoustica Associates, Inc., Fair-
child Court, Plainview, N.Y.+ 10402 Aviation Blvd.,
Los Angeles, Calif.

See us at our Wescon booth

Iy
acoustica

THE GREATEST NAME IN ULTRASONICS
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BALLANTINE

VOLTMETER

Model 300-D Price: $235.

gives you
utmost

Accuracy, §

Stability

BALLANTINE LABORATORIES.IN C.

Reliability

. plus
these
features

N
Afhoo )

Y1090 s

S

VOLTS Fugy sm

2 @

® Longlite ® High input impedance ® Wide voltage range
» Large easy to read meter with overlap ® High accuracy at
any point on the scale ® Light, compact, rugged

SPECIFICATIONS
VOLTAGE RANGE: 1 millivolt to 1000 volts rms, in & decade ranges {.01, .1, 1, 10,
100 and 1000 volts full scale).
FREQUENCY RANGE: 10 to 250,000 cps.

ACCURACY: 2% throughout voltage and frequency ranges and at all paints on the
meter scale.

INPUT IMPEDANCE: 2 megohms shunted by 15 uuf except 25 uuf on lowest range.
DECIBEL RANGE: —60 to 140 decibels referred to 1 volt.

STABILITY: less than % % change with power supply voltage variation from 105 to
125 volts,

SCALES: logarithmic voltage scale reading from 1 to 10 with 10% overlap at both
ends; avuxiliory lineor scale in decibels from O to 20.

AMPLIFIER CHARACTERISTICS: Maximum voltage gain of 60:DB; maximum output
10 volts; output impedance is 300 ohms. Frequency response flat within 1 DB from
10 to 250,000 ¢ps.

POWER SUPPLY: 115/230 volts, 50-420 cps, 35 watts approx.

q Werite for catalog for complete information.
‘D
~—

Boonton, New Jersey
Visit Booth #207 at Wescon Show
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BALLANTINE LABORATORIES, INC.

Tele-Tips

THE “RAD” is being recom-
mended as the national standard
unit for reporting radiation dose.
The rad represents 100 ergs of
energy absorbed per gram of ma-
terial. Unlike most other units of
measurement-—the roengen, for
example—the rad measurement is
independent of the kind of ioniz-
ing radiation, as well as of the
type of material being irradiated.

TAPE CLUB organized in Dallas
already has over 4,000 members
in 60 countries. They correspond
via tape recordings.

“ENGINEERS MAKE IT WORK”
is the theme of a new series of
ads by Engineers Joint Council
appearing in “Editor & Pub-
lisher.” The ads are designed to
create desirable understanding of
engineers and engineering by
printed media, radio and TV, pub-
lic officials, organizations and ad-
vertising agencies. The ads are
carrying titles such as: “Let’s Get
Clear On What Engineers Do”;
“Just Who’s Firing Those Mis-
siles” and “Say Engineer When
You Mean Engineer!”

SALES ENGINEERS trying to
defend their ‘‘swindle sheets”
have new ammunition. It’s now a
matter of record—the cost of the
average personal sales call is up
more than 599 over the past ten
yvears. In 1948 it was $14.02; by
1958 the cost had jumped to
$22.33.

NEW WEATHER INFORMA-
TION distribution system, based
on the old “telephone party line”
idea would be 20 times better
than the existing weather ser-
vices. As described to the recent
meeting of the AIEE, the system
would transmit data at rates of
1,000 wpm, with 1,000 stations
sending and as many as 5,000 sta-
tions receiving. There will be no
switching points. At the receiv-
ing station the end product will
be a printed page copy with pro-
vision for feeding data directly
into weather computing machines
without the need for human in-
tervention.
(Continued on page 54)
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are you silicon | wait-bait?

avoid unnecessary delays

GT DELIVERS SILICON TRANSIST[IRS IN 24 TO 48 HOURS!

No need to get hung up with delays or hooked by unkept
promises! GENERAL TRANSISTOR delivers sample
quantities of GT Silicon Transistors in 24 to 48 hours.
production quantities in 2 to 4 weeks!

These are not mere claims, but firm promises on which
you can base your design and production schedules.

Quality? Yes— plenty of weight here without waiting. @
General Transistor is today one of the largest

suppliers of highly dependable devices, delivering
quality in quantity.

For full information —and fast delivery —call your
local General Transistor representative, or
contact us directly. Write for Silicon Brochure S-100.

GENERAL TRANSISTOR CORPORATION

©1-27 138th Place, Jamaica 35, New York
Phone: Hickory 1-1000

A Few of the GT Alloyed Junction Silicon Transistors
Now Available

HIGH SPEED SWITCHING

MEDIUM SPEED SWITCHING

HIGH VOLTAGE

HIGH SPEED LINEAR AMPLIFIER
MEDIUM SPEED LINEAR AMPLIFIER

2N1219 2N1220 2N1221 2N1222 2M1223

Veso 30v 30v 30v 30v 40 v
Vceo 25v 25v 25v 25v 40 v
Veso 20v 20v 10v 10v 10v

lco .1pamax. .lpamax. .1pamax. .1pamax. .1 pa max.

hre 18 min. 9 min. _ —_— —_
fab(mc) 5 min. 2 min. 5 min. 2 min. 2 typ.
hte _— —_— 18 min. 9 min. 6 min.

FOR IMMEDIATE DELIVERY FROM STOCK. CONTACT YOUR NEAREST AUTHORIZED
GENERAL TRANSISTOR DISTRIBUTOR OR GENERAL TRANSISTOR DISTRIBUTING
CORP . 81.27 138TH PLACE, JAMAICA 35. NEW YORK FOR EXPORT: GENERAL
TRANSISTOR INTERNATIONAL CORP . $1-27 138TH PLACE. JAMAICA 35. NEW YORK.
PRECISION MAGNETIC RECORDING HEADS AVAILABLE FROM

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

SEE US AT WESCON BOOTHS 3421 and 3423

ELECTRONIC INDUSTRIES -+ August 1959
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Motorola 2N1166 and 2N1167 PNP germanium transistors offer  more
usable power output than any other transistor * low saturation resist-
ance (0.012 ohms-typical) for lower dissipation » high current gain
* welded hermetic seal « excellent Beta linearity.

These new high-power transistors can be used to reduce the size and
weight of transmitters without sacrificing power output, to extend the
life expectancy of DC-DC converters and for a wide number of other
high current switching and audio applications. Both units are avail-
able from stock. For engineering quantities contact your authorized
Motorola Semiconductor distributor.

MOTOROLA’S COMPLETE RANGE OF INDUSTRIAL POWER TRANSISTORS
gives you power for every purpose. Three separately designed series,
produced under individual specifications, enable you to select de-
vices best suited for your specific application.

. . Typical Electrical
POWER Maximum Ratings Characteristics
TRANSISTOR Type BVoko | BVess
Number volts volts hix @ Icamps
2N1167* | 100 | 75 | 25 | 25
2N1166 | 100 | 75 [ 25 25 |
IN1165* | 80 60 | 25 | 25
¢ 2N1764 | 8 | 60 | 25 25
zunsa:i{ 50 | 35 | 727577"7 25 |
0 100 Ve W62 | 50 | 35 | 25 | 25
T, = 90°C
2N630* | 100 [ 75 [ 18 | 10
2N629° | 80 | 60 18 | 10
2N628* | 60 | 45 | 18 10
2N627* [ 40 [ 30 [ 18 | 10
T0 100 VOLTS T, = 90°C
. [ 80_71 60 I
AMP 6 [ 80 | 60 | 3 [ 3
.10 80 VOLTS T, = 95°C

*Supplied in TO-3 pachage with solder terminals.

NDTE: all twelve of the above transistors have welded hermetic
seals and are designed to meet or exceed mechanical and en-
vironmental requirements of MIL-T-19500A.

WESCON FOR COMPLETE TECHNICA!. INFORMATION OEPENDABLE QUALTY -1 OuANTITY-
BOOTH regarding Motorola power transistors contact your
nearest Motorola Semiconductor regional office.
3615 -3617 - | MoToRroLA
GO 44, ILLINOIS HOLLYWOOD 28, CALIFORNIA j
Regional Rlngdigli;:?g'e:zadlzezsafd' culggoo west Flournoy Street 1741 Ivar Avenue ;§
. WHitney 5-7500 EStebrook 9-5200 HOllywood 2 0821
Offices: from New York Wi 86828 e
IN FOREIGN COUNTRIES WRITE: MD“TDRDL!AAINTER(NABTIWdNAL, S.A, N
Chicage, Tinges = B MOTOROLA, INC., 5005 E. McDOWELL, PHOENIX, ARIZONA
Circle 31 on Inquiry Card Circle 32 on Inquiry Card —>
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facilitate and simplify standardization. SRIC has used each tured above hangs in every progressive standards laboratory

by Visit Us at Wescon Booths 2104 & 2105
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high power capacitor
to do a difficult jobh?

JENNINGS VACUUM CAPACITORS

Jennings Vacuum Capacitors combine imaginative engineering with
the innate advantages of a vacuum dielectric to accomplish circuit
designs impossible to obtain with other capacitive devices.

An example of the creative engineering obtainable at Jennings
is our type UCSLPS variable vacuum capacitor. This capacitor
was designed for use in Remington Rand’s new UNIVAC 3200 Series
Automatic Antenna Coupler whose superior
performance is achieved through advanced circuit
design using the highest quality components.

Apparent requirements, in this application,
were for two capacitors and a shorting relay to
allow switching from a high voltage capacitor to
a low voltage capacitor, or switch both
capacitors out of the system-completely.
Space limitations, however, presented
an obstacle.The problem was solved by
designing one capacitor [with two sets of plates|
of different lengths which by sliding in and
out would meet the different voltage
and capacitance requirements. It has a test
voltage rating of 5 kv at 750 mmfd
increasing to 23.5 kv at 40 mmfd and 30 kv at 10 mmfd.[A switch ]
is incorporated inside the vacuum to short out the total capacity
under very high frequency operation. This also has the added
advantage of having a common starting point, or a pre-set point, for
the automatic tuning mechanism.

UUUUUUUUUWIUY

Jennings capacitors are obtainable either fixed or variable and
since there is no dielectric to puncture they are self
healing after moderate arc-over.

Catalog literature on over 300 types of vacuum capacitors,
switches, and relays is available for more detailed information.

Fennings
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RADIO MANUFACTURING CORPORATION
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Tele-Tips

(Continued from page 50)

LOS ANGELES TV station, out
to prove that commercials can be
fun, begins a weekly half-hour
show consisting of nothing but
commercials. There is no charge
to advertisers whose commercials
are used.

TEN YEARS from now one of
every five American workers will
be employed in offices.

TELEPHONE POLES and over-
head wires are on the way out.
The phone company now has spe-
cial wire that can be buried di-
rectly in the ground. Developed
by engineers of the Rural Electri-
fication Administration the new
wire has been installed in a 1,000
mi. stretch. Results have been
quite favorable.

RADAR EQUIPMENT was used
to make a survey of a 117-mi.
pipeline route for Pacific Light-
ing Gas Supply Co., Los Angeles.
The job was completed in three
days, at a cost saving of about
159% over other methods.

THE METRIC SYSTEM has many
supporters in top government
posts, and odds are that it is only
a matter of time before the U. S.
officially switches from the pres-
ent methods of measurement. One
of the chief supporters of the
move departed from “Washington
last month—Secy. of Commerce
Lewis Strauss. A look at the va-
rious branches of science indi-
cates the pressure being applied.
Electrical measurements are al-
ready unanimously applying the
MKS system, and the pharmaceu-
tical industries made the decision
just within the past few years to
adopt the metric system. The
move has been considered a num-
ber of times since the U. S. was
established, and each time the
problem comes up the switch-over
becomes more difficult. The feel-
ing is that either the move must
be made very soon or discarded
completely. Most of the senti-
ments are for making the switch
now.
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FAST-MOVING OBJECTS...
REQUIRE FAST _$URVE1LLANCE
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Remove the speed limitations of maghetic deflection

from radar read-out—extend bilities through AVAILABLE IN EVERY
ultra-fast Du Mont electrostgﬁﬁally deflected and NEEDED SIZE
focused radar tubes for actgl_.'!?ate, complete surveil-
lance of fast-moving orbital, guided or manned 107, 12", 16” (Shown above)
.objects. These new DuiMont radar tubes offer jump- Diameters
sweep capabilities ifiTarger screen sizes to meet all Also designed to your physical
modern radar -out requirements, including hi- and electrical requirements.
resolution ection uniformity and reduced deflec-

sing. SEE IT AT WESCON—

estigate Du Mont electrostatic radar tubes— Booths 421 & 423.

write for complete technical details...

...............

: n T . precision electronics is our business

............

ELECTRONIC TUBES/INDUSTRIAL TV/MILITARY ELECTRONIGS/MOBILE COMMUNICATIONS/SCIENTIFIC (NSTRUMENTS/AUTOMOTIVE TEST EQUIPMENT

Cloee. BRI hwV—

ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J., U. 5. A.
INTERNATIONAL DIVISION + 515 MADISON AVENUE, NEW YORK 22, N. Y. + CABLES: ALBEEDU, NEW YORK
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To Assure You Safe,

Trouble-Free Electrical Protection

every BUSS Fuse is electronically tested !

Before a BUSS or FUSETRON fuse
ever leaves the plant, it must meet
our high quality control standards.

Each fuse is tested in a sensitive
electronic device that automatically
rejects any fuse not correctly cali-
brated, properly constructed and right
in all physical dimensions.

Thus . . . by specifying BUSS and
FUSETRON fuses you have one more
way to help safeguard the reputation
of your equipment for service and
reliability.

BUSS fuses are made to protect - not to blow, needlessly.

Complete Line For
All Your Fuse Needs

Single-element fuses for
where quick-blowing is needed.

circuits

Single-element fuses for normal

circuit protection.

Dual-element, slow-blowing fuses
for circuits where harmless current
surges occur.

Indicating fuses where signals must
be given when fuses open.

BUSS fuses range in size from 1/500
amperes up — and there’s a companion
BUSS line of fuse clips, blocks and
holders.

BUSS makes a complete line of fuses for home, farm, commercial,
electronic, electrical, automotive and industrial use.

If You Have A Special
Protection Problem

The BUSS fuse research laboratory,
world’s largest, plus experience gained
by solving all types of electrical pro-
tection problems for over 44 years — is
on call to you at all times. BUSS fuse
experts will work with your engineers
to help you find the best, yet most
economical solution.

For more information,
write for BUSS bulletin SFB.

BUSSMANN MFG. DIVISION,
McGraw-Edison Co.
University at Jefferson, St. Louvis 7, Mo.

859

TRUSTWORTHY NAMES in Jobd
ELECTRICAL PROTECTION
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the right capacitor for the application...

~  your job...and Cenab’s

choose from AN VI N Qg NS
of Centralab

FEED-THRU
CAPACITORS

in a wide range of values, voltage ratings,
tolerances and physical sizes

Wherever you need a feed-thru capacitor, you can be sure that CENTRALAB can
meet your needs. The table below shows the many varieties that make up the
most ~complete line in the industry—and you get the added benefit of
CENTRALAR’S unequalled experience in the design and manufacture of ceramic
capacitors. Whether it’s for high frequency, filtering, bypass, or coupling, you’ll
find the unit you need in this group.

CENTRALAB Engineering Bulletins (FT Group) give you all the details. Write
for your copies today.

ACTUAL SKZE RATING
TYPE ILLUSTRATION { CAP. RANGE mmf VDCW vDCT APPLICATIONS

Bushing type

DA-717 10-4000 500 1000 High frequency

filtering, bypass, tc.
=+ 50 tolerance

Bushing type t in lower values
DA-720 E'ZC@D::’ 10-5000 500-1500 1000-3000

Step type

%

DA-728 10-1500 500 1000 Med. freq. use,
bypass, TV tuners, etc.
=+ 10% tolerance

Step type below 200 mmf.

DA-729 10-1500 500 1000

Ring type ) )
DA-740* [%] 10-1000 500 900-1300 Symmetrical design.
Inserts from eithar
end ... ideal for

Ring type automatic insertian
DA-741* 10-1000 500 900-1300
Eyelet type
DA-784 = 25-1000 500 1000
For high frequercy
Eyelet type filtering and
DA-785 D:i:%j;:ﬂ 25-1000 500 1000 bypass, where sze
is important
Eyelet type
DA-787 [%:E 251000 500 1000
Resistor-Capacitor
Resistor- —_— 470 gmv. in parallel.
Capacitor I§||I§I .3 to 1.0 meg. only 1000 » *+* 1500 VAC tes: when
type 732 e immersed in Sil cone

oil cooled with dry ice.

*patents pending Units marked t are % actual size

T

A Division of Globe-Union Inc.

938H E. KEEFE AVE. « MILWAUKEE 1, WIS.
, In Canada: 669 Bayview Ave., Toronto 17, Ont.

VARIABLE RESISTORS « ELECTRONIC SWITCHES « PACKAGED ELECTRONIC CIRCUITS o CERAMIC CAPACITORS « ENGINEERED CERAMICS
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INSTRUMENTS

FOR PRECISION CIRCUIT ANALYSIS

Proved in every type of serv-
ice, these quality instruments
are used by experts for FCC
tests
and supplied as original equip-
ment with many broadcast

“proof-of-performance”

station installations.

¢ Frequency Range: 30 to 30,000 cycles.

e Frequency Response. Better than
+1 db. 30 to 15,000 cycles with 500
ohm load.

|

i

|

| o Stability: Better than 1%,

| s Calibration: +3.0% of scale reading.
[ e Voltage Output: 10 volts into 500 ohm
l load.

|

|

e Distortion: Less than .29% at 5 volts
output.

MODEL 300 FREQUENCY METER

 Frequency Range: 0 to 30,000 cycles
in 6 ranges.
* Sensitivity: 0.25 volts minimum input.
¢ Wave Form: Operates on any wave
gortm lwnh peak ratios of less than
ol

¢ Calibration. When referenced against
60 cycle line frequency, all other
frequencies will fall within 5%.

MODEL 200 AUDIO OSCILLATOR

MODEL 404
LINEAR DETECTOR

RF detection and audio
bridging circuits.

40 db pad adjusts in 10 db
steps.

400 ke to 30 mc range with
20-30 volt RF carrier.

Flat frequency response
from 20 to 50,000 cycles.
Approx. 1 db insertion loss.
Impedance as bridging
transformer approx. 6,00
ohms; with single-ended
input, approx. 10,000 ochms.

. o

MODEL 400 DISTORTION METER

Frequency Range: Fundamentals from
30 to 15,000 cycles. Measures Hare
monics to 45,000 cycles.

Sensitivity: .3 volts minimum input
required “for noise and distortion
measurements.

Calibration: Distortion measurements
+ .5 db. Voltage measurements:
+ 5% of full scale at 1000 cycles.
¢ Residual Distortion: .05% —30~15,000
cycles.

¢ Residual Noise. .0259 or less.

L3

L3

MODEL 600 DIP METER

Monitoring jack & B+ OFF switch.
Shaped for use in hard-to-get-at
places. -
Sturdy, color coded, plug-in coils.

e Adjustable, 500 microamp meter.

L3

|
|
|
|
|
|
|
|
|
l
|
|
|
Covers 1,75 to 260 mc in 5 bands. |
|
|
|
|
|
|
~l

. ST S D s S T . ST S . e S e, b S

d!‘ipf%ﬁwﬁgﬁ%mme%.

Beaver Dam Road, Bristol, Penna.

Specialists in Designing and building equipment to operating specifications

B&W also design and manufaciure filters for: ANTENNAS s RADIO INTERFERENCEe RADIO RANGEe UHF and VHF

as well as many special types designed to performance specificati Av

ilable to ¢ ial or military standards.
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Books

Solid State Magnetic and
Dielectric Devices
Edited by Howard W. Katz.

John Wiley & Sons, Inc., 440 4th
York 16. 542 pages. Price $13.50.

Published 1959 by
Ave., New

The ferrite and titanates, the most
significant new solid state materials,
are currently being exploited for de-
vice application. However, since the
device is developed from these mate-
rials and extends over many isolated
fields, it has been difficult to find an
inclusive treatment of the theory and
application of them. The purpose of
this book is to compensate for the
absence of information in this area.
The authors present a complete ac-
count of the solid state devices and
components, with the exception of the
transistor.

High Altitude and Satellite Rockets,
a Symposium

Published 1959 by the Philosophical Library, Inc.,
15 E. 40 St., New York 16. 136 pages. Price
$15.00.

The proceedings of the first sym-
posium on high altitude and satellite
rockets to be held in Great Britain.
Convened jointly by the Royal Aero-
nautical Society, the British Inter-
planatory Society, and the College of
Aeronautics before the Russian and
American satellites were launched;
the symposium was held at Cran-
field from the 18th to the 20th of
July, 1957 and was attended by some
200 delegates from six countries.

The 12 papers in this proceedings,
by British and American authors,
are of interest to all those wishing to
learn something of the problems of
high altitude flight. A view of some
of the design problems and propul-
sion problems of high altitude rockets,
recovery after reentry, high tempera-
ture materials, instrumentation, tele-
metry and guidance and some of the
human problems of flight beyond the
atmospheres; one paper describes the
British skylark upper atmosphere
sounding rocket and another the
American Vanguard satellite launch-
ing vehicle.

Analysis of Straight-Line Data

By Forman S. Acton. Published 1953 by John Wiley
& Sons, Inc., 440 4th Ave., New York 16. 267

pages. Price  $9.00.

This book thoroughly covers one
important aspect of engineering sta-
tistics—the analysis of experimental
data that can be described in terms of
linear relationship. Emphasis is
placed on matching the method of
analysis to the type of information to

(Continued on page 62)
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switching transistors

PROVE MORE REL

CBS NPN Switching Transistors

ABLE

PNP

Some design engineers specify PNP switching
(ransistors because Lhey consider them inherently
more reliable. Actually NPN transistors can give
you superior reliability along with their well-
known higher speed. Life tests covering hundreds
of thousands of CBS NPN alloy-junction ger-
manium switching transistors proved this during
the past year. See graphs comparing these tran-
sistors with typical military-approved PNP tran-
sistors.

Comparative Life Tests
NPN vs. PNP Switching Transistors.

INITIAL

T
~ CBS N-PN

0 2 4 6 8 10
Togo N HA

500 HOURS

Minimum | Dissipation Typical
BVero @ 25°C Minimum fal

Type (Volts) | (Milliwatts) | hee @ I (M) (Megacycles) Application

2N306 20 50 16* 1 1 Audio Driver LYPICAL PP

2N312 15 75 25 10 2 Switching

2N356 20 100 20 100 3 Core Driver 6

2N357 20 100 20 200 6 Core Driver Tggo N pA

2N358 20 100 20 300 9 Core Driver 1000 HOURS

2N377 25 150 20 200 5 Core Driver

2N385 | 25 150 0 | 200 § Core Driver 55 wph

2N388 25 150 30 200 3 Core Driver |

2N438 30 100 20 50 1 Logic Circuit

2N438A 30 150 20 50 4 Logic Circuit =Y RN |

2N439 30 100 30 50 3 Logic Circuit TYPICAL P-N-P

2N439A 30 150 30 50 3 Logic Circuit

2N440 30 100 40 50 12 Logic Circuit

2N440A 30 150 40 50 12 Logic Circuit

2N444 15 100 10% 1 1 Switching

2N445 15 100 20* 1 3 Switching

2N446 15 100 30* 1 "3 Switching . .

2N447 15 100 50% 1 1 Switching The superiority of CBS NPN (ransistors is

2N556 25 100 15 10 1 Core Driver achieved by special processing: For exambole, ad-

2N558 15 100 20 10 3 Core Driver vanced surface chemistry techniques seal out

2N634 20 150 15 200 3 Switching moisture and contamination. Precise cor.trol of

2N635 2 150 25 200 12 Switching alloying produces high back voltages. Trorough

2N636 | 20 150 3 | 200 17 Switching bak il " The resall is -eliabl

2N1000| 40 150 25 | 100 9 Core Driver ake-oul slabilizes gain. the resull 1s “Chabie

2N1012 40 150 40 100 5 Core Driver NPN comp.uler.-lype swx.tchlng transistors 1catur-‘

hge (a.c. gain) ing fast switching . . . high voltage . .. low cutofl
current . . . and low saturalion resistance . . . in

Operating and storage temperature, T; = —65 to --85°C

A comprehensive line of these reliable CBS NPN
high-speed swilching transistors is available now
in production quantities. Check the table. Order

. or write for Bulletin E-353
. today.

types you need . .
giving complete data . .

CcBS ELECTRONICS, Semiconductor Operations
A Division of Columbia Broadcasting System, Inc.

August 1959

a welded JETEC TO -9 package

More reliable products through Advanced Engineering

Salcs Offices: Lowell, Mass., 900 Chelmsford St
32 Green St., MArket 3-5832
EStebrook 9-2100 =

semiconductors

Glenview 4-0446 < Newark, N.J.,
Melrose Park, lll., 1990 N. Marnheim Rd.,
Los Angeles, Calif., 2120 S. Garfieid Ave.. RAymond 3-9081
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MISSILE PROJECTS USE JERROLD 900A

the industry’s most versatile

SWEEP GENERATOR

Heips Martin Orlando develop guidance systems
for such missiles as the Army’s Lacrosse and the
Navy’s Bullpup. This one instrument covers all needs
from %2 MC to 1200 MCS, for IF's
telemetering and communications !

, radar, video,

o

. &
n’;,-uri o

B

Secep Ireqvercy eacrilst

@\* Oyt

<
;’;w'w

Specifications: In two ranges—0.5 MC to 400
MC and 275 MC to 1200 MC—with center at
any frequency from 500 KC to 1000 MC and
with sweep widths as broad as 400 MC and
as narrow as 100 KC. The RF output—is flat
within £0.6 db at full sweep width up to 800

MCS and £1.5 db from 800 MCS to 1200 MCs.  [MUMAHICEAES
When using sweep widths as narrow as 20

.25 volt RMS on VHF .5 voit RMS on UHF!

MCS flatness is approximately +0.15 db. *WIDE SWEEP WIDTHS!
$1260.00 VHF =100 KC to 400 MCS.
Write today for on the spot demonstration of Jerrold 900A! UHF —100 KC to 40% or more of C.F.

CORPORATION Flat to +.5 db on

widest sweep width!

HH[] ELECTRONICS gEidN.\ s

Industrial Products Division

Dept. TED 45, The Jerrold Building, Philadelphia 32, Pa.
Jerrold Electronics (Canada) Limited ¢ Export Representative: Rocke International, New York 16, N.Y.
Visit Jerrold Booths #3831-3833
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Bulletin: omis Ms..

Now you can freely design
these advanced push-putl
miniatures into your applica-
tion because the Deutsch DM

Series is built to meet this
new miniature connector Mil

Spec.

Loaded with special Deutsch-
developed features, these en-
vironmental miniatures have
been proved under the pun-
ishing conditions of more
than one hundred major elec-
tronic systems for military
and commercial use.

COMELTORS

*or exceed

e quick disconnect

e environmental

« unique ball-lock coupling
 moisture sealed

o vibration dampened

« continuous dielectric
separation without voids

« positive lock without
safety wiring

See us at WESCON, Booth 611613 « operation to 250°F.

For complete technical information, contact your Deutsch Representative
or write us for Data File A-8.

The Deutsch Company

7000 Avalon Boulevard « Los Angeles 3, California

© THE DEUTSCH COMPANY, 1959
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For your
CRITICAL or
HIGH-STABILITY
CIRCUITRY. ..

E RI E Custom-designed
Ceramicon’ Trimmers

You can have all the advantages of Erie Ceramicon
Trimmers custom-designed to fit the special re-
quirements of your circuits. Cost is reasonable . . .
chassis space conserved . . . assembly operations
reduced.

Erie Ceramicon Trimmers are famous for their
stability under severest operating conditions.
Optically-flat lapped surfaces of base and rotor
eliminate temperature-created air-space variations.
Capacity change per degree of rotation is practi-
cally constant, assuring smoothest adjustment.

For literature, samples, or a sales engineering
call at your convenience, contact your local Erie
Sales Representative, or write to:

ERIE ELECTRONICS DIVISION

ERIE RESISTOR CORPORATION
Erie, Pennsylvania

62 Circle 41 on Inquiry Card

Books

(Continued from page 58)

be extracted and the influence of the
assumed statistical model on the suec-
cess of the analysis. To make the
treatment practical, short-cut compu-
tational techniques (not usually found
in statistical text) are stressed, and
non-parametric and low-arithmetic
techniques are brought together in a
unified exposition.

Theory has been included whenever
helpful to encourage analytical think-
ing, and the philosphy underlying a
method also is frequently stressed to
prevent the reader from getting lost
in mere manipulative detail.

Analysis of Linear Systems

By David K. Cheng. Published 1959 by Addison-
Wesley Publishing Co., Inc., Reading, Mass.
431 pages. Price $8.50.

This book on analysis of linear sys-
tems is written at the undergraduate-
graduate level. It is designed for
students of electrical or mechanical
engineering, physics, or applied math-
ematics; the author suggests in the
preface how the book may be used
in courses for these various groups.
The aim of the book is to furnish a
thorough exposition of the two es-
sential steps involved in the analysis
of a physical system: the setting up
of a mathematical equation that de-
scribes the system in accordance with
physical laws, and the solution of
these equations subject to an appro-
priate initial or boundary conditions,
One of the primary purposes of the
book is to introduce the Laplace
transformed method of solving linear
differential and integro-differential
equations. In so doing, the author
discourages over-reliance on cables of
transforms, feeling instead that a
few fundamental transform pairs to-
gether with some important theorems
should be remembered. Furthermore,
although the complex Laplace inver-
sion integral is derived from the
Fourier integral, the book does not
attempt to invaluate the inverse Lap-
lace transformation by contour in-
tegration, nor does it include a chap-
ter on the theory of function of a
complex variable; the author feels
that a superficial knowledge of this
theory serves no useful purpose in a
book of this kind.

Electronic Circuit Theory, Devices,
Models and Circuits

By H. J. Zimmermann and S. J. Mason. Published
1959 by John Wiley & Sons, Inc., 440 4th Ave.,
New York 16. 564 pages. Price $10.75.

This volume deals primarily with

(Continued on page 64)

ELECTRONIC INDUSTRIES <+ August 1959



ELECTRONIC INDUSTRIES -

Engineered by Tinnerman...

of airflow quickly...and saves 25% in mounting cost!

Some users set the Muffin-Fan, made by Rotron
Manufacturing Company, to blow a cooling north-
to-south breeze through their electronic or elec-
trical equipment. Others want a south-to-north
breeze. Both are readily pleased . .. the ingenious
Tinnerman Speep CLrp that holds the fan in its
frame permits quick snap-out and snap-in to reverse
the direction of airflow.

Rotron is pleased, too . . . the specially-designed
Speep CLir assures positive, safe attachment of
fan to frame. Eliminates possible housing break-
age. Provides a unique sales advantage. AND cuts
259%, off the cost of the mounting.

This exclusive SPEED CLIP is one more example
of the way Tinnerman SPEED Nutr Engineering
Service takes a customer’s idea or problem at
the design stage and develops an efficient part to
meet the need. And usually with worth-while
reductions in parts cost.

August 1959

You, too, can use this service to gain all sorts
of product-design and cost-cutting benefits. Call
in your nearby Tinnerman sales representative to
discuss SPEED NUT Brand Fasteners in your prod-
uct or idea. He’s listed in most “Yellow Pages”
directories under “Fasteners.” Or write to:

TINNERMAN PRODUCTS, I NC.
Dept.12 + P.O.Box 6688 +« Cleveland 1, Ohio

|
- TINNERMAN

Speed, Muly*

FASTEST THING IN FASTENINGS®

Circle 42 on Inquiry Card

SPEED CLIP°lets MUFFIN-FAN® user change direction

CANADA: Dominion Fasteners Ltd., Kamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd., Treforest, Wales. FRANCE: Simmonds S.A., 3 rue Salomon de Rathschild, Suresnes (Seine). GERMANY: Mecano-Bundy GmbH. Heidelberg.
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SHIELDED
CABLES

These low capacity cables are especially de-
signed for use as leads between amplifiers,
speakers and record changers of Stereo Hi-Fl
units. Standard Two Conductor and Single
Conductor cables are available and, where
required, modifications of these cables can be
developed to satisfy specific requirements,

LOW CAPACITY RECORD CHANGER TO AMPLIFIER EXTENSION CABLE

Two Stranded Conductors with clear polyethylene insulation
extruded in parallel with a spiral wrapped tinned copper
shield and a black extruded plastic jacket. Two styles avail-
able, with .030"” wall insulation, 24 uuf per foot shield to
conductor capacity and .017* wall insulation, 39 uuf per
foot shield to conductor capacity.

LOW CAPACITY HI-FI AMPLIFIER INTERNAL SIGNAL CABLE

Two Solid Conductors in parallel with red and clear poly-
ethylene insulation and spiral wrapped tinned copper shield
with black extruded plastic jacket with 24 uuf per foot
shield to conductor capacity.

STEREO RECORD CHANGER TO SPEAKER CO-AXIAL

For complete SINGLE CONDUCTOR LOW CAPACITY CABLE
ifications for th
spect ':':::h:: ¢ Single Stranded Copper Conductors with polyethylene insu-
Lenz Wires and Cables lation, tinned copper full coverage shield and black or gray
write today for plastic insulation. Three styles available with shield to con-

the new Lenz Catalog. ductor capacities of 28, 31 and 33 uuf per foot respectively.

o“ .~“~ o"‘ ~‘~s "" .~“s
P o, Pid S »* S
g Ve
7 WIRES >« and *3” CABLES -
~
"s~ "' S e "" -~\ ""
Sonr” Snee” h N

In Business Since 1904

LENZ ELECTRIC MANUFACTURING CO.
1751 No. Western Ave., Chicago 47, lll.
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Books

(Continuwed from page 62)

methods of analysis of electronic cir-
cuits. The model concept is stressed.
Resistive models for electronic de-
vices are synthesized. Special atten-
tion is given to piecewise-linear mod-
els suitable for large-signal opera-
tion. The authors devise models to ap-
proximate the characteristics of di-
odes, triodes, tentodes, transistors,
and other controlled valves.

It contains extensive graphical and
geometrical interpretations of analy-
sis. The effect of circuit and signal
on device operation is shown by
wmeans of locus plots. Basic circuit
functions are classified as follows:
rectification and detection, wave
shaping and amplification, and wave-
form generation.

The Physics of Electricity and
Magnetism

By William Taussig Scott. Published 1959 by John
Wiley & Sons, fnc., 440 4th Ave., New York 16.
635 pages. Price $8.75.

This work provides a thorough ex-
planation of the basic theory of elec-
tricity and magnetism, treated in a
rigorous manner from the viewpoint
of a physicist. The author uses a
modern atomic approach to describe
the phenomena such as metallic con-
duction and the production of chemi-
cal and thermo. The analysis of mag-
netic fields starts with the Lorentz
force law, and Maxwell’s equations
are introduced as an integral part
of the text, with a chapter at the
end on their applications. Concepts
are presented one at a time, and each
is developed with examples before the
next is introduced.

The fully descriptive yet mathe-
matical treatment that is provided
(using Vector notation and interme-
diate calculus) serves a smooth trans-
ition to more advanced work in
physies.

Books Received

General Circuit Theory

By Gordon Newstead. Published 1959 by John
Wiley & Sons, Inc., 440 4th Ave., New York 16.
144 pages. Price $3.00.

Rapid Radio Repair

By G. Warren Heath. Published 1959 by Gernsback
Library Inc., 154 W. 14th St., New York 11.
244 pages, paper bound. Price $2.90.

The Use of Q Equations to Solve
Complex Electrical Netfworks

By H. T. Fristoe. Published 1959 by Oklchoma State
Univ., Stillwater, Okla. 81 pages, paper bound.
price $2.00.

Engineering Societies Directory, 1959

Published 1959 by Engineers Joint Council, 29
West 39th St., New York 18, N. Y. Price $3.50.
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SEE US AT WESCON
BOOTHS 2810 — 2812

b

TRIMPOT®

YELLOW ":g;‘ GREEN U

TYPEM
BB B

&

Y
g

NEW PANEL MOUNT TRIMPOT

Now, Bourns combines the convenience of a panel
mount potentiometer with all the advantages of a rec-
tangular unit—Small Size: requires 1/12 sq. in. or less
of panel area—Setting Stability: self-locking shaft with
no cumbersome locknuts—Adjustment Accuracy: multi-
turn shaft provides up to 9000° rotation.

All of the many Trimpot models are now available with
the panel mount feature as a result of a unique design
that permits quick attachment of a panel mounting
assembly to standard “‘on-the-shelf"” potentiometers.
Rugged stainless steel construction assures compliance
to Mil-Specs for vibration, shock, salt spray, etc. Screw-
driver adjustment is easily made from the front of the
panel...recessed head prevents accidental changes of
setting...silicon rubber O-ring and Teflon washer pro-
vide moisture barrier from outside elements.

Specify the panel mount Trimpot. Get reliability backed
by years of engineering, manufacturing and field experi-
ence. Write for complete data and list of stocking dis-

tributors.
! || { l BOUURNS, IncC.

CHASSIS MOUNTING, PRINTED CIRCUIT OR PANEL P.O. Box 2112K, Riverside, California

" Plants: Riverside, California

and Ames, lowa

ohms to 1 Mo

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

Exclusive manufacturers of Trimpot®, Trimit®. Pioneers in potentiometer transducers for position, pressure and acceleration.
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WHY ()25 MEANS HIGH ACCURACY

For Missile Guidance Systems ... Highly Accurate [ ™ Calibrated to near 0°phase angles.
® Constant output from —55°C to +150°C,

Precision Motor Tach Generators Utilizing Thermister Networks for W Manufactured from alloys with extremely low
temperature coefficients.

Terperature Compensation. W Mass produced under exceptionally rigid
quality control.

One reason why Oster units have high accuracy:

£ P

DNISILUIAGY INMOYE NOLUNE

This Test Stand handles 12 units simultaneously, all temrperature compensated to —55°C to +150°C. Also tests
output voltage, phase shift and linearity. Test Stand has a speed accuracy of .01%, transformation accuracy of .001%
and shese shift accuracy of 2 minutes.

For your exacting space age requirements, specify Oster motor tach generators.

New 16-page MOTOR TACH GEN:RATOR CATALOG No. 6000,

Lists 20 basic types for military, scientitic and industrial applications.
Request your free copy today — on company letterhead, please.

MANUFACTURING CO.
Your Rotating Equipment Specialist
Avionic Division

Serves Computers
Syncros indicators
Resovers Servo Mechanisms
DC Motors Servo Torque Units Racine, Wisconsin

{ Interesting, varied work on designing transistor circuits
Engineers For Advanced Projects: | and servo mechanisms.
Coqtact Mr. Robert Burns, Personnel Manager, in confidence.
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NEW

HIGH-VOLTAGE SILICON MESA TRANSISTORS
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A new plant of nearly ten-times SIS

increased capacity opened in

June 1959 to fill demand created by
new products Introduced in less
than a 12-month period.

ELECTRONIC INDUSTRIES <+ August 1959

FAIRCHILD'S 2N699
OFFERS ANOTHER UNIQUE COMBINATION

120 VOLTS collector to base voltage, permits greater voitage
swings in amplifier and oscillator circuits and more protection
in inductive switching circuits. Maximum base-emitter turn-on
voltage is only 1.3 volts for [c=150 mA and ig==15 mA.

120 MEGACYCLES typical gain-bandwidth product means
excellent broad-band video performance. in addition the units
will provide typically 18 db neutralized gain at 30 mc and 30%
efficiency in a 70 mc oscillator circuit.

300° C SURVIVAL has been assured. Every transistor pro-
duced at Fairchild has been preaged a minimum of 60 hours at
300° C before test. This provides extra reliability at their recom-
mended maximum operating junction temperature of 175° C.

2 WATTS dissipation at 25° C—the combination of power with
high frequency that is available only in double diffused silicon
transistors.

in Fairchild’s recent succession of new transistor announce-
ments, each has offered some exceptional combination of
characteristics previously unattainable. The 2N699 combines
high collector voltage rating with high-frequency performance,
medium power capabilities and low saturation resistance. its
applications range from low-current high-frequency I-F circuits
to high-current, low-frequency relay drivers. Other products
nearing production at Fairchild promise even greater advances
in the state of the art.

2N699 — ELECTRICAL CHARACTERISTICS (25° C)

Symbol Characteristic Min.| Typ. | Max. Test Conditions

hFE D.C. pulse 40 120 I ¢=150ma V¢ 10v
current gain

V g (sat)} Base saturation 1.0 13 [lg=150mailp 15ma
voltage

V ¢ (sat){ Collectar saturation 5v lg=150ma;lg— 15ma
voitage

hfe Small signal current | 2.5 5.0 lg= 50ma|Vg—= 10v
galn at f — 20 mc

Cob Collector capacitance 14ppf| 20upf| 1 p= 10ma|Vg= 10v

1 cBO Coliector cutoff 2pa | Vo= 60v — 25°C
current 200pa |V = 60v T = 150°C

SEMICONDUCTOR CORPOkﬁTION

545 WHISMAN ROAD + MOUNTAIN VIEW, CALIF. « YOrkshire 8-8161
Regional sales offices in Los Angeles and Philadelphia
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ADVANCE VGS

.MINIATURE ROTARY RELAY

—high sensitivity and
high contact rating in
less than 1 cubic inch space

125 milliwatts is all that's needed to operate this relay. Even a single
transistor supplies enough power for fast, positive switching of the unit.

5amps for 100,000 operations is the minimum rating.
You get all this power in a unit measuring only 7" square x 114" high,
and weighing only 1.5 ounces.

50 6’s shock rating is standard for the Advance VGS. Unit operates
under vibration of 15 G's from 55 to 2000 cps...is fully operational
for use in exacting military systems.

125°C high-temperature operation ...down to — 65°C.

Hermetically sealed and Radiflo tested to meet MIL-R-5757C
test specifications. Available with two-pole, double-throw contact
combination, and in many resistances and mounting arrangements.

ADVANCE RELAYS

A PRODUCT OF ELECTRONICS DIVISION

ELGIN NATIONAL WATCH COMPANY
2435 N. NAOML ST, BURBANK, CALIFORNIA

SEE US AT BOOTH #1701 AT THE WESCON SHOW
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ELECTRONIC INDUSTRIES -

Letters

to the Editor

"How fo Specify Filters"

Editor, Electronic Industries:

As secretary of the Electronic In-
dustries Association Committce on
Electric Wave Filters, SJ-19, I have
been directed by the members of the
committee to submit the consensus
of our criticism of an article entitled
“How to Specify Filters,” by Mr.
Stanley Boyle, which appeared in
your September 1958 issue.

This committee consists of repre-
sentatives from the manufacturers of
filters who supply the major portion
of LC filters produced in the United
States. The representatives them-
selves are the men who design these
filters and, therefore, are in a unique
position for properly advising users
on how to specify filters.

A general fault of the article seems
to be that the author tries to carry
over a purely academic approach to
the study of filters to industrial usage.
An example of this is his statement
that the pass band is determined by
the 3db points. Obviously, in any spe-
cific application the pass band is de-
termined by the individual require-
ments of the equipment. Experience
shows that this requirement varies
over a wide range, above and below
3db.

In the case of the band reject filter
we are in complete disagreement. The
pass band in this case occurs at those
frequencies at which the attenuation
is a minimum. Thus, there are two
pass bands, one above the reject band
and one below the reject band.

The part of the article relating to
attenuation and insertion loss mea-
surements received considerable ad-
verse criticism. The definition of in-
sertion loss as given by Shea in his
“Transmission Networks and Wave
Filters” on page 49 is “The insertion
loss of a network in a cireuit is the
number of decibels by which the cur-
rent on the load side of the network
has been changed by its insertion.”

As a general practice the insertion
loss of any type filter is measured at
a reference frequency within the flat
portion of the response curve, the
exact frequency depending upon the
individual application. It is certainly
arbitrary to select Fc¢/2 and 2Fo as
the points for measuring insertion
loss of low pass and high pass filters
respectively, and the center frequency
for bandpass and band reject filters.

The correct circuit for measuring
insertion loss is that shown in Fig. 2,
not that of Fig. 1, and the correct

(Continued on page 70)
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FORMED & SOLID
TAPER PINS

MOLDED INSERTION &
TAPER CRIMPING
BLOCKS TOOLS

If miniaturization has put your circuits in a tight spot, you can build reliability right into them with the AMP
Taper Technique . . . formed taper pins or new solid, pre-insulated taper pins . . . two-piece or molded one-piece
stackable blocks . . . plus a wide assortment of taper receptacles.

The AMP Taper Technique offers the most complete line of taper products available plus many extra features.
A three-and-a-half degree taper assures the firmest fit of pin in block. A-MP Pull-Test Insertion Tools assure the
proper seating of pins. Hand and Automachine crimping tools assure uniformity of pin attachment to your
circuit leads.

And—with the addition to the AMP Taper Technique of the new Solid Pre-Insulated Diamond Grip Taper Pin
and the new one-piece warp-free block, you can have the greatest flexibility of product choice for your circuit
design and manufacturing operations.

You can concentrate more circuits in a smaller space—and be sure of reliability when you use the AMP Taper
Technique. Send for our new catalog today.

You are cordially invited to visit us at The WESCON Show in San Francisco, August 18-21, 1959, Booths 2501, 2502, 2604.

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

A-MP products and engineering assistance are available through subsidiary companies in: Australia « Canada ¢ England « France « Holla nd e Japan
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LEADERS IN THE

AIRCRAFT
INDUSTRY
SPECIFY

NEMS -CLARKE

RECEIVERS ook

NEMS-CLARKE  communication
receivers are designed to pro-
vide optimum pérformance for
telemetry and numerous other
applications where " receivers of
superior performance with high BoewNeG
sensitivity and low noise are
required.

J =
3 m FAIRCHILD

NORTHROP

HUGHES S

REU 300

T g CED .

PRECISION
ELECTRONICS
SINCE 1909

1432 RECEIVER
SDU 200

NEM%LAEKE co.

A DIVISION OF\VITRO CORPORATION OF AMERICA
919 JESUP-BLAIR DRIVE * SILVER SPRING, MARYLAND
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Letters

to the Editor’

(Continued from page 68)

expression for insertion loss is:

E Rlout + Rm
IL = 20! — 201 — -
0g10 Esc 0 log R,

The attenuation reference level is
usually taken at the same frequency
at which the insertion loss is mea-
sured. The circuit for measuring at-
tenuation is identical to that for mea-
suring insertion loss, but the expres-
sion of attenuation is:

attenuation = 20 logo E"

where E. — voltage across the load
at reference frequency.
E.; — voltage across the load

at frequency of measurement.

With respect to phase shift in a
filter the author again is in error.
The correct statement is that the
phase shift in a filter approaches
=nm radians, or *=n 180° outside the
pass band, where n equals the number
of sections in the filter. The author
would have us believe that all filters
have a 180° phase shift, approxi-
mately.

With respect to the measurement of
output impedance figure 4b would be
correct only when the output impe-
dance is purely resistive.

The statements relating to the size
of a filter are deceptive. The size
depends not only upon the frequency
but also on the sharpness of the re-
sponse required, the impedance, volt-
age level and other special require-
ments of the equipment manufac-
turer.

The statement limiting voltage
levels to 1 volt maximum is mislead-
ing and erroneous. This may be
true in special applications, but is
definitely not true, generally.

I hope this letter will help to clarify
some points that may have been con-

fusing to some of your readers.

HowarDp A. GROSS,

Secretary, SQ-19

Ed.: Mr. Boyle’s article, “How To Specify

Filters,”” generated a great deal of interest
throughout the industry, and brought a num-
ber of letters from our readers. These have
been answered by Mr. Boyle on a personal
basis. The letter above is being reprinted here
because it reflects the thinking of an Electronic
Industries Assoc. (EIA) group—the Committee
on Electrical Wave Filters—SQ-19.

IBM Gives Computer Kit

A laboratory instrument used in
the design of basic circuits for a
large IBM computer has been pre-
sented to Electronics Institute,
2457 Woodward St., Detroit, by
the International Business Ma-
chine Corp. The experimental kit
will be used in training students
in computer knowledge.
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\/ ngineering SUPERIORITY
YHER

SUPERIOR RELIABILITY

SATELITE

into...

. COMPUTER

L1\ pnop S fece

QUALITY MATERIALS e PRODUCTION INTEGRITY e “BUILT-IN" RELIABILITY A FACT!
UNSURPASSED PERFORMANCE PROVED IN EXHAUSTIVE LIFE TESTS!

El Menco's advanced engineering vision . . . its rigid adherence to use of the finest
grade materials . . . its complete and exhaustive "Debugging" Tests . . . make

El Menco Dur Micas the unchallenged leaders in capacitor reliability.

Only the highest-quality materials, only the finest India Ruby Mica films, pretested
to have the highest insulation resistance, greatest dielectric strength,

lowest dissipation factor, are used.

El Menco's dominance in reliability has been proved beyond a doubt through
“"OPERATION DEBUGGING' — the removal of early failures by subjecting mica
capacitors to a short life test at elevated voltage and temperature . . . DM30, 10,000 MMF,
"Debugged' El Menco Dur-Mica Capacitors, subjected to 257,000 hours of life at

85°C with 100% of the rated DC voltage applied turned in a computed record reliability
performance of APPROX. 0.6% CUMULATIVE FAILURES OR ONLY | FAILURE

PER 43 MILLION UNIT-HOURS!

El Menco Dur-Mica Capacitors have proved their powerful performance under

accelerated conditions of 1!/ times rated voltage at ambient temperatures of 125°C
and 150°C — proving longest life, greatest stability, finest performance.

DM15, DM16, DM19, DM20, DM30, DM40, DM42, DMA43 — perfect for extreme minia-
turization; ideal for new miniatured designs and printed wiring circuits. New-"*hairpin”
parallel leads insure easy applications. El Menco Dur-Micas meet and exceed all humidity,
temperature and life requirements, including military specs.

Write for qTisy, " 8
FREE sample : 390 10% $340021% 10000021 0%

1 ] 3
ek EMenco . El-Menco
firm's letterheod. { ),

|

FROM GIANT COMPUTERS TO TINY TRANSISTOR RECEIVERS TO
COMMUNICATION EQUIPMENT ON LAND, SEA AND IN THE AIR . ..
EL MENCO DUR MICAS DO THE JOB BEST!

THE ELECTRO MOTIVE MFG. CO., INC.

Manufacturers of El-Menco Capacitors

WILLIMANTIC CONNECTICUT
® molded micae dipped mica ® mica trimmer @ dipped paper

® tubular paper ® ceramic ® silvered mica films ® ceramic discs

Arco Electronics, Inc., 64 White St., New York 13, N. Y.
Exclusive Supplier To Jobbers and Distributors in the U.S. and Canada
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TO PREVENT DAMAGE caused by over-travel, Houdaille
has engineered a new Radar Antenna Buffer. Installed at the
limits of antenna travel, the Houdaille Buffer utilizes hydraulic
damping to dissipate the energy of extreme shock loads.
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1 Ram 2 Housing 3 Cylinder

S & 6 Closure flanges 7 Bearings

9 Fluid-level indicator and filler opening
12 Return Spring

10 Orifices
13 Check Valve

HOUDAILLE BUFFERS CURRENTLY IN PRODUCTION INCLUDE:
® Resisting force from 100 Ibs. to 125,000 Ibs.
® Strokes from 1 inch to 9 inches.

@ Fireproof and other types of hydraulic fluids,
to meet any thermal or logistic requirement.

® Pressurized reservoirs, when required.

@ High-working-pressure units, when needed for
maximum compactness,

Houdaille Buffers can also be engineered to
cushion the impact of air-dropped portable
equipment, and for missite handling equipment.

72
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TYPICAL HOUDAILLE BUFFER

4 Reservoir
8 Seals

A load applied to the ram head causes the ram
to move forward, thus developing hydraulic
pressure within the cylindrical working chamber.
The fluid dispilaced by the ram movement is
forced through orifices (10) into the reservoir.
Port (11) aliows the fluid to return to the
evacuated space on the other side of the pistcn.
The energy originally applied to the ram is
dissipated by the high-pressure fluid being forced
through the orifices. At the completion of the
stroke, the ram is rapidly repositioned by a
return spring (12). Fluid returns to the working
chamber through.check valve (13). Reservoir

(4) is designed to provide adequate space for
thermal expansion. A variety of mounting
arrangements, such as tapped holes (14) can

11 Return Port be provided to meet any requirement.

14 Tapped Holes

HOUDAILLE’'S EXPERIENCE and know-how could

be working for you! Damping devices can be designed for
any application —to meet any specifications or envelope
requirements. Send details of your problem to

0 'lo%

L N =
B-Houdaille

BUFFALO HYDRAULICS DIVISION
539 East Delavan Avenue . Buffalo 11, New York

Specialists in hydraulic damping and vibration control

T “erod pwl S TR
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DALOH

" better-things in™
sma’//er packages
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750 ‘and 1000
T-POTS-.

These two new trimmer potentiometers, in standard and minia-
ture sizes, mark another DALOHM advance in meeting the
most stringent requirements. Both surpass the applicable para-
graphs of MIL-R-19A, MIL-R-12934A, MIL-E-5272A and

MIL-STD-202A.

Ruggedly constructed, with completely sealed cases, and in-
herently stable, DALOHM 750 and 1000 potentiometers perform
reliably under extreme conditions of temperature and humidity,

shock and vibration.

750

e Rated at: 2 watts*
» Resistance range:

e Standard tolerance: ' =% 5%

o Size: .180 x .300 x 1.000”
e Screw adjustment: 17 = 2 revolutions
» Weight: 2 grams

e Volume: .054 cubic inch

COMPLETELY SEALED

10 ohms-30K ohms

1000
2.5 watts™
10 ohms -50K ohms
=+ 5%
.180 x .300 x 1.25”
25 + 2 revolutions
2.5 grams
.068 cubic inch

*Mounted per MIL-R-19A

END RESISTANCE: 3% maximum on all values

NOMINAL RESOLUTION: 0.1% to 1.3%
LINEARITY: Below *+ 3% on all values

NOISE DURING ADJUSTMENT: Per NAS-710 (100 oh.ns

maximum equivalent noise resistance)

TEMPERATURE COEFFICIENT OF TRIMMER: 50 PPM/*°

C. maximum

WELDED CONSTRUCTION THROUGHOUT: Assures maxi-

mum reliability and precision

VIBRATION: Per MIL-STD-202A, Method 204, Condition B,

15 g. to 2000 cps.
LOAD LIFE: Per MIL-R-19A

SHOCK: Per MIL-STD-202A, Method 202A, 100 g.
ACCELERATION: Per MIL-E-5272A, Procedure II, 100 g.
HUMIDITY: Per MIL-STD-202A, Method 106A

Write for Bulletins R-41 and R-44

DALE PRODUCTS, INC.

Box 136 Columbus, Nebraska

SALES REPRESENTATIVES

Edword F. Aymond Company
Dallas 19, Texas

Leroy W. Beier Company
Chicago 35, Hinors

William V. Brainard Compony
Palo Alto, Colifornic

Burcaw-Cowan
Detroit 19, Michigon

Roy Deane
Kansas City, Missauri

Maury Farber Associates
BuHolo 2, New York
Manlius, New York

Merrill Franklin Campany
Minneapolis, Minnesota

International Standard Electric Corp.

Export Department
New York 7, New York

J. K. DOOLEY Co.
Seattie, Washington

Kaelber and Mock
Manhasset, L. |, New York
Wakefield, Massachusetts

Rudy Mueller
Denver, Colorado

William J. Reasor & Assoc.
Atanta, Georgia
Tampo, Horda

Jake Rudisill Associates
Charlatte 3. North Carolina

Scott & Steffen, Inc.
Cleveland 15, Ohwa
Dayton 2, Ohio
Pittsburgh 22, Pa.
Indianapolis, ind.
Thomas L. Stevens Company
Lowndale, California

Rober? L. Wilkinson, Inc.

Towson 4, Marylond
Glenside, Pennsylvania

DISTRIBUTORS

ARIZONA

Radio Spec. & Applionce
Phoenix, Arizona
Stondard Radio Ports, Inc.

Tucion, Arizona

CALIFORNIA
Kierultf Electric
Los Angeles, Californio
Zack Radio Supply Company
Son Froncisco, Californio
Connex Corp.
Oakiand 14, Californio
Manley Electronic Supply
Lancaster, Colifornia
Wholesale Electronic Supply
Ventura, Californio
Shelley Radio Company
Los Angeles, Californio
Shanks & Wright
San Diego, California

COLORADO

Denver Elecironic Supply
Denver 4, Colorado

DIST. OF COLUMBIA

Electronic Wholesater
Washington, D. C.

FLORIDA

Goddard Distributors
West Paim Beach, Flarido
Tompa, Florda

Hammond Electronics, tnc.
Orlando, Florida

Thurow Distributors
Tompo, Forida
Orlando, Horida
Pensacola, Flarida

HAWAII

Precision Radio
Honoluly 14, Howaii

ILLINOIS

Newark Electric Company
Chicago, Nlinots

INDIANA

8rown Electronics, Inc.
Fort Wayne, Indiana

Graham Electronic Supply
Indianapolis, Indiane

Radio Distributing Company
South Bend, Indiana

KANSAS

Interstate Electronic Supply
Wichita, Kansas

MARYLAND
Kann-Ellert
Baltimore 3, Maryland
D & H Distributing Co.
Baltimore 30, Maryland

MASSACHUSETTS

A. W. Mayer Company
Boston, Massachusetts

MICHIGAN

Radio Tube Merchandising
Flint 3, Michigan

Electronic Supply Carp.
Battle Creek, Michigan

Electronic Supply Corp.
Kalamazoo, Michigan

Radio Electronic Supply
Detroit, Michigan

MINNESOTA

Electronic Center, Inc.
Minneapolis, Minnesota
Radio Electronic Supply Co.
Minneapolls, Minnesota
Gopher Electronics
St. Paul, Minnesato

MISSOURI
Electronic Components for
Industry Co. St. Louis 17, Missouri
Jones Etectranic Sales

Konsas City 1, Missouri
NEW JERSEY

Gaeneral Radie Supply
Comden 2, New Jersey

Federated Purchaser
Mountainside, New Jersey

NEW YORK
Federal Electranics
Binghamton, New York
Rodio Equipment Corporation
Buffalo 3, New York
Electronic Center, Inc.
New York 11, New York
Harrison Rodio
Mew York 7, New York
Stack Electronics, Inc.
Binghamton, New York
Terminal Radio
New York 7, New York
Higgins & Sheer
Poughkeepsie, New York
Rochester Radio Supply
Rochester, New York
Morris Distributing Company
Syracuse, New York
Arrow Electronics
Mineclo, L. I, New York
Valiey Electronics Labs
Lhica, New York

Milo Electronics
New York 7, N.Y.
E.E. Taylor
Albony 6, N.Y.

NEW MEXICO

Radio Specialties, Inc.
Alamogordo, New Mexico

NORTH CAROLINA
Dalton-Hege Radio Supply
Winston-Salem, North Carolina

OHIO

Mytronic Company
Cincinnati, Obio

Pioneer Electronic Supply
Cleveiand, Ohio

Srepco, Inc.
Dayton, Ohio

Hughes-Peters, lnc.
Columbus, Chio

OKLAHOMA

Radio Supply Company
Oklahoma City, Oklohoma

Oil Capitol Electronics
Tulsa 1, Oklabome

OREGON

Eoff Electric Co.
Portlond, Oregon

PENNSYLVANIA

Federated Purchaser
Allentown, Pennsylvania
Albert Steinberg
Philadelphia, Pennsylvania
Cameradio
Pittsburgh, Pennsylvania
Lectronic Distributors
Philadelphia, Pennsylvania

RHODE ISLAND
William Dandrecta & Co.
Providence, Rhode Island

TEXAS
Adak Electric Co.
Gyand Prairie, Texas
Lenert Company
Houston 1, Texas
Midlond Specialties Co.
El Paso, Texas

UTAH
Stondard Supply Company
Salf Lake City, Utah

WASHINGTON
Pacific Electronic Sales
Seottle 1, Washington
Seottle Radio Supply
Seattle 1, Washington

WEST VIRGINIA

Chemcity Electronics Dist.
Beckley, West Virginio

WISCONSIN

Taylor Electric Company
Milwaukee 13, Wisconsin



SPECIAL PROBLEMS?

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

DALE PRODUCTS, INC.

Box 136 Columbus, Nebraska

\\\_better things in
smaller packages

\
i
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/ Type MF
METAL FILM RESISTORS

These new molded metal film resistors combine the advan-
tages of DALOHM’s unique molding techniques with ad-
vanced, high vacuum, evaporated metal film procedures to
provide the best characteristics of wire wound resistors —
including high resistance values — while retaining miniature
size.

Inherently stable, DALOHM metal film resistors offer good
high frequency characteristics; low noise levels; low and
controllable temperature coefficients; and the ability to
withstand rigorous environmental conditions.

* Rated at 2, 1, %, % or % watts, depending on size.

¢ Resistance range from 100 ohms to 4 Megohms, depending
on size.

¢ Standard tolerance + 1%.

e Temperature coefficient = 50 and *= 100 P. P. M.,
depending on size.

¢ Completely insulated.

¢ Provides complete protection from moisture and salt spray
¢ Endures severe mechanical shock.

¢ High stability.

e Excellent high frequency characteristics.

¢ Allows high heat dissipation.

¢ Long, reliable load life.

Write for Bulletin R-43



@ ANALYZING DYNAMIC CHARACTERISTICS OF RELAYS

First of a three part series. The dynamic characteristics of an electromagnetic relay have received very
little study. These characteristics, however, can be used to determine where and how a specific relay
should be applied. During transient time the armature moves and the contacts are opened or closed.
The relay's dynamic characteristics occur during this period.

@ ELECTRONIC HARDWARE II

Part | of this engineering reference series was published in the 1959 June Directory and All-Reference
issue. This section dealt with rivets, eyelets, fasteners, quick operating release pins, straight pins, taper

pins and roll pin. In Part Il locknuts, specialty nuts, anchor nuts, clinch nuts, inserts, push nuts, and self
threading nuts are treated.

® FLIP-FLOP CIRCUIT USING SATURATED TRANSISTORS

Several methods have been used to design bistable flip-flop circuits using transistors as saturated swilches.
The method presented here separates the design into a steady state solution and a transient sokition.
The steady state solution is subdivided into the ON state and the OFF state for each transistor.

Plus all our other regular departments

Our regular editorial departments are designed tronic Shorts, Coming Events, El Totals, Snapshots
to provide readers with an up-to-the-minute sum- of the Electronic Industries, El International, News
mary of world wide important electronic events. Briefs, Tele-Tips, Books, Rep News, International
Don't miss Radarscope, As We Go To Press, Elec- Electronic Sources, Personals, Industry News, etc.

COMING SOON:
@ SEMICONDUCTOR SYMBOLS

An illustrative presentation of graphical and letter symbols that will be extremely valuable to engin-
eers when they are writing or talking on a higher or theoretical level.

@ 1959-60 SURVEY OF MICROWAVE POWER GENERATORS

Up-to-the-minute technical specifications for microwave vacuum-tube detectors, oscillators, amplifiers,
traveling wave tubes, backward wave tubes, klystrons, and magnetrons. Also included will be semiconductor
detectors, mixers, amplifiers, masers, parametric amplifiers and tunnel diodes.




SLIGHTLY HIGHER "EAST" OF THE ROCKIES!

By H. MYRL STEARNS
Chairman of the Board, WESCON

NEW virility is apparent in the electronics in-
dustry in the west—a resurgence that in the
past five years has tagged electronics as the west’s
“fastest growing industry” and swept it into second
place in dollar sales, exceeded only by agriculture.
The reasons for re-development of the electronics
industry in the west where it had its beginning half
a century ago are logical. Climatic conditions are
the strong allure. The rich intellectual and socio-
logical climates combine with ideal weather and
favorable industrial conditions to form a nearly
perfect package.

Since the electronics industry does not have to be
located near sources of raw material, it enjoys a
unique freedom of location-choice. The climate IS
good out west and living conditions ARE pleasant,
but these are only contributing attractions propel-
ling the westward surge.

At the end of the war the state of the art had
advanced so that electronics was a bright green
pasture attracting small new companies and expan-
sion of established large companies. By this time
too, there was a large enough group of technical
talent established in the west to attract others of
like caliber. The built-in major scientific complex
afforded by such universities as Stanford, Univer-
sity of California and California Institute of Tech-
nology, was a major inducement to individuals,
groups of individuals and expanding eastern firms
who joined the westward migration. Plus factors
also included favorable industrial conditions such
as low unit shipping costs for most electronic prod-
ucts and availability of a high quality labor supply.
The sum of the total was a reiteration of “Go West
Young Man” and in consequence the 1950 decade
has been characterized by a steady westward shift
of the center of gravity of the industry.

Throughout the 11 western states the “WEL-
COME” mat is out to attract the electronics indus-
try which brings dollars to the communities in
which it settles, raises standards of living, ups edu-
cational levels, and in whose research laboratories
the Day after Tomorrow is taking shape.

The daring search for new boundaries to cross
which always has typified the West is as true today as
it was 100 years ago. The difference is the degree of
sophistication. Throughout the electronics industry
in the west, management is characterized by fron-
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tier, take-a-chance thinking supported by strong
men in research, development and manufacturing.
Willingness to take the calculated risk, to support
pure research, is all part of the long range planning
recognized by top management as essential to sur-
vival.

Responsibilities of management in any locale of
course exceed the fundamentals of long range plan-
ning and attracting and holding top idea men. A
balanced management team must be skilled and ex-
perienced in all phases of business organization as
well; production, sales, research, finance, personnel.
And to be balanced it cannot be dominated by people
with strictly technical backgrounds as more than a
few aspiring electronics companies have learned.

Challenges are the leavening agent in any busi-
ness, the zest to the game. Electronics, of course,
has its own special challenges. Obsolescence is the
number one hazard, following on the heels of the
necessity for rapid technological advancement. Com-
panies whose management have vision and courage
to underwrite a large enough research stake, both
on a short and a long term basis, are striking “pay-
dirt” in the laboratories.

It is basic to the electronics industry to realize
that unless you are in the consumer production area
the emphasis must be on rapid technological ad-
vancement. Out-ahead technology generated by mili-
tary requirements cannot be ignored and companies
who have the biggest impact in the industry are the
ones who initiate projects which they in turn sell
to the military.

In such a fast moving industry, the engineering
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department must be carefully integrated with de-
velopment and production. Actually, it is impossible
to have a production run on anything and one of
the biggest mistakes an electronics company can
make is after spending a great deal of money de-
veloping something to insist on exploiting it in an
attempt to make it pay.

The average life of a microwave tube, for example,
formerly was about five years but this period is
shortening before our eyes. A typical example is
the klystron tube developed for railroad radar used
for distributing railway cars in marshalling yards.
On the market only two years, this tube now is obso-
leted by our own newly developed tube. Tnis type of
operation does and should happen frequently.

The unprecedented western growth of the elec-
tronics industry is sharply pointed up by a break-
down of statistics. The total industry has emerged
from 49th place in 1939 to become the nation’s fifth
ranking manufacturing group in 1959, exceeded only
by automotive, steel, aircraft and chemicals. In the
west, electronics is second only to agriculture. The
industry curve, climbing sharply from $500 million
at factory level in 1947 to $8.0 billion in 1958 (in-
cluding research and development contracts) is ex-
pected to pass the $14.0 billion mark by 1965. Based

on past performance, the West will share signifi-
cantly in this astronomical total. Total sales for
the 11 western states reached in 1958 $1,789,000,000
or 239 of the total. Experts predict a 14% per year
growth for the next few years. Leaders, however,
should do twice that much or they are dead and it
takes three years for them to find this out.

A look down the runway shows many sectors on
the threshold of dynamic growth and ideas germi-
nating in the labs today which may revolutionize
entire concepts tomorrow. Just emerging is the
scarcely explored field of integrated molecular cir-
cuity with its staggering implications. Continuing
to grow are areas of military and industrial equip-
ment, transmitting and special purpose tubes, semi-
conductors and specialized components for missiles
and other advanced weapon systems, data process-
ing equipment, air navigations and communications.
There is no time scale on the field of communica-
tions which actually has just been touched. To
come, is TV around the world, individual communi-
cations systems for the military, strides in airlines
communications systems, unmanned aircraft
the list is long, yet really just begun.

Opportunities for pioneering and discovery were
never greater than today. Electronics is the gold
strike of the 1950’s—today’s Eureka in the West.
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The staggered curve results from the every-
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25,000

vention. Peak attendance is attained when
Los Angeles is the site, because of the

20,000

/ I

|
/ o
B (07

greater number of engineers in that area.
This year with the show moving to San
Francisco attendance is expected to be

15,000

slightly lower than last year when the event
took place in Los Angeles.

10,000

5.000

1949 1950 1951

1852 1953 1954 1955 1956 1957 1958

900

| / 800

VF 700

WESCON EXHIBIT BOOTHS

/1"
600

In this, the tenth year of WESCON the
number of exhibit booths will be just under

(2 — 500

1,000. Only a handful of manufacturers—
120—were on hand for the first WESCON

[
[ / 400

show 10 years ago. This remarkable growth
reflects the increasing role that WESCON

N

and the western states are playing in the
electronic industry.

R
I 200

W T
1 100
T

1949 1950

ELECTRONIC INDUSTRIES -« August 1959

1951 1952 1953 1954 1955 1956 1957 1958

77



A. ]. Morris
Conv. Director

0. H. Brown
Show Director

g

B. M. Oliver, Chrmn.
Exec. Committee

D. Larson
Business Mgr.

o ]
Dr. H. F. York, Spkr.
Industry Luncheon

J. J. Howard
Rec. Secretary

B. S. Angwin, Mbr. D. C. Duncan, Mbr.
Board of Directors

H. P. Moore, Mbr. W. k. Peterson, Mbr.

Board of Directors

78

Western

Electronic Show
Opens August 18

ORE than 30,000 engineers and

executives are expected to
turn out for the four-day Western
Electronic Show and Convention
which opens at San Francisco’s
Cow Palace on August 18.

A record number of electronic
manufacturers — close to 1,000 —
will feature product exhibits. The
42 technical sessions will include
the presentations of 120 technical
papers.

Outstanding examples of elec-
tronic industrial design will be hon-
ored for the first time in the in-
auguration of an annual Industrial
Design Competition.

Featured speaker at the All-
Industry Luncheon on August 21
will be Dr. Herbert F. York, direc-
tor of defense research and engi-
neering and one of the top policy-
makers in the U. S. Dept. of De-
fense.

A special evening session on Au-
gust 19 at the Mark Hopkins will
feature Dr. Lloyd V. Berkner, pres-
ident of Associated Universities,
speaking on ‘“The International
Geophysical Year In Retrospect.”

Technical Sessions

The majority of the 42 technical
sesgions will be staged in the Cow
Palace, in five meeting rooms spe-
cially built near main exhibition
areas. Average capacity of each
room, fully equipped with support-

ELECTRONIC INDUSTRIES -

ing audio visual equipment for
presentation of papers, is over 500
persons.

Dr. Karl Spangenberg, who heads
the technical program, with a com-
mittee of 29 prominent Bay Area
engineers, has introduced two di-
versions from the normal pattern
of technical conferences. First, each
session is limited to three technical
papers. Second, each session will
have, in addition to authors of the
three selected papers, a panel of
recognized authorities on the sub-
ject under discussion. The panelists
will have opportunity to review the
technical papers in advance of the
presentations and will be expected
to comment from their knowledge
and experience, to ask authors for
clarification or amplification where
necessary and to stimulate ques-
tions from the floor.

Future Engineers

As part of the third annual Fu-
ture Engineers feature of WES-
CON some 30 examples of outstand-
ing high-school work in electronics
and allied sciences will be exhib-
ited.

The youngsters, selected from
the nine western states and Ha-
waii, will be on hand with their
school instructors to demonstrate
their projects. The youngsters will
be competing for $2,500 in scholar-
ships.
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B. J. Baker, Chrmn,
Public Relations Com-

mittee

Showcase of western electronic industry

opens at San Francisco's Cow Palace on August 18.
The four-day show and convention

will feature exhibits by more than 900 manufacturers
and a technical program of 120 papers.

Show Committees

Responsibility for the various
show functions has been delegated
to 15 committees, representing both
the technical and business sides of
the electronic industry.

Since WESCON is co-sponsored
by the Western Electronic Manu-
facturers Association and the Los
Angeles and San Francisco sec-
tions representing IRE’s Seventh
Region, the committees represent
virtually every segment of the
western industry.

Field Trips

The program of field trips for
WESCON visitors is being related
directly to the technical program.
The various visits to major Bay
Area firms and Stanford Univer-
sity are being classified according

to the professional groups of the
IRE.

Tours on Wednesday, Aug. 19
will cover Military Microwave—
Dalvo Vietor Co. (Military Micro-
wave) and the new IBM computer
center at San Jose (Computers).

On Wednesday afternoon a trip
is planned to Hewlett-Packard Co.,
Palo Alto (Electronic Instrument
Production Techniques).

Thursday tours include Eitel-
McCullough (Applications of Ce-
ramics to Vacuum Devices), and
Lockheed (Solid State Material Ap-
plications).

On Thursday afternoon tours
will cover Ampex, Stanford Univ.
and Stanford Research Institute.

Field trips on Friday will in-
clude Varian Associates and W. W.
Hansen Biophysics Lab. at Stan-
ford Univ.

J. Ingersoll, Chrmn.

E. Cameron, V.Chrmn,
Cocktail Party Committee

E. H. Ross, Chrmn. E. Feige, V. Chrmn,
Distributors-Exhibitors Conf.

]. Froman, Chrmn. R. ]. Reynolds, V.Chr.
Field Trip Committee

T. Moreno, Chrmn. G. A. Walters, V.Chr.
Future Engineers Show

J. H. Granger, Chrmn. J. S. McCullough
All-Industry Luncheon Committee
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W. Selsted, Chrmn.
Arrangements Committee
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R. Craig, V. Chrmn.

H. W. Lindsay, Chrmn. C.J. Clement, V.Chr.
Industrial Design Exhibit
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O. B. Sundberg, R. E. )Johnston.
Chrmn, Y. Chrmn.
Registration Committee

C. Ault F. Quement
Show Advisory Committee

C. Kierulff W. Bert Knight
Show Advisory Committee

K. R. Spangenberg, W. E. Edson,
Chrmn. V. Chrmn.
Technical Program Committee

N. Hiestand,
V. Chrmn.
Visitors Housing Committee

). Stenson, Chrmn.

WESCON (Continued)

TECHNICAL PAPERS PROGRAM

SESSION |—ULTRASONICS

Tues., Aug. 18, 10:00 AM to 12:30 PM

"An Ultrasonic Method for the Determination
of Stress,"" R. W. Benson. .
"A New Type Directive Sound Source for Long

Range Sonar," Donald R. Church.
"Nondestructive Measurement of Tensile and
Compressive Stresses,'' Rabah Shahbender.

SESSION 2—RELIABILITY |

RELIABILITY ANALYSIS

Tues., Aug. 18, 10:00 AM to 12:30 PM
"Electronic Design: Reliability vs Manufacturing
Cost,'"" N. L. Kreuder.

"The Statistical Dynamics of Preventive Re-
placements," . Brender.

"Some Aspects of Disposal at Failure Main-
tenance of Military Airborne Electronic Equip-
ment," Robert O. Stone.

SESSION 3—SPACE ANTENNA PROBLEMS

Tues., Aug. 18, 10:00 AM to 12:30 PM

"'Electromagnetic Effects Associated with Hy-
personic Re-entry Vehicles,'"" R. F. Whitmer.
"Estimating Voltage Breakdown Performance of
High-Altitude Antennas,” W. J. Linder and
H. L. Steele.

"Interferometer Phasing Problems at Microwave
Frequencies," &. Swarup and K. S. Yang.

SESSION 4—COMPUTERS |

Tues., Aug. 18, 10:00 AM to 12:30 PM

"Transistor Circuit Techniques for a Core Mem-
ory with 500 Millimicrosecond Cycle Time,"
V. J. Sferrino.

"A Versatile Character Generator with Digital
Input,"" Earle D. Jones.

“"An Error Correcting Encoder and Decoder for
Phone Line Data," K. E. Perry.

SESSION 5—SEMICONDUCTOR DEVICES |

Tues., Aug. 18, 10:00 AM to 12:30 PM

"Tunnel Diodes for Low Noise Amplification,"
K. K. N. Chang, H. Nelson, R. Steinhoff,
Schnitzler, and S. Sommers Jr.
Germonlum and Silicon Tunnel Dlodes-Design,
Operation and Appllcchon M. W. Aorons,
N. Holanyak, Jr., V. S, Dcvidsohn and |,
Lesk.
"Variable Capacitor with Large Capacity
Change," J. L. Moll.

SESSION 6—AUDIO

Tues., Aug. 18, 2:00 PM to 4:30 PM

"A New Stereophonic Projection Console," Ben-
jamin B. Bauer and George W. Sioles.

""Novel Compression-Expansion Method for Audio
and Video Use,' W. Ross Aiken and Charles
Susskind.

"A Resonance-Vocoder and Base-Band Comple-
ment: A Hybrid System for Speech Transmis-
sion," J. L. Flanagan.

SESSION 7—ENGINEERING MANAGEMENT

Tues., Aug. 18, 2:00 PM to 4:30 PM

""An Industrial Dynamic Management Approach
to Research and Development,' Abraham
Katz.

"Leadership: Man and Function," Alex Bavelas.
""Getting Started in the Electronics Business,"
J. V. N. Granger.

SESSION 8—MICROWAVE ANTENNAS

Tues., Aug. 18, 2:00 PM ta 4:30 PM

"Elecfromcclly Scanned Microwave Arrays Em-
ploying Synchronous Ferrite Phase Shifters,"
A. Clavin, L. A. Kurtz, and S. A. Rosen.

"'"Logical Pattern Synthesis," A. Ksienski, 6. G.
Comisar, and O. R. Price.

""The Effects of Wide-Band Signals on Radar
Antenna Design,'* Lt. L. R. Dausin, Lt. K. E.
Niebuhr, and Lt. N. J. Nilsson, Rome Air
Development Center.
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SESSION 9—COMPUTERS 2

Tues., Aug. 18, 2:00 PM to 4:30 PM
"Megacycle Magnetic Rod Logic," Donal A.
Meier, Bruce Kaufman, and D. W. Rock.
“"Evaporated Films and Digital Computers,'

David W. Moore.
“BIAX High Speed Magnetic Computer Ele-
ment,"" C. L. Wanless.

SESSION 10—SEMICONDUCTOR DEVICES 2

Tues., Aug. 18, 2:00 PM to 4:30 PM

""A Stepping Transistor Element," L. A. D'Asaro.

“"Recovery Time of PNPN Diodes,'" A. N. Baker,
J. M. Goldey, and . M. Ross.

"Silicon Mesa Transistors for Use as Saturating
Switches," by V. H. Grinich and R. N. Noyce.

SESSION [I—CIRCUIT THEORY |

NETWORK THEORY AND APPLICATION
Wed., Aug. 19, 10:00 AM to 12:30 PM
"'"The Relation Between Kron's Method and
Classical Methods of Network Analysis,"" F. H.
Branin, Jr.
"'"Practical Applications of Time Domain Theory,"
T. Banger.
'Synfhesrs Techniques for Gain Bandwidth Op-
lhmrzohon in Passive Transducers," H. J. Car-
in.

SESSION [2—PRODUCTION TECHNIQUES

Wed., Aug. 19, 10:00 AM to 12:30 PM

“Lenkurt Automatic Wiring Process,’ John M.
Caffin.

"Thermal Evaporated Thin Film," Frank Ura.
"Investigation of Printed Circuit Board Solder
Joints," Sidney Levine and assaciates.

SESSION 13—RADIO WAVE PROPAGATION

Wed., Aug. 19, 10:00 AM to 12:30 PM

"Optimum Transmission Rate for Low Power
Meteor Burst Propagation,' Bruce M. Sifford.

""Radio Propagation Measurements in the 100 to
118 KMC Spectrum,'" A. W, Straiton and C. W.
Tolbert.

"'L-Band Multipath Propagation in an Airborne
Pulse System," G. E. Hart and H. M. Lamb.

SESSION 14—YACUUM TUBES |

Wed., Aug. 19, 10:00 AM to 12:30 PM
""Measurements of Internal Reflections |n TWTs
Using Millimicrosecond Pulse Radar,'

Classon and D. O. Melroy.

""Fast Longitudinal Space Charge Wave Para-
metric Amplifiers,'"" J. S. Cook and Williom
Louisell,

"Miniaturized Low-Noise Traveling Wave Tubes
for Airborne Application," C. L. Cuccia, H. J.
Wolkstein, and J. J. Napoleon.

SESSION I5—SEMICONDUCTOR DEVICES 3

Wed., Aug. 19, 10:00 AM to 12:30 PM

"'"Molten Dot Technique for Alloy Junction Fabri-
c&ﬂon," Robert C. Ingraham and Robert E.
t

"Three Layer Compensated Avalanche Diodes,"
G. Smoot Horsley.

"The Annealing of Neutron Damage in Silicon
Mesa Transisters," C. Sheldon Roberts and
V. H. Grinich,

SESSION 16—MICROCIRCUITRY

Wed., Aug. 19, 2:00 PM to 4:30 PM

"'Dynamic Testing of Microfilm Circuits," W. D.
Fuller.

"Microcircuitry with Refractory Metals," D. A.
MclLean.

""Micro-Miniature Electronic Circuitry for Space
Guidance," Edward Keonjian,

SESSION I7—CIRCUIT THEORY 2
ACTIVE NETWORKS

Wed., Aug. 19, 2:00 PM to 4:30 PM

"“A Network Synthesis Approach to Wide-Band
Amplifiers," N. DeClaris.

""Synthesis of Driving- pslnf Impedances Using
Active RC Networks," B. K. Kinariwala.
"Transistor—RC Network Synthesis,"* B. R. Myers.
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SESSION 18—RELIABILITY 2
RELIABILITY ENGINEERING

Wed.. Aug. |9, 2:00 PM to 4:30 PM

“'Elecrronic Circuit Tolerances,” K. S. Packard.

"Meeting AGREE Reliability Requirements for
Airborne Tacan Equipment,' Harry C. Romig
and A. L. Floyd.

"l?ek—Roﬁng: Its Meaning and Limitations,' J. R.
sken.

SESSION 19—VACUUM TUBES 2

Wed., Aug. 19, 2:00 PM to 4:30 PM

""Design Theory and Characteristics of the Heli-
tron, A New Microwave Oscillator," George
Wada and Richard Pantell.

"Broadband  High-Power Klystrons,”  W. L.
Beaver, G. Caryotakis, A. Straparans and R. S.
Symons.

“Studies on the Magnetron Type Hollow Beam
Electron Gun," G. R. Brewer and E. G. Todd.

SESSION 20—PROF. GP. ON MILITARY
ELECTRONICS |

Wed., Aug. 19, 2:00 PM to 4:30 PM

A Two-Way Air-Ground Digital Data Link for
Use with Meteor Burst Propagation,' Arthur C.
Lytle, Jr.

"An Application of Digital Computation fo a
Problem of Army Tactics," Julius H, Brick.
“An Optimum Maintenance Procedure for Air-
borne Electronic Equipment,' Maj. Donald F.
Mileson, USMC.

SESSION 21—SPECIAL EVENING SESSION

Chairman: Lloyd V. Berkner, President of the
Associated Universities, Inc.
"'The International Geophysical Year in Retro-

spect.”

SESSION 22—SELF ADAPTIVE SYSTEMS

Thurs., Aug. 20, 10:00 AM to 12:30 PM

“'Plastic Neurons as Memory Elements,' D. G.
Willis.

"A Class of Machines Which Determines the
Statistical Structure of a Sequence of Inputs,”
J. D. Foulkes.

""Adaptive Sampled—Data Systems—A Statistical
Theory of Adaptation,” B. Widrow.

o FIRSTAID

SESSION 23—STEREOPHONIC BROADCASTING

Thurs., Aug. 20, 10:00 AM to 12:30 PM

"An Optimized Compatible AM Stereo Broad-
cast System,'' Daril T. Webb and H. B. Collins.
"A Stereophonic System for AM Stations,’" Leon-

ard R. Kahn.
"EM Multiplex Stereo Receiver,' Harold Parker.

SESSION 24—CIRCUIT THEORY 3

PARAMETRIC AMPLIFIER CIRCUIT THEORY
Thurs., Aug. 20, 10:00 AM to 12:30 PM
"Circuit Considerations in Traveling-Wave Para-

metric Amplifiers,' C. V. Bell and G. Wade.
"Circuit Aspects of Parametric  Amplifiers,’

G. R. Hermann and H. Seidal.
“Four-Terminal Equivalent Circuits of Parametric

Diodes,' C. S. Kim.

SESSION 25—SPACE ELECTRONICS
AND TELEMETRY

Thurs., Aug. 20, 10:00 AM to 12:30 PM

"'Delta Modulation for Cheap and Simple Tele-
metering,” F. Bowers.

“Interplanetary Telemetry,' G. E. Mueller.
“The Tracking of Pioneer [V; the Elements of
Deep Space Tracking System," Henry L. R.

Richter, Jr., and Robertson Stevens.
SESSION 26—MILITARY ELECTRONIC I
DATA PROCESSING FOR MILITARY USES

Thurs., Aug. 20, 10:00 AM to 12:30 PM
“"Automatic Data Transmission to Multiple Re-

ceivers within the Missile Monitor System,"
L. H. Kurkjian.
“A New Airborne Data Recorder” Paul N. A.

Veenhuyzen.
"Some New Techniques in Airborne Dafa Ac-
quisition,"" E. P. Brandeis and M. E. Harrisor.

SESSION 27—INFORMATION THEORY

Thurs., Aug. 20, 2:00 PM to 4:30 PM

“Linear Estimation of Deterministic
Samuel Zahl.

"Some New Results for the Prediction of Deriva-
tives of Polynomial Signals in Additive Sta-
tionary Noise,'" |. Kanter.

A Non-Parametric Technique
of a Constant Signal in
Noise," J. Capon.

Signals,’

for the Detection
Additive Gaussian
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B. Melchior,
V. Chrmn.
Visitor's Service Committee

V. Zachariah, Chrmn.

Mrs. R. Krause,
V. Chrmn.

P. M. Cook,
Chrmn.
Woman's Activity Committee

Mrs.

SESSION 28—HUMAN FACTORS

Thurs., Aug. 20, 2:00 PM to 4:30 PM
PANEL DISCUSSION: "The Role of Human Fac-

tors in  Electronics,”
MODERATOR: O. B. Moan.
Stanley N. Roscoe, Hughes Aircraft Company,

Culver City, Calif.
Lawrence J. Fogel, Convair, San Diego, Calif.
G(\eAt/)rge Long, Boeing Aircraft Company, Seottle,

ash.

SESSION 29—CIRCUIT THEORY 4
TRANSISTOR ANALYSIS AND APPLICATIONS

Thurs., Aug. 20, 2:00 PM fo 4:30 PM

“Semiconductor Comparator Circuits,”" S. L.
Hoehn, Jr.

“An Evaluation of Transistor Low Pass Broad-
banding Techniques,” D. O. Pederson and R. S.

Pepper.
"Stored Charge Analysis of Transistors,' J. M.
Early.

SESSION 30—AUTOMATIC CONTROL

Thurs., Aug. 20, 2:00 PM to 4:30 PM
A Parameter Tracking Servo for Adaptive Con-
trol Systems,' Maier Margolis  and T.

Leondes.

“Maximum Effert Control for an Oscillatory Ele-
ment," Harold K. Knudsen.

“|dentification and Command Problems in Adap-
tive Systems,'' E. Mishkin and R. A. Hazdad.

SESSION 3|—MICROWAVE THEORY
AND TECHNIQUES |
MICROWAVE VARIABLE REACTANCE
AMPLIFIERS

Thurs., Aug. 20, 2:00 PM fo 4:30 PM

""Low-Noise Microwave Reactance Ampgtlifiers
with Large Gain-Bandwidth Products,” P. P.
Lombardo and E. W. Sard.

“A Low Noise Up-Converter Parametric Ampli-

fier," E. M. T. Jones and J. S. Honda.
“Parametric  Amplifiers and Superregene-ative
Detectors,”” J. J. Younger, A. G. Littte, H.

Heffner and G. Wade.
SESSION 32—MEDICAL ELECTRONICS

Thurs., Aug. 20, 8:00 PM to 9:30 PM

"New Techniques in Physiological Reco-ding
Under Dynamic Conditions,'" Harve M. Hanish.

""Unitary Transistorized Artificial Larynx," Harold

L. Barney.
A Rapidly Convergent Orthogonal Representa-

tion for EEG Time Series and a Special Elec-

tronic Analyzer for Measuring the Series Par-
ameters,” Bernard Saltzberg and Neil R. Burch.

SESSION 33—COMPONENT PARTS

Fri., Aug. 21, 10:00 AM to 12:30 PM

""New Ceramoplastic Insulating Material
(Continued on page 188)

for
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Fanctions of all these components can be handled by “tunne! diode”

This new device, little over a year old,
is now both better understood
and closer to commercial application

as a result of intensive research.

HE tunnel diode, first reported in 1958 by Japanese
scientist Leo Esaki, is first cousin to a transistor,
but operates on a different principle and offers advan-
tages that the transistor does not. Before long it
should find its way into high-speed computers, tele-
vision sets, communication equipment, nuclear controls,
satellites and space vehicles, according to Dr. Guy
Suits, GE Vice President and Director of Research.
As a result of intensive research, improved practical
tunnel diodes appear to be on the commerecial horizon.
To spur progress in eircuit design, General Electrie’s
Semiconductor Products Department now plans to of-
fer limited quantities of experimental samples for such
use around September or October 1959. Estimated
price for such units will be approximately $75.00 each.
Both germanium and silicon types are to be available.
One of the most significant advances in scientific

Conduction band edge

‘BAND GAP

Distance ——————=

Tunnel Diode-
New Electronic

Work Horse!

understanding of the device originated with some ob-
servations of mysterious “wiggles” in performance
curves. These were first noted by Drs. Nick Holonyak,
Jr., and Arnold Lesk at GE’s Advanced Semiconductor
Laboratory, in Syracuse, N. Y. A theory that suc-
cessfully explained the puzzling effect was subsequently
worked out at the General Electric Research Labora-
tory in Schenectady, N. Y., by Drs. Jerome J. Tiemann,
Robert N. Hall, and Henry Ehrenreich.

The tunnel diode takes its name from the physical
phenomenon that makes it possible: “quantum-me-
chanical tunneling.” The term is used to describe the
manner in which the electrical charges move through
the device. Such motion takes place with the speed of
light, in contrast to the relatively slow motion of elec-
trical charge carriers in transistors.

The high speeds at which electrical charges travel in

Fig. 1 (far left): Electrons at same level on
both sides of junction. No net current.

Fig. 2 (left) Electrons on right side are raised
until they are opposite empty states on left.
Strong current flows right to left.



the tunnel diode make it possible for the device to
operate at extremely high frequencies. Oscillation fre-
quencies higher than 2000 megacycles have already
been obtained, matching advanced transistor perform-
ance, and frequencies of more than 10,000 mega-
cycles are expected in the near future.

The device’s high-speed response also suggests ap-
plications in computers. When used as switches, tunnel
diodes have functioned in a fraction of a milli-micro-
second—from 10 to 100 times as fast as the fastest
transistor.

The device also resists the damaging effects of nu-
clear radiation. Because it is less dependent on the
structural perfection of its crystal than is the tran-
sistor, it is much less affected by the damage that
radiation can do to such erystal structures. In this
respect it outranks transistors by more than 1000 to 1.
Semiconductors that have been used by GE scientists
for making tunnel diodes include silicon, germanium,
gallium arsenide, gallium antimonide and indium an-
timonide.

The tunnel diode is smaller than a transistor and,
because of a simpler structure, ultimately will be a
small fraection of its present size. It also is little af-
fected by environmental conditions. Silicon tunnel
diodes made by General Electric work at temperatures
as high as 650°F; conventional silicon diodes will not
operate above 400°F. As a matter of fact, the oper-
ating temperature range of tunnel diode is greater
than that of germanium and silicon transistors com-
bined.

As an electrical circuit element, the tunnel diode
exhibits a unique combination of electrical properties
including “negative resistance” over part of its oper-
ating voltage range. These characteristics allow it to
be used in a wide variety of applications, such as an
amplifier, a generator of radio-frequency power, and
a switching device. The simplicity of this device makes
possible the development of “integrated circuits,” in
which entire circuits for some applications may be
formed on a single semiconductor structure. It is
superior to vacuum tubes and transistors for applica-
tions in low-noise amplifiers and mixers for high fre-
quencies. Many parametric amplifier jobs, for example,
could be performed more easily by tunnel diodes.

Operation

Conventional amplifying devices as transistors and
vacuum tubes depend on emitting a charge carrier
into a region where its motion can be influenced by a

Fig. 3: Electrons on right raised more. Some
are opposite “forbidden band gap,” some
opposite empty states. Current decreases.

Fig. 4: Electrons are all opposite forbidden
gap. Very small current is flowing.

Fig. 6: Various bias conditions of the tunnel diode. The numbered
points on the curve correspond to the diagram below.

signal electrode, and on subsequently collecting the
charge carrier on an output electrode. The speed of
this conventional amplification process is limited by
the time it takes a charge carrier, having left the
emitter, to traverse the control region, and appear on
the collector.

This time is generally quite long compared, for ex-
ample, to the time it takes for a signal to travel an
equivalent length along a copper wire. The reason
is that, in the wire, the signal is carried by the electric
field of all of the electrons in the wire, rather than
by the motion of a particular group of electrons. Each
electron in the wire moves only a microscopic distance,
and those coming out the other end are not the same
ones that went in as signal. The signal in a tunnel
diode moves with the same rapidity as does a signal
traveling along a copper wire. It is for this reason
that the diode has such a short response time.

The difference betweeen the tunnel diode and the
copper wire, of course, is that the copper wire cannot
amplify. The wire has a positive resistance: that is,
an increase in the voltage results in an increase in the
current. In the tunnel diode, an increase in the volt-
age can result in a decrease in the current. That is, it
has a negative resistance. The characteristic may per-

(Continued on page 182)

Fig. 5: Electrons raised until they spill over
the barrier. Current increases.
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HE use of asymptotes depends upon a general

concept of the curve of y= (p -+ qx)/(r -} sx)
and the transistor parameters are selected to con-
form with this concept. Fortunately, an easy method
exists for translating between different parameters.!
The various plots and asymptotes may be drawn very
quickly for any of the graphs described in this article.

Though the system stands up in its own right,
analysis of the methods is greatly facilitated by
using Jacobians to define the various transistor
parameters and signal flow graphs to deal with the
algebra.

The general case for the asymptotic plotting of
y=(p-+ qx)/(r + sx) is dealt with in Appendix A.
Each of the transistor design curves is treated in

Fig. 3: The error ratio at equal plotting points from the center is
shown here in terms of the projection ratio.
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Fig. 1 (left) : Common emitter relationships. The projection ratio,
P, is numerically the ratio of the two coordinates.

Fig. 2 (above): Common base and common collector version.

For Transistors . . .

Asymptotes

terms of the general case, the first fully and the
others as briefly as their nature will allow.

Input vs. Load Impedance
Validity of Asymptotes
The equation for the input impedance of a tran-
sistor circuit is
11, h/ RL
1+ ho R
as can be seen from the flow-graph or from other
methods of analysis. Rearranging terms

R =h; (1}

ej €g .

‘ LD e\

l| hf Io
’1; - ’i}a - T f
e = L= Uihe = hehp) Ry (3)
1 + ha RL
Clearly this corresponds to the general case of
y - L+e (4
r 4+ sx

Following the pattern established in Appendix A,
the asymptotes can be written down directly.

To simplify the algebra, only the ordinates should
first be written—when R, — 0, R; — h,, and when
R;, = oo, R, = z,. 1If Jacobians are then used to define
h; and z; (using the symbols from Ref. 1), these two
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Solve Design Problems

terms are respectively the Jacobians y/h and g/z.
These Jacobians can now be directly compared with
the results of the general case of Eq. 4, which is com-
puted in Appendix A, and illustrated in Fig. 10.
The abscissa of the points of intersecton of the
asymptotes therefore become the Jacobians h/z and
yv/g, which correspond to the values of z, and g, for
the load resistance. These results are shown in Fig. 1.
The 45° slope occurs only if the same logarithmic
scales are used for both ordinates and abscissa.

Cross-Over Point

The cross-over point, where , _ /7 : and
. T o fo

Fig. 4: The asymptotes of the different circuit configurations follow
this general pattern when drawn on a common graph.

]

/
(Log Scale)

COMMON COLLECTOR

>
£, (Log Scale)
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R,

Ri =V hize is also the point of inflection of the
curve, and it corresponds to the condition for maxi-
mum power gain. In the immediate vicinity of the
cross-over point, input resistance varies linearly with
load resistance.

Error in Terms of Projection

If the inclined asymptote is projected on either the
x- or the y-axis and the projection ratio referred to
as P, then the error between the curve and the asymp-
tote can be expressed in terms of P. The projection
ratio of the graph in Fig. 1 is h;/z;, or g,/2, and is
always greater than 1.

At the mid-point of the inclined asymptote (meé-

Fig. 5: A practical case of asymptotes and curves for a transistor.
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Asymptotes (Continued)

sured distance), the error is zero, or in the termi-
nology used here, the error ratio is 1. At either
extreme, i.e., at 2z, or g,, the error ratio is 2/1-}P-1, At
a distance beyond z, equal to the distance between

\/Zo Jo

and z, in Fig. 3, the error ratio is

(1 + Pn/(1 + P %)

The curve is symmetrical about
the central cross-over point, and the error is the
same at corresponding points on each side, Fig. 3.

For practical purposes, it is usually sufficient to
compute the error at one position beyond 2, and g,
and at z, and g, themselves. With the central point
of zero error, this gives five accurate plots, which
together with the asymptotes, make the plotting of
the curve quite a straightforward operation. Further
information on the error is given in the Appendix.

Relation for Three Configurations

For the designer who uses one type of transistor
in different applications, a useful graph is that of
input resistance vs. load resistance for all three cir-
cuit configurations. Here again, it may be men-
tioned that the use of Jacobians greatly facilitates
conversions between the different configurations.

|
I Because of space limitations, detailed analyses and calcula-
| tions have been placed in an Appendix. A copy of this
appendix may be obtained by writing on company letterhead to
The Editor

Electronic Industries
Chestnut & 56th Sts., Phila. 39, Pa.
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Fig. 6 (left): Common emitter curve and asymptotes for output
resistance vs. generator resistance.

Fig. 7 (above): Common base or common collector curve and asymp-
totes for output resistance vs. generator resistance.

The asymptotes for common collector, common base
and common emitter follow a regular pattern, Fig. 4.
The fact that the curves merge into each other can
readily be confirmed from the circuit similarity of
common emitter and common collector when E; = 0,
and of common emitter and common base when
R, = .

Proofs of the asymptotic structure are given in
the Appendix, and an example of a practical case is
given in Fig. 5. The ratio of the three projections
Py : Py : Py is the same as that of A®B :1 : Ak (see
Appendix C).

Output vs. Generator Impedance

What has been done for the curve of E; versus E,
in the previous paragraphs can be done very simi-
larly with the curve of R, versus E, The results are
shown in the corresponding diagrams, Figs. 6 to 9.

Current and Voltage Gain

In this section, the design curves for current and
voltage gain are dealt with, and the asymptotes and
error ratios derived. The current gain is analyzed
in detail, and the results given for a similar analysis
of voltage gain. Finally, power gain is dealt with,
and a practical method is described for rapid calcu-
lation of the error ratios. The algebra of the net-
work analysis is condensed as before by the use of
fiow-graphs.

Current Gain

For a transistor, described by its k parameters,
and an external load R;, the set of equations can be
written thus:

(21)
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Fig. 8: The error ratio at equal plotting points from the center is
given in terms of P, for conditions of Figs. 6 & 7.

The current gain of the system is

.D h
A; = Z = (22)
(1 1 + ho RL

Comparison with the general equation ¥y = (p + qzx)/
(r + sxz) shows a one-to-one correspondence, pro-
vided that ¢ =0. The general equation is examined
in the Appendix, and the asymptotes follow the rules
established there for Fig. 10.

Since ¢ = 0, however, q/s = 0 and P/q = oo, i.e,
the asymptotes consist only of two lines instead of
three, and their appearance is as shown in Fig. 12.

At R;, =0, the current gain is h;, and the point of
intersection of the two asymptotes occurs at z =1r/s
for the general equation, or R, =1/h, in this par-
ticular case.

Current Gain Error Ratios

The error ratio of asymptotic to true value of cur-
rent gain is the same either side of the point
Ry, =1/h,, being 1-+ /R h, and (14 Ry h,) in
Regions A and B, respectively. It reaches a maximum
value of 6 db at R, =1/h,,.

There is, of course, no reason why an error ratio
should not be calculated outside of its own region,
provided that it is measured from the correct asymp-
tote or its extension. In fact, this technique is used
later (Appendix E4), to avoid altogether any refer-
ence to the horizontal asymptote for power gain error
ratios. The mathematics of the current gain error
ratio calculation is given in Appendix D.

Voltage Gain

The voltage gain can be expressed most easily from
the g parameters, in the flow-graph

i €o

[
9 Yﬁ{ (23)
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Fig. 9: Configuration of asymptotes for output resistance vs. genera-
tor resistance follows a similar pattern to that shown in Fig. 4.

whence
A, = € _ gs __u Ry @4)
e 1 4+ g, (1/Rz1) go + BL
This follows the general case of ¥y = (p + qx)/
(r + tx) where p = 0, and the relationships shown

in Fig. 18 can be derived.

Voltage Gain Error Ratios

The error ratio to the left of R, = g, is
(1+ R;)/g, and to the right is (14 g,) /Ry, reach-
ing a maxium of 6 db at R, = g, (Fig. 13). Again,
the error ratio may be measured to the extension of
an asymptote, provided the correct formula is used,
and again the mathematics of the treatment is given
in Appendix D.

Power Gain

Since power gain is the product of voltage gain and
current gain, the final manipulation is to add together
the y coordinates (on log scales) of voltage gain and
current gain.

The mathematical details of the calculations are
summarized on the basis of the general form of equa-
tion used previously, in Appendix E, and Jacobians
are used to translate from the general results to the
transistor parameters shown in Fig. 14.

Fig. 10: General case of curve and asymptotes for y—= (p+qx)/(r+sx).
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Asymptotes (Continved)

Three asymptotes are used, with 45° slopes if
identical log scales are used for ordinate and ab-
scissa. For constructional purposes, it should be noted
that the points of intersection of the asymptotes do
not fall at z, and g, on the load resistance scale,

Power Gain Error Rafios

The “Projection Ratio” is, somewhat illogically, de-
fined as the ratio of g, to 2,. This justification for this

88

definition, of course, is that it makes for simpler for-
mulas for the error ratios.

In a treatment similar to that given the impedance
curves, “equal plotting points” are established on the
abscissa, but the error ratio is in all cases related
only to the inclined asymptotes and not to the hori-
zontal asymptote. The error at an abscissa value lo-
cated at n plotting points from the central ordinate
of symmetry,

V'

* (14 P-G+iR)y (1 4 P~ -1
where P*% is the (log scale) ratio of adjacent mark-
ing points, as in Fig. 14.
The power gain is at a maximum of
Ry - yr/lhe'® + yoth?

at a load resistance of

\/za go .
At this value, the error is
14 P-1[1 4 P17

where P = g,/z,. At the first plotting point either
side of the central line of symmetry, the error ratio is

20+ P,
and at the second plotting point the error ratio is
14 P14 P30

For any given type of transistor, there is a produc-
tion spread of parameters which itself represents a
complex mathematical problem insofar as it relates to
the design curves. Variation of the selected value of
emitter current will also change the transistor param-
eters, and the popular design method of including a
small unbypassed resistor in the emitter lead of a
transistor introduces further changes to the network
parameters. A change of ambient temperature will
change the parameters, and will probably change the
emitter current, too, resulting in further changes.

These and other agencies may be at work separately
or simultaneously to cause very considerable fluctua-
tions in the parameters which have been assumed to
remain constant. To say that these changes are out-
side the scope of this article may be true, but not very
consoling.

To some extent, the effect of variations in transis-
tor parameters can be limited by the use of negative
feedback. Then a new set of parameters can be written
for the network, including the negative feedback, and
the methods outlined here can be used to provide de-
sign curves which will be a little more stable.

In any event, the present methods possess the merit
of being easily applied, and taken in conjunction with
the method of converting transistor parameters pre-
viously described!, they provide a useful first approxi-
mation in many of the problems assoc1ated with
transistor circuit design.

Reference

1T. R. Nisbet and W. W, Happ, ‘“Jacobians—a New Computa-
tional Tool,” Electronic Industr{es, November 1958.
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Page from an

Engineer’s
Notebook

ORMALLY a constant voltage
device consists of two elements
connected in series. Element 1 has
a characteristic with a sharp knee,
whereas element 2 has a straight
characteristic and acts as a current
limiting device. The voltages
across these elements are E, and
E, FE, is the stabilized voltage.
As shown in the graph, it is pos-
sible to get a common characteris-
tic (dotted line) of the device by
combining the characteristics 1
and 2 by means of adding up the
voltages at a selected current value.
It is recognized easily that char-
acteristic 1 reaches its knee-volta-
age at a certain line voltage E;
from where Element 1 takes up its
stabilizing function.

This line voltage E; is often
called cut-in voltage.

Let R, denote the resistance of
the characteristic 1 (dynamic im-
pedance) above the knee and R,
the resistance of characteristic 2.
Furthermore:

E.1 = Low Line Voltage
Frir = High Line Voltage
F,;, = Voltage across element 1 at low
line voltage
I\n = Voltage across element 1 at high
line voltage
E,;, = Voltage across element 2 at low
line voltage
E.g = Voltage across element 2 at high
line voltage
At = Change in current due to line
voltage change from E.1 to ELy
Then the lowest line voltage
Errn = EyL + By (1)
at the highest line voltage
Eig'=EiL +A8itR + Es +Ai Ry (2)
Subtracting (1) from (2) yields
Ergy — Epp = a1 (R 4+ Ry)
= total change in line

voltage = AEL 3)
For characteristic 1 alone,

ELECTRONIC INDUSTRIES -

#49 Accuracy of a
Constant Voltage

Device

By DR. S. LINDENA
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Dividing (4) by (3)
T (&
AE'L_R1+R2 apsolute ratio

This equation tells us that the

change across the stabilizing Ele-

ment 1 is times smaller

Ry
R+ R,
than the line voltage change. This
relation, however, does not give a

clear picture as AFE, itself may be

small, relatively. However, it could
be high. Therefore, it is of inter-
est to know what percentage
change across the stabilizing ele-
ment is caused by what percentage
change of line voltage. Therefore,
AFE, is put in relation to E,; and
AE; in relation to E,;,

Equation (5) multiplied by —E—L—L yields
¥

Element 2

A constant voltage
device normally con-
sists of two elements
connected as shown.

Element 1 has a char-
acteristic with a
sharp knee while ele-
ment 2 has a straight

characteristic and acts
as a current limiting
device.
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Accuracy (Concluded)
AE;
Ey; _ R, EiL ) ®)
AEL RBi+ R \ By
Ep
Combining equation (6) with equation
(1) yields
AE;
E.. _ (l EzL)
AEL Ry + R, E.
Ep
As this is a relative relation I want to
nominate:
SE, = e and $E; = L2
IL LL

Then we get the relative relation:
SE, _ ( + E,; )
SEL R: + R, E..

From this equation it is to be seen
that the best stabilizing effect is

given, when R, (dynamic imped-
ance) is as low as possible where-
as, K, should be high. On the
other hand E,; the voltage across
Element 2 at low line voltage
should be low and E,; the voltage
across Element 1 at low line volt-
age, should be as high as possible.

For ease of evaluation let us put
the last equation into the following
form:

Eas
B, = — (1 ) oE
‘TR + ' \! T g, )

Let us consider an example.
Given: The line voltage varics from Err
= 40 vde to Ery = 50 vde
Hence AE;, = 10 vdec and
AE, 10

A
=— =025 &
ELL 40 0.25 = 25%

8EL =
Chosen:

PERFORATED PAGES!

In response te many reader requests the poges
in the main editorial section have now been
perforated. This will enable readers to easily
remove material for their reference files. |If
the copy of Electronic Industries you receive
already has pages removed that you want, please
let us know. We'll be glad to provide missing
pages.

Zener Diode MZ 4.7
with E;z = 4.7 volt at 30 ma de
and B, = 1.25Q from data sheet.

From this we get:
E. =Ep, — Eip = 40 — 4.7 = 35.3 volt
R, = B2 _ 383 g0
1 30 X 1073
and the regulation (voltage change) across
the Zener diode
1.25 35. 3)
X 259
o = 125+1180( u ¢
= 0.001055 (1 + 7.53) X 25%
= 0.225%

Rota-Form Coil Winder

Abstracted from a paper by Paul L. Kerley and R. H.
Opperman, Sandia Corp., Sandia Base, Albuquerque, N. M.

AMACHINE which winds layer-
wound transformer coils on
uncut “C” cores, used in saturable
reactor applications, has been de-
signed by engineers at Sandia
Corp., Sandia Base, Albuquerque,
N. M. Coils for this type of core
obviously cannot be wound and
then placed around a leg of the
core. Formerly, they were hand-
wound on the core by means of a
shuttle containing the required
amount of wire, or wound on a
toroidal winding machine by using
a window - winding attachment.
Neither of these methods is satis-
factory.

Hand-winding is tedious, time-
consuming, and subjects the wire
to severe handling. For coils of
appreciable inductance, it is diffi-
cult to hold enough wire in the
“shuttle.” The toroidal machines
do not lend themselves well to the
task. Their bobbins hold only a
limited amount of wire of a given
size. They do not make true layer-
windings without objectionable
overlapping of turns, and they are
very clumsy as regards the placing

90

of layers of insulation between
layers of windings. For example,
the core must be removed from
the window-winding clamp each
time a layer of insulation is in-
serted.

The Rota-Form Coil Winder,
Fig. 1, uses a completely new wind-
ing technique in that the coil and
the coil form are rotated about
one leg of the uncut “C” coré. This
is accomplished by means of a split
bobbin or coil form, Fig. 2, which
is placed around a leg of the core

Fig. 1: This winder
uses a completely
new technique; the
coil and coil form are
rotated about one leg vt bosews i
of the uncut “C”
core. e

Buresacd 10

ELECTRONIC INDUSTRIES -

and glued or taped together to form
a solid bobbin.

The core is held stationary in a
special recessed holder. The bob-
bin rests on four rubber-faced
drive wheels and is held down by
a hinged clamp on which two idler
wheels are mounted; thus, the form
can be rotated about the leg of the
stationary core. A standard-sized
wire spool will supply enough wire
for many coils.

Access is had to two sides of the
bobbin while it is in the machine;
this permits easy handling of the
wire and the layer insulating ma-
terial.

The bobbin can be made of any
machinable material. For high-

(Continued on page 194)
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Silicon photovoltaic cells are being used more

in satellites and space vehicles as power sources.

They are low in weight, have a good conversion efficiency,
and can withstand environmental stresses.

A new process that makes this possible is described.

For Space Vehicles . . .

Improved Silicon
Photovoltaic Cells

ILICON photovoltaic cells are finding increasing

application in satellites and space vehicles as
power sources. The requirements are extreme low
weight, high conversion efficiency and ability to with-
stand the environmental stresses encountered in
space.

An improved process for the manufacturing of sili-
con solar cells has been developed, offering high con-
version efficiency and a cell construction that permits
reliable mounting. This paper describes the new cell
construction and introduces a basic low weight
module assembly of these cells designed for space ap-
plications. The electrical characteristics of the cells
are described and data for solar cell design in space
environments and temperature control is presented.

Fig. 1a: Cross section of a solar cell

\P‘ 'K ALLOYED CONTACT
e é\

LTINNED BACK CONTACT

OUTLINE DIMENSIONS: IX2 CM

ACTIVE AREA: 1.8 cM2
EFFICIENCY OF CONVERSION: 7%, 8%,9%,10%

WEIGHT: .3 GRAM
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By HARRY NASH
and WERNER LUFT

International Rectifier Corp.
1521 E. Grand Ave.
El Segundo, Calif.

Cell Design

The silicon photovoltaic cell described here is the
boron diffused silicon p-n junction device developed
by the Bell Laboratory.! 2 This cell is a high efficiency
solar energy converter commonly referred to as the
Solar Cell. The innovation to the basic silicon solar
cell design is in the use of an alloyed contact strip
bonded directly to the p layer to form an integral part
of the cell. This process was developed by the Inter-
national Rectifier Corporation for the Signal Cerps*
to provide silicon solar cells with non-plated contact
strips.

The silicon solar cell consists of the n doped silicon

*Contract No. DA-36-039-SC-66469.

Fig. 1b: Diagram shows shingle construction of cells

250 GRAMS
«h %%;E—/”kf"“‘ =)

g BCM——————"

2X 46 CM

OUTLINE DIMENSIONS:
ACTIVE AREA! 5.0 cm2
EFFICIENCY CF CONVERSION: 7%,8%,9%

WEIGHT: 1.5 GRAM AVERAGE

9N




Silicon Cells (Continued)

wafer having a boron diffused p layer at the active
surface. A cross section of this cell and alloy contact
construction is shown in Fig. 1a. The p contact con-
sists of a metal strip bonded to pure aluminum which
is alloyed directly into the silicon cell. This aluminum

Fig. 2: E-1 characteristics of a 1 x 2 cm 10% efficiency cell
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Fig. 3: Typical variation of max. power output vs. cell temp.
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alloy forms a p-n junction contact with the n doped
wafer and a very intimate ohmic contact to the boron
p layer. The cell is then tinned at the p contact strip
which is the electrical positive terminal. The entire
back surface of the cell is plated and tinned to form
the electrical negative terminal. This design con-
tributes to very low series resistance in the p contact
and n contact, thereby offering improved conversion
efficiency. In addition, the p contact strip reinforces
the silicon wafer to make the contact area the most
rugged part of the entire silicon cell.

The “alloyed contact” silicon cell is presently being
produced in the 1 x 2 cm configuration that has be-
come standardized for military applications. This cell
size is very well adapted to the requirements of high
efficiency solar energy conversion.® Larger area vells
may be produced, but at a loss in conversion efficiency.
Smaller area cells may be made of comparable and
even higher efficiencies that the 1 x 2 em size, but
area utilization of such cells may be poorer. For space
applications these cells can currently be obtained in
grades of 8%, 9%, and 10% conversion efficiency.
Higher efficiency cells have been produced in proto-
type quantities, but these are not yet offered for
space power designs.

Light Weight Module Assembly

The superior ruggedness and contact strength of
this new silicon cell construction becomes evident
when cells are assembled in series combinations as
basic module units. The method for interconnecting
silicon cells to obtain the highest efficiency per unit
area is the shingling method. In this assembly, the p
contact of one cell is in direct contact with the tinned
n contact of the adjacent cell in a series connected
string. The entire exposed surface of the shingled
assembly, with the exception of the collector strip
on the end cell, is an active surface. Fig. 1b illus-
trates a cross section of this five-cell shingled module.
Design tests of this module under simple beam load-
ing have shown the maximum shear and bending
stresses to be limited by the silicon wafer crystalline
structure, rather than the interconnecting joints.
This test is performed on all shingled assemblies in
production with a 250 gram load applied at the center
of the unit, as shown in Fig. 1b.

The shingled module assemblies are extremely light
in weight and offer the optimum power-to-weight
ratio for space power designs. The total 1.5 gram
weight of the module is a compesite of the five indi-
vidual cells, at 0.3 grams per cell, in this assembly.
Yet, the module is strong enough to be readily han-
dled for assembly into sub-panels or directly onto a
vehicle skin. However, caution must be observed to
protect it from bending or localized stresses that can
break the cell’s erystalline structure.

Power Supply Design

The design of silicon solar cells into power supplies
for space vehicles requires an understanding of their
behavior under space environmental conditions. Such
influences as magnitude and spectral distribution of
solar radiation, thermal equilibrium of the solar col-
lector and damaging effects of micro-meteorite ero-
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temperatures above 30°C, the max-
imum power output decreases
linearly with increased tempera-

CURRENT AT
MAX POWERY

ture at a rate of approximately
0.6% per degree C. For tempera-
tures below 30°C, the maximum

output power increases at approxi-
mately the same rate down to
—10°C. Below this temperature,

o

ILLUMINATION CORRECTION FACTOR
<« g

MAX. POWER

the rate of change in maximum
output decreases.

The influence of cell temperature
on open circuit voltage and short
circuit current is shown in Fig. 4.

mmmmn - mvg’m: .

. Flg. 5: T’wttal vauamn of power, voItage and current‘- .
at nmamum power output versus incident solar radwmn

sion must enter into the design. From our present
knowledge of the space environment, good approxi-
mations may be made on the cell performance under
these conditions.

Before analyzing the space environment influence
on solar cells, a brief review of the characteristics of
the cells at the surface of the earth is presented.

Basic Electrical Characteristics

Fig. 2 illustrates the voltage-current characteristics
of alx2cm 10% efficiency cell. The characteristic
is shown for standard conditions at which silicon
solar cell performance is normally specified. These
conditions are:

Incident Radiation Power—100 mw/cm?2 equivalent
solar radiation.

Cell Temperature—30°C.

The radiant energy source used when determining
these characteristics is a tungsten lamp. The light
beam passes through a 17 water filter and is directed
on the cell surface. This water filter is used to obtain
a spectral distribution of the radiation falling on the
cell which approximates the spectral distribution of
solar radiation at the earth’s surface. The light
source is calibrated at 100 mw/em?2 equivalent solar
irradiation by comparison with a standard pyrhelio-
metric measurement under direct solar radiation at
approximate air mass—1, (Fig. 7).

The cell whose characteristics are illustrated in
Fig. 2, delivers a maximum power output of 18 milli-
watts at 100 mw/cm? solar radiation, corresponding
to a conversion efficiency of 109%. The maximum
power output is delivered at 0.4 v at the specified cell
temperature of 30°C.

Temperature Effects

Fig. 3 illustrates the influence of cell temperature
on the maximum power output of silicon cells. For
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The open circuit voltage decreases
approximately linearly with in-
creasing temperature, whereas the
short circuit current is nearly in-
dependent of temperature within a
wide range.

Effects of lllumination Level
and Spectral Distribution

The output characteristics of a solar cell vary with
the amount of incident radiant power. For any given
spectral distribution of the incident radiation, varia-
tion of the short circuit current is linear with radia-
tion. The same holds true for the output current at
maximum power transfer, as shown in Fig. 5. The
variation in output voltage at maximum power as a
function of incident radiation above a certain light
level is nearly linear, but small, as seen from the
same figure. Below this level, which is 40 mw/cm?
for solar radiation at sea level, the voltage decreases
more rapidly with decreased radiation.

The output from a solar cell depends not only on
the magnitude of incident radiation received, but also
on the spectral distribution of the radiation. The
solar cells can convert radiant energy into electrical
energy for radiation of wave lengths from approxi-
mately 0.4 to 1.1 microns. However, the conversion
has the highest efficiency for 0.8 microns wave length.
This is seen in Fig. 6, which shows the relative
spectral response of the short circuit current for
radiation of constant power per unit wave length.

THE SPACE ENVIRONMENT
Spectral Distribution

When the silicon solar cell is elevated to a point
just outside the earth’s atmosphere it is exposed to
a magnitude of solar radiation called the “solar con-
stant.” The solar constant is defined as the mean
value of solar radiation at normal incidence outside
the earth’s atmosphere at the mean solar distance.
The magnitude of the solar constant has been deter-
mined to be approximately 140 mw/cm2.* Its relative
spectral distribution is shown in Fig. 7, at zero air
mass (m=0).
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Silicon Cells (Continued)

In its passage through the earth’s atmosphere, the
solar radiation is modified by scattering, absorption,
and reflection effects that are spectrally selective. Al-

Fig. 6: Relative spectra! response of short circuit 1 for un-
coated cells for radiation of constant power per unit wavelength.

l ]
4 A

/ \
\

w

oo
—_

o p

N

v
N
=

N
-~

RELATIVE SPECTRAL SF_K)RT CIRCUIT RESPONSE

N
e

)

PSS

T

10 Ll

)

WAVELENGTH A — MICRONS

Fig. 7: Relative solar spectral radiation for three air masses.

1
=
/1T~
J A3
7 ] {/ R ey

LERs

B
4

RELATIVE SOLAR SPECTRAL IRRADIANCE

S
|

el |

i ST % 7§ 9 10 Ll 1z 13 1§ 15 1§ 17
WAVELENGTH A — MICRONS

Fig. 8: Relative spectral response of short circuit current
for solar radiation (uncoated cell), at three air masses

N\
J\\:\

P

o ¥

4

VA

[

=/

E]

N~

-
\3

e
—

]

\\
\la\

P
<>
=

RELATIVE SPECTRAL RESPONSE OF SHORT CIRCUIT CURRENT

WAVELENGTH A — MICRONS

94

most all the energy of wave lengths shorter than 0.3
microns is absorbed in the upper atmosphere, Water
vapor and atmospheric gases absorb selectively in
the visible and near infra-red spectrum. The result-
ing magnitude and spectral distribution of solar
radiation striking the surface of the earth is notably
different from that outside the atmosphere. This
magnitude is 93 mw/cm? for air mass=—1 and 74 mw/
em? for air mass=—2.5 The relative spectral distribu-
tion for m=—1 and m=2 is also shown in Fig. 7.

The efficiency of a silicon solar cell is normally spec-
ified at a magnitude of 100 mw/ecm? solar radiation,
with approximately spectral distribution m=1. For
space applications it is necessary to know the cor-
responding efficiency, for solar radiation at m=—0.
This efficiency can be determined from Fig. 8, which
gives the relative spectral response of silicon cells for
solar radiation and which is obtained by point-by-
point multiplication of the curves in Fig. 6 and Fig.
7.

The ratio of output from a cell at solar radiation
m=—0 to solar radiation at m=—1 is obtained by taking
the ratio of the integrals of corresponding curves in
Fig. 8. This ratio is 1.25. Likewise, from Fig. 7, the
ratio of the solar radiation for m=0 to m=1 is 140/
93—1.5. It is seen that the output from a cell in go-
ing from m=—1 to m=—0 increases less than the in-
crease in solar radiation. The efficiency, at constant
cell temperature, for solar radiation of m=—0 is, con-
sequently, only 1.25/1.56—=0.83 of the efficiency for
solar radiation at m=—1. This assumes that there is
a linear relationship between short circuit current
and maximum power output.

From the above analysis a factor of F, =.83, equal
to the ratio of cell efficiencies for solar radiation m=—
0 to m=1, is introduced. It is interesting to note
that F, may be greater than unity for a solar energy
converter having a broader spectral response than
silicon cells.

Surface Temperature of Solar Collectors

The surface temperature of a solar collector of
given configuration in space is determined by its
spectral emissivity and internal energy generation or
absorption. This surface temperature must be known
in order to determine the operating efficiency of the
collector. The following data describes the surface
characteristics of silicon solar cells and indicates
their effect on surface temperature. A practical
method for temperature control to obtain maximum
solar collector output is discussed.

The temperature of a collector can be expressed
in terms of its surface characteristics, i.e., the ratio
of its average absorptivity for incoming radiation
to its average emissivity at equilibrium temperature.
The temperature will also depend on the collector’s
geometrical configuration. In Fig. 9 this relationship
is shown for two collector configurations.

Collector A: Flat plate collector oriented normal to
the incident radiation. (No temperature drop
across collector.)

Collector B: Rotating spherical collector with axis of
rotation normal to the incident radiation.

For both collectors the conversion efficiency for
incident solar radiation to electric power is assumed
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Fig. 9: Surface temperature of solar collectors in space

to be 10% and this power is transmitted away from

the collector.

It is also assumed that the surface

characteristics of the collector not covered by solar
cells is identical to the surface characteristics of the
solar cells. In addition, the re-radiation to space of
the collector is assumed unobstructed and no reflected
radiation is received from the earth, moon or other

body.

The abscissa of the plot in Fig
surface characteristics of the col-
lector (E,L./ETJ\). These surface
characteristics for uncoated solar
cells have been determined by mea-
surements (Fig. 10). From this
data the average absorptivity (a.)
for solar radiation at m = 0 has
been determined to be 0.91; this
value is assumed to be independent
of the cell temperature for the tem-
perature range of interest. From
the same data the average emissiv-
ity (€;) of the solar cells as a func-
tion of cell temperature has been
caleulated and the result is shown
in Fig. 11.

PERFORATED PAGES!

In response to many reader requests
the pages in the main editorial sec-
tion have noéw been perforated. This
will enable readers to easily remove
material for their reference files. If
the copy of Electronic Industries you
receive already has pages removed
that you want, please let us know.
We'll be glad to provide missing pages.

ELECTRONIC INDUSTRIES -

. 9 represents the

The temperature of a solar collector in space can
be determined from this data. In Table I, the cell
temperature for the two collectors considered is
presented.

Temperature Control

It can be seen from Table I that solar collectors
A and B operate at a relatively high surface tem-
perature and consequently have a lower efficiency
than desirable for space power supplies. The sur-
face temperature of the collectors may be consider-
ably reduced by reducing the ¥, /€, ratio of the solar
cells.

An increase in average emissivity of the silicon
solar cell is obtained by the use of thin coated cover-
glass applied over each silicon cell. This coverglass
is bonded directly to the cell surface to eliminate the
“green-house effect.”” A typical example of the tem-
perature of solar collectors when using coverglass
on silicon cells is shown in Table II for the same
cases as shown in Table I with non-covered cells. For
this design the coverglass has increased the F; of
the silicon cells from 0.35 to an estimated 0.92 and
the @, from 0.91 to an estimated 0.92. 'The resulting
increase in power output for the Collector A is 16%
and for the Collector B is 47%, taking into considera-
tion the transmission loss through the coverglass.

The coverglass is extremely light in weight and
may be applied to silicon solar cells in any type of
assembly. When applied to the standard module
shown in Fig. 1b, the entire assembly weight is 25
grams. In addition to its function in temperature
control, this coverglass also provides protection to

(Continued on page 106)

Table 1
Temperature of Solar Collectors with Non-Covered Silicon Cells
| I f
| FT
Collector Temperature
7 .
Collector - £, Fal _ .r_ Surface Correction
(€ — ez)T Temperature Factor
S |
Flat Plate (A) | 0.91 0.35 0.92 0.72 80°C 0.79
Rotating
Sphere (B) 0.91 0.35 2.65 75°C 072
Table 2
Temperature of Solar Collectors With Coverglass
Fr
Collector Temperature
- : = i
Collector Ey é,-r ] éT _-_T _ Surface Correction
((l + 621. Temperature Factor
Flat Plate (A) | 0.92 0.92 0.92 0.5 52°C 0.88
Rotating
Sphere (B) 0.92 0.92 1.0 0°C 1.16

*€,r Average emissivity of rear surface of Collector A at surface temperature T.

August 1959

95



B+ Fig. 1: Diagram of a
[o) basic class C fre-

quency multiplier.
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By HAROLD T. McALEER
General Radio Co.
West Concord, Mass.

A Novel Method for

HE process of frequency multiplication can be

separated into two operations—harmonic genera-
tion and harmonic selection. The commonly employed
Class C frequency multiplier shown in Fig. 1 illus-
trates this process.! The voltage applied to the grid
of the tube is large enough to bias the tube well
below cutoff so that the plate current flows in brief
pulses. These current pulses flow into an impedance
(the plate tank circuit) designed to emphasize the
desired harmonic component and attenuate all others.

Using the methods of frequency-domain analysis,
the plate current can be approximated by a train of
fractional sine-wave, or perhaps cosine squared,
pulses. A Fourier series? can be determined for the
plate current, and from the impedance of the tank
circuit, the various harmonics in the plate voltage
can be calculated.

A better physical picture of the circuit perform-
ance is obtained from a time-domain description.
Using this method, the plate tank circuit is consid-
ered to be excited by each pulse of current. In the
interval between pulses, the tank circuit “rings” at its
own natural frequency. The plate voltage takes the
form of an amplitude-modulated wave with an enve-
lope composed of a series of decaying exponential
waves. The amount of decay or decrement of the
envelope depends on the interval between current
pulses and the Q of the tank circuit, or in frequency-
domain terms, on the discrimination of the tank cir-
cuit to adjacent harmonics.

In the generation of medium (5-10) and high
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(> 10) order harmonics with the Class C multiplier,
efficiency considerations dictate the use of a brief
current pulse. For the usual case, the spectrum of
the pulse train has a decreasing envelope in the region
of interest. That is, the desired harmonic component
of the current is smaller in amplitude than the next
lower harmonic and greater in amplitude than the
next higher harmonic. This condition makes filtering
difficult. In many applications, however, efficiency
and power handling capability are of secondary impor-
tance, the primary goal being the generation of a
harmonic voltage with high spectral purity, ie., a
“clean” voltage with low adjacent harmonic content.
In this case the usual method is not always the best.

Advantages of a Rectangular Waveform

A study of the spectra of commonly encountered
waveforms? indicates that, for the generation of
medium- and high-order harmonics, the rectangular
waveform offers many advantages. In the frequency
range up to about 1 Mc, several methods exist for the
generation of essentially rectangular waves. The spec-
trum of a rectangular wave extends far into the high-
harmonic region with relatively low roll-off compared
to the spectra of other common waveforms. The
rectangular wave spectrum also exhibits periodic
nulls. These nulls represent a disadvantage if a wide
smooth spectrum is desired, but for the generation
and selection of a single harmonic, the nulls can often
be used to advantage.

As illustrative examples of the use of rectangular
waveforms, let us take the cases of frequency multi-
plication by factors of 5 and 10. For multiplication by
a factor of 5, or indeed by any odd factor, the spec-
trum of a square wave displays the desirable prop-
erty of containing only odd harmonics. That is, the
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A unique, but relatively simple method of frequency multiplication is
described. A multivibrator-type circuit is used to produce a rectangular
current pulse. The duty ratio of the pulse is adjusted to maximize
the desired harmonic and minimize the adjacent harmonics simul-
taneously. There are many uses foday for frequency multipliers.

Frequency Multiplication

nulls of the spectrum are positioned on the even har-
monics. This property simplifies the task of filtering,
allowing a relatively clean output. This behavior be-
comes clearer when the time-domain performance is
described. Assume that a square wave of current is
passed through the tank circuit of Fig. 1. One tran-
gition of the square wave excites the tank circuit
which is tuned to the fifth harmonic of the input fre-
quency. The circuit rings for 214 cycles. At this
point, just as the plate voltage is reversing polarity,
the next transition of the square wave occurs, excit-
ing the tank circuit in opposite phase and intensifying
the natural amplitude of the plate voltage. In the

f‘ig, & D{agram of frequency multiplier that’s output is 5Smc with 0.1 or 1.0mc input.

steady state the envelope ripple of the plate voltage
displays twice the rate and about half the decrement
that would occur if the tank circuit were excited only
once a cycle of the fundamental frequency, as by a
brief pulse.

Use can again be made of the peaks and nulls of
the rectangular-wave spectrum for multiplication by a
factor of 10. It can be shown that a rectangular wave-
form with a duty ratio of 0.45 displays the unique
property of maximizing the tenth harmonic and mini-
mizing the ninth and eleventh. By decreasing the
pulse duration from 0.5 to 0.45 periods, the spectrum
is “stretched” so that a peak occurs close to the tenth
harmonic and nulls occur close to
the ninth and eleventh harmonics.

SCHMITT i blone In the time domain again, this
TRIGGER MV +300 CLAMP ‘ waveform results in two decay re-
. /oox/ig’ ;_io/ iigns of the tank voltage, one of
S0k Sk = ok Seak L S0 Lo 5 and one of 5.5-cycle duration.
[ s 1 dooxs Eﬂc T ww T This results in a smaller decre-
s JEZ JEls e ment than would occur if the tank
5'00/::5” L E:\ AE - _____f—gﬁ\-— ) circuit voltage were allowed .to
(aoke . -] 6x8 - I decay for the entire 10-cycle in-

- Sox 478 s or (et
2 2 sz 2. -4 = A Practical Circuit
250 o o 2 ractical Circui
A circuit utilizing the above
principles is shown in Fig. 2. This
S 240k %’Jﬂ” —)}% ;EO circuit is used to multiply input
yeys  Z2m |azox el L__| e frequencies of either 100 KcC or
o022 e - o5 /:: o e = out 1 McC to. 5 McC. If' tl‘xe input fre?-
e 50K l \v o & quency is 100 K¢, it is first multi-
e onE 1 1 plied by a factor of 10 to 1 MC
= ' =2 gg/kii 2 300x L using the 0.46 duty-ratio rectan-
a9 gular pulse discussed above and
CATHODE FOLLOWER IMc -5Mc = thence to 5 MC using a square

. HMNC GEN
SCHMITT wave.
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Frequency Multiplier
(Concluded)

Both halves of V1 are connected as a Schmitt
trigger circuit® which generates standard trigger
pulses independent of the waveform of the 100 kc
input voltage. These trigger pulses synchronize the
following stage involving V2 and half of V3. The
triode half of V2 and the screen grid, control grid,
and cathode (a simulated triode) of the pentode half
are connected as a cathode-coupled monostable multi-
vibratort which produces a rectangular pulse of cur-
rent 4.5 psec. in duration when triggered. The circuit
is triggered every 10 psec. (100 Kc), thereby produc-
ing the desired 0.45 duty-ratio pulse. The rectangular
current pulse is coupled into the plate circuit of the
pentode half of V2 which contains a parallel resonant
tank circuit tuned to 1 Mc. One-half of V3 is con-
nected as a diode to stabilize the action of V2. The
1 Mc signal is further filtered in a second tank circuit
which also serves as the input point for an input fre-
quency of 1 MC. The well filtered 1 Mc signal is applied
through the other half of V3 connected as a cathode
follower to V4. V4 is connected as a Schmitt circuit
which, when driven by the essentially sinusoidal 1 Mc
signal, produces square current pulses having, theo-
retically, only odd harmonic components. These cur-
rent pulses are coupled to the plate circuit of the
pentode half of V4 where the fifth harmonic (5 Mc)
is accentuated by the tank circuit.

Figure 3 shows several of the waveforms produced
by the circuit. Waveform A shows the trigger pulses
applied to the input grid of V2. A small pulse can be
seen on this voltage which is coupled back from the
monostable multivibrator when it resumes its stable
state. Waveform B shows the typical multivibrator
grid voltage at the grid of the pentode half of V2.
When the multivibrator action is initiated by a pos-
itive trigger pulse, the grid voltage falls rapidly,
cutting off the V2 pentode. The grid voltage then
rises toward the B- voltage with a time-constant
determined primarily by the coupling capacitor and

A. Trigger pulses at input grid
of V2, 100 ke

B. V2 pentode grid voltage, 100 ke

C. V2 pentode plate voltage, 1 Mc

D. Filtered 1-Mc signal

E. Input signal to V4, 1 Mc

F. 5-Mc Output Voltage

Fig- 3: Multiplier waveforms for circuit shown in Figure 2

the pentode grid-return resistor. When the pentode
grid voltage enters the grid base, the multivibrator
switches back to its stable state, returning current
to the pentode. Waveform C shows the 1Mc plate volt-
age of the V2 pentode. Note the 4.5 and 5.5-cycle
portions of the waveform. Waveform D shows the
1 McC signal after the next stage of filtering. The
decrement is almost completely absent. Waveform E
is an expanded view of this voltage. Waveform F
shows the 5 MC output voltage at the plate of the
pentode half of V4.

Conclusion

For fundamental frequencies up to about 1 Mc, the
rectangular wave output of multivibrator-type cir-
cuits can often be used to great advantage for fre-
quency multiplication by moderate factors.
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More on Railroad Electronics

NOTHER form of closed circuit

is now done primarily by men who
walk past the cars in outlying sta-
tions and note the numbers and
types. The information is then tele-

TV, working in conjunction
with an electrostatic printer, may
be the next tool to speed-up rail-
road freight service.

By reducing the manual clerical
requirements of freight classifica-
tion, and increasing the time avail-
able, cars may be properly dis-
patched immediately upon arrival
in the freight yard.

The results of a feasibility study
conducted by the A. B. Dick Co. at
the request of the New York Cen-
tral System indicate that pictures
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of a freight train, passing an out-
lying station at 60 mph, can be
made and flashed instantaneously
to some central office or freight
yard.

If the freight yard has a com-
plete picture of a train several
hours before it enters the yards,
the car types and numbers could be
checked to keep each car heading
toward its correct destination.
Further, the information could be
used to plan the make-up of new
trains from arriving cars.

This important railroad activity

ELECTRONIC INDUSTRIES -

graphed or telephoned to the next
change point. Conventional closed-
circuit television is sometimes used
for this purpose, but this involves
manual recording of car numbers.
Further, usual TV framing rates
lend to blurring unless the trains
move relatively slowly.

Television Printer

The new system employs a ver-

sion of the Videograph Electro-

static Printer developed at Stan-

ford Research Institute for the
(Continued on page 138)
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The current in L is in such a direction as to dis-
charge the capacitor, and therefore the energy in the
capacitor is transferred to the inductor. The current
increases to a peak slightly greater than I. Then
energy begins to transfer back to the capacitor and
the voltage across the capacitor builds up in the
reverse direction. These sinusoidal current and volt-
age oscillations are pictured during the retrace inter-
val in Fig. 1. They would continue unperturbed
except that the switch is closed at the instant when
the voltage across the capacitor has returned to E.
At this time the magnitude of the yoke current is
again I but in the reverse direction. The linear cur-
rent sweep commences and the cycle repeats itself.

Mathematically, the current in the yoke before and
after switching possesses a continuous logarithmic
derivative. This follows since both the current and
its first derivative must be continuous due to the
presence of the capacitor in parallel with the in-
ductance. The retrace period is therefore somewhat
longer than one half the period of oscillation,
n (LC)*%. If the sweep time is much greater than the
retrace time, t,, then the retrace time is very nearly
= (LC)*. This is true in television horizontal de-
flection.

The peak voltage across the switch when it is
open during the retrace time is V (Fig. 1). The
peak current that the switch must carry is I. From
the relations in Fig. 1, i.e.,

V=1 ‘/—g and t; = = (LC)!

the volt-ampere rating of the switch may be ex-
pressed as

VI = (x/t;) LI%
For deflection of a 110° yoke with 15 kv accelerating
potential this becomes

VI1=10,700/t, , t. in psec.

This is a convenient factor for estimating the capa-
bility of a given transistor in this application.

Returning to the switching portion of the cycle,
consider what happens if the switech is not opened
instantaneously. This means that the current does not
become zero at once. The current in the switch decays
as the voltage across the switech builds up and con-
sequently there is a loss of energy in the switch. Due
to this loss, the oscillation of energy between the
inductance and capacitance is damped by a non linear
resistance. To investigate the nature of this damp-
ing, and other effects of real switching as opposed
to ideal switching, an assumption is made regarding
the nature of the switching.

It is assumed that the current in the switch decays
exponentially. Such an assumption is reasonable be-
cause of the nature of the diffusion process on which
transistor action relies. In terms of the hybrid-pi
equivalent circuit for transistors, the exponential
waveshape is a consequence of the resistive and ca-
pacitive input elements, Fig. 2. This latter argument
is admittedly somewhat inapplicable for at least one
reason, i.e., the hybrid-pi is a small signal equivalent
circuit and we are concerned here with large signal
operation.
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However, experimentally, the current decay may
be observed to have an exponential appearance. There-
fore, for this reason and since only a first order
criterion for switching speed is what is presently
desired, the exponential assumption appears useful.
The current in the switch, furthermore, is assumed
to be independent of the voltage across the switch;
a reasonable assumption for the collector circuit of
a transistor when the collector is reverse biased.

Analysis
The current in the switch from time t = 0, when it is opened
will be taken as 1w = I exp (= t/T),
where, T = value of the yoke current (and switch current) at
the time of the opening of the switch, t = 0
T = time constant of the switch, i.e., the time at which
the switch current has decayed to 36.89; of its
initial value.

With reference to Fig 1, the differential equation
for the yoke current is obtained:

PERFORATED PAGES!

In response to many reader requests the puges in the main editorial section
have now been perforated. This will enable readers to easily remove material
for their reference files. !f the copy of Electrenic Industries you receive
already has pages removed that you want, please let us know. We'll be
glad to provide the missing pages.

law = I, + i¢
1¢ = C (dvi/dt) = LC (d*i/dt?)
LC (d%y/dt?) 4 i, = I exp (— t/T) 1)

A particular solution to this Eq. 1 is,

Iexp (— t/T)
1 + (t,/=T)

The complementary solution to Eq. 1 is,
A sin (wt + B)

in which the constants A and B must be evaluated
from the initial conditions of the current and its
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TV Swﬂ'chlng (Continued)

derivative. The complete solution is the sum of the
particular and the complementary solutions. With
the constants determined, the exact expression for the
yoke current during the retrace time is:

i_L _exp (- t/T)
I 14 (t/=T)

‘/1 + 3(7 T/t) + (2 to/7 t.) [1 + T/t’)g]gz

1
—+

1 + (r T/t

dn ;(w t/t) + cot 1 [(2 te/7 t) [1 + (r T/t,)z:l + T L,):l

In these expressions the quantity

t, == (LC)% is defined as the nominal retrace time.
It is very nearly equal to the actual retrace time in
practical cases.

Yoke Current During Retrace

To apply this expression to television horizontal
deflection let the sweep time, t,, be 53.5 psec and the
retrace time, t,, be 10 psec. The resultant expression
is plotted in Fig. 38 for switching time constants, T,
of %, 14 and 4 of the nominal retrace time.

The yoke retrace current for the ideal switeh
(in which T = 0) may be found by matching the
logarithmic derivatives of the linear current sweep
which precedes the retrace and of the sinusoidal
oscillation that constitutes the retrace. The result is:
T/t, = 0, i,/T = 1.008 sin[(t/t,) + 1.45]. This
also appears in Fig. 3.

The initial portions of the oscillations are repeated
to a larger scale in Fig. 4. This type of damped
oscillation differs from that obtained when a con-
stant resistance is used for damping. In the process
described here of “exponentially opening” the switch.
the damping is time dependent and eventually dis-
appears. This is evident from the expressions for
retrace current, since they consist of a decaying ex-
ponential added to a sinusoid. After sufficient time
the exponential disappears and only the sinusoid
remains. The total energy represented by this sinu-
soid differs from the initial energy in the reactances
by an amount of energy which has been lost in the
switch.

In a deflection circuit the oscillation will not attain
this steady state unless the switching speed is short
in comparison with the nominal retrace time. This
is because the retrace period is terminated to start
a linear sweep again.

An oscillation damped by a constant resistance, it
will be recalled, is a sinusoid with an exponential
envelope. The oscillation essentially disappears after
a time much greater than the time constant of the
exponential.

Referring to Figs. 3 & 4 several effects are observed
as the time constant of the switch increases. With
slower switching the current in the yoke reaches
higher peak values before it reverses. This is because
the switeh, in taking a longer time to open, main-
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... What's New

Reliable
Rugged
Recorder

ELTABILITY and ruggedness

are two of the fundamental
characteristics of the smallest in-
strumentation recorded developed
to date for complete flight data ac-
quisition. Displacing only 1.6 cu.
ft., it nontheless affords its user 7
to 32 recording tracks of data, de-
pending upon the recording tech-
nique selected. Secret of the mini-
aturization, according to Ampex
Corporation, developer of the tiny
piece of equipment, is the unusual
arrangement of electronics, use of
an all-transistor, solid-state elec-
tronic system in place of vacuum
tubes, and the use of lightweight
metals in the construction of the
chassis.

The sturdy little unit is 57%
smaller and 35% lighter than pre-
viously existing recorders of the
same reliability. Remarkably com-
pact, the system consists of two
units: tape transport and the re-
corder electronics. Designed pri-
marily for airborne data acquisi-
tion, it is equally applicable to un-
dersea research, surface vehicle
analysis, and many other areas
where shock and environmental
requirements preclude the use of
other recorders.

Improved magnetic heads, a one-
piece aluminum chassis, and a rigid
cast cover which opens from both
sides to allow operation from any
position, are just a few of the
assets.

Features

The new unit, known within the
industry as the Ampex Series AR-
200 recorder, answers the need for
a small, versatile recording unit
with no sacrifice of the reliability
characteristic of the larger record-
ing systems.

ELECTRONIC INDUSTRIES -

The complete recorder system includes, from left to right, a power converter, ele_c-
tronics box, the remote control unit, the AR-200 tape transport, and a test unit.

Paralleling the size reduction, the
AR-200 weighs much less than pre-
vious instrumentation recorders
with similar capabilities. The com-
plete system with shockmount,
reels, and tape weighs only 90
pounds.

Extremely rugged and unsus-
ceptible to environmental damage,
the entire recorder can withstand
shocks up to 15 times the force of
gravity. It will operate at alti-
tudes of 100,000 feet, and function
in up to 95% humidity. Also, it
can be subjected to excessive tem-
perature changes, operating over a
range of from —65°F up to 160°F.

Recording Techniques

Four basic recording modes are
available with the system. For
highest frequency response (up to
100,000 cycles at 60 ips) there is
direct recording. For greatest
amplitude accuracy, frequency mod-

Solid - state devices
and etched - board
circuitry makes the
electronic section of
the new mobile re-
corder a compact unit

August 1959

ulated carrier recording accurately
preserves signal amplitudes over a
frequency range of from dc to
10,000 cps. For recording the max-
imum number of data samples, the
AR-200 can record digital informa-
tion at input rates up to 576,000
bits per second. And, as an alter-
native for high data-sampling
rates, pulse-duration modulation
(PDM) is particularly useful for
tests where large numbers of tem-
peratures, pressures, positions, flow
rates, and other quasi-static varia-
bles are to be recorded. Wherever
the recorder is employed, it offers
its user these four recording modes
by a simple change of amplifier.
Electronics for direct record, fre-
quency modulation record, pulse
duration modulation, digital write,
a control track generator, and
regulator reference circuit are all
part of the circuitry included in the

(Continued on page 220)
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What's New . . .

Parametric
Amplifier Diode

OISE temperatures as low as

100° above absolute zero op-
erating at room temperature have
been obtained by Hughes Aircraft
Company in a high gain 3000 McC
parametric amplifier using diodes
of a newly developed type.

Initial production of several
hundred of these diodes per week
is in effect and they are immedi-
ately available to industry, accord-
ing to the Hughes Semiconductor
Division. The diode is the heart of
a parametric amplifier but also has
other important microwave appli-
cations such as switching and har-
monic generation. It is available in
two rugged and hermetically-sealed
versions—one for the region below
1000 MC and a second for the mi-
crowave region. Because of newly
developed modular line production
techniques, these diodes are avail-
able at a price in the same range
as good microwave mixer crystals.

The parametic amplifier does not
require low temperatures for oper-
ation. The parametric amplifier
does, however, have two channels
of amplification, usually called the

This rice grain size, gold-bonded diode is
the key component of a parametric amplifier
which may solve many of the jet-age air
traffic control problems of the near future.

Laboratory compara-
tor magnifies the in-
ner structure of this
gold-bonded diode.

signal and idler channels, which
were used simultaneously to obtain
the low noise temperatures quoted
above. As a further comparison,
the best reported low noise micro-
wave tubes have noise tempera-
tures of about 300° K at 3000 Mc,
but have the advantage of single
channel amplification and electrical
tunability.

With the noise temperature 100°
K obtained at room temperature,
the 8000 Mc amplifier gives 30 db
of amplification with 2 McC band-
width or 10 db of amplification
with 25 Mc bandwidth. Such am-
plifiers would, of course, be useful
in many applications of microwave
and UHF receivers where greater
sensitivity or lower receiver noise
is required.

The production models of the
Hughes diode, designated HPA-
2800 and HPA-2810 have a nominal
cutoff frequency of 70,000 McC at
maximum back bias with a nominal
zero-bias capacitance of 2.5pu f, it
was disclosed. Its exceptional noise
performance is attributed to its
low equivalent series resistance at
microwave frequencies.

A comparison of the parametric
amplifier with conventional micro-
wave receivers reveals a number of
distinct advantages for the par-
amp. By far the most important is

the improvement in noise figure by
3 to 8 db over the best superhetero-
dyne receivers. In radar applica-
tions this can increase radar range
by 100%.

A second major paramp advan-

tage lies in improved overload
characteristics. The paramp will
amplify smaller signals than the
conventional receiver, and at the
same time withstand higher in-
cident power levels without burn-
out or degradation of performance.
This could alleviate in part the
duplexing problem which exists in
present radar systems.

A similar comparison of the
diode amplifier with other paramp
types, and with masers, reveals the
following reasons for current em-
phasis being placed in the diode
paramp development.

1. No large external auxiliary
equipment such as field magnets
and focusing coils are required as
is the case with ferrite amplifiers,
electron beam amplifiers, and ma-
sers.

2. Pump power requirements are
less than for ferrite amplifiers.

3. Low noise amplification is ob-
tained without need for cooling to
liquid helium temperature. (This
is true of the parametric amplifier
in general.) The paramp noise fig-

(Continued on page 136)



Humidity Resistant

0 meet the demand for a pre-

cision potentiometer capable of
operation in a humid atmosphere,
the MDH20 humidity resistant po-
tentiometer was developed by Hit-
ton Industries, 215 S. Fulton Ave.,
Mt. Vernon, N.Y.

The unit is basically a high ac-
curacy (as high as 0.01% lin.) ten-
turn, size 20, precision potentio-
meter in a specially developed
humidity resistant package.

To exclude moisture from the

Potentiometer

Abstracted from a poper Gilbert Bassin,
Potentiometer Div., Litton Industries,
215 S, Fulton Ave. Mt. Vernon, N. Y.

internal mechanical and electrical
portions of the potentiometer a
drawn aluminum case is used and
all joints and screw holes are
sealed using a rubber potting com-
pound.

Most mechanical methods of her-
metically sealing shafts were abon-
doned because of the resulting in-
crease in torque, prohibitive back
lash and mechanical breakdown
from rotation.

Instead a protective Teflon shaft

Surface Ignition Analyzer

NGINEERS from Du Pont’s
Petroleum Laboratory have de-
veloped a simple to use instrument
for measuring the presence and ex-

tent of surface ignition which
sometimes produces a rumbling
noise and loss of power in modern
automobile engines.

The instrument makes possible
surface ignition studies on any
automobile simply by installing spe-
cial pressure-sensing spark plugs
in the car’s engine. Further, it will
help provide clues to both better
fuels and improved high compres-
sion power plants. Instrumentation,
formerly available, limited surface
ignition studies to laboratory test
engines, with which it often was
impossible to simulate actual ser-
vice conditions.

ELECTRONIC INDUSTRIES -

Knock, pre-ignition,
rumble, and thud are
ferreted out by this
equipment, developed
by Du Pont Co. and
installed in their Pe-
troleum Laboratory.

Surface ignition is ignition of
the fuel-air mixture by glowing
carbonaceous deposits in the en-
gine cylinder. The phenomenon,
most pronounced in high compres-
sion engines, results in an undesir-
able build-up of pressure in the
cylinder. The result frequently is
a loss of power and a rumbling
noise caused by abnormal combus-
tion pressures and the accompany-
ing engine vibrations.

Significance of the instrument
development is two-fold. First, it
enables accurate analysis of the
cause and frequency of surface ig-
nition; and, second, it provides
data which will be helpful in de-
velopment of better fuels and more
efficient high compression engines.

(Continued on page 212)
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All joints and screw holes are sealed with a
rubber potting compound on this humidity
resistant Potentiometer. Teflon shield creates
moisture barrier for shaft.

shield was developed which creates
a moisture excluding barrier. Only
a slight increase in the running
torque of the unit is experienced.
This shield is placed in front of the
ball bearing and acts as arn effec-
tive barrier against salt spray,
sand, and dust as well as humidity.
Humidity tests conducted after
temperature cycling and rotational
life tests demonstrate this seal to
be effective even after severe
changes in temperature and ex-
tended use.

Performance

These potentiometers have been
subjected to 15 days of humidity-
temperature cycling in accordance
with the procedure set forth in
MIL - E - 5272A. Measurements of
torque, insulation resistance be-
tween terminals and shaft, and
total resistance were taken at 24
hour intervals during the test, with
units in the humidity test chamber.
The torque remained constant dur-
ing the test.

The insulation resistance rose
considerably on all units tested fol-
lowing a 2 hour air drying period
and rose above 2,000 megohms
after a 24 hour drying period at
40°C.

At no time during the test did
the insulation resistance fall to a
point which would have serious ef-
fect on the ordinary operation of
the unit.

Noise and linearity were checked
prior to and immediately following
the test and no change was ob-
served.

Electrolysis

MDH 20 units have been sub-
(Continued on page 222)
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HE transistor, in some respects, is well suited to

providing a linear current sweep for horizontal
deflection. Its ability to act as a bilateral switch,
i.e., conduct in both directions, and its relatively high
efficiency as such, are two advantageous properties.

On the other hand, the product of the maximum
collector current and maximum collector voltage rat-
ings of currently available transistors is not quite
adequate for horizontal deflection in standard TV
receivers. Also, the frequency response or, more ap-
propriately, the switching speed of transistors with
high collector volt-ampere ratings is low. This article
pertaing primarily to the latter problem, slow switch-
ing speed. An analysis is made in order to estimate
the effects of switching speed on operation. A mini-
mum value of switching speed may be resolved from
the results.

Ideal Deflection System

A familiar model of an ideal deflection system is
illustrated in Fig. 1. The switch is lossless, i.e., it
has zero resistance when closed and infinite resistance
when it is open. The switch opens and closes instan-
taneously at the proper time within the cycle. Opera-
tion may be explained briefly with aid of the wave-
forms pictured in Fig. 1.

During the sweep interval, t,, the battery is con-
nected across the yoke, L. Therefore the yoke voltage,
vy, is equal to the battery voltage. Since there is a
constant potential, E, across the yoke, the current in
the yoke will increase linearly with time as shown in
the current waveform in Fig. 1. At the instant the
yoke current reaches the value required for full half-
angle deflection the switch is opened. The circuit
then consists of an inductance in which there is a
current, I, and a capacitance across which exists a
potential E. Thus there is a small amount of energy
in the capacitor and a relatively large amount in the
inductance.
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Though the pros and cons are treated,
this article primarily pertains to the
transistor's slow switching speed.

An analysis is made to determine

the effect on operation;

a minimum of value of switching speed
may be resolved from the results.

Transistors inTV . .

Horizontal
Deflection
Switching

By M. J. HELLSTROM
Supervising Engineer, Radio-TV Div.
Westinghouse Electric Corp.
Metuchen, N. J.

Fig. 2: Resistive & capacitive input elements cause exponential wave.
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tains the battery voltage, Fig. 1, across the in-
ductance for a longer time. As a result, the current
tends to increase at the same rate as before the switch
started to open,

Loss of Sweep

In a deflection circuit the retrace oscillation would
be terminated when the slope of the yoke current
again reaches the value that it had during the linear
sweep. In Fig. 8, at the end of the actual retrace time,
the magnitude of the current in the yoke is smaller
than the initial value. This represents a loss of en-
ergy and a loss in peak to peak sweep current. The
slower the switch the greater these losses.

In Fig. 5 the value of the yoke current at the end
of the actual retrace period is plotted as a function
of switching speed. Since for ideal, lossless switch-
ing, peak to peak sweep is twice the initial value of
the retrace current, a final value of 22.2% for ex-
ample, means a loss in peak to peak sweep of %
(100 — 22.2) 9, — 38.9%. This happen at T/t, = 1.

Switch Dissipation

The retrace period begins and ends with the same
value of yoke current slope. Therefore the voltage
across the capacitance, and hence the energy therein,
is the same at the beginning and end of the retrace
interval. The net decrease in the yoke current then
accounts for the total loss of energy in the L-C circuit
during the retrace. That is, AW = %LL (I2 — 12),
where AW is the energy loss, I’ is the yoke curren:
at the end of the period and, as before, I is the initial
value. Since there are no other dissipative elements
in the circuit all of this energy must be lost in the
switch. In transistor deflection circuits this dissipa-
tion is important due to thc¢ limited power ratings
of devices presently available.

As a first step to facilitate the calculation of this
switch dissipation, the difference in the squares of
the initial and final currents has been plotted in
Fig. 6. When the switching time constant is % t,,
the loss in current squared, or energy, is about 64%.
This represents energy dissipated in the switch equal
to 64% of 1, Ll2. Note, however, that this does not
constitute all of the energy dissipated in the switch.
Although we have accounted for the energy lost in
reactive circuit during the retrace period, we have not
accounted for the power supplied by the battery dur-
ing this same interval. This energy, which must also
be dissipated in the switch, may be easily calculated
since the battery current is equal to the switch cur-
rent. Thus,

te
AW = /o EI exp (= t/T) dit

= (2 LI?) (4 ;I: ) l:l — exp (— t'r/T)—_!

where AW’ is the energy supplied by the battery.

In these expressions t’, is the actual retrace time
which is somewhat longer than the nominal retrace
time, t,. This energy, supplied by the battery and
dissipated in the switch, has been plotted as a fune-
tion of switching speed in Fig. 7. The energy is nor-
malized with respect to %, LIZ.

To obtain the total energy dissipated in the switch
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during the retrace interval the ordinates of the curves
in Figs. 6 and 7 are added together to obtain the
curve of Fig. 8. Thus, Fig. 8 displays the normalized
total energy dissipated in the switch during the
retrace interval as a function of switching speed.
From these curves it is evident that there is con-
siderable energy lost in the switch when it does mot
open quickly.

Retrace Time

As mentioned before, the retrace period ends when
the slope of the yoke current returns to its initial
value. From Fig. 3, the values of the retrace times
may be determined. For perfect switching the actual
retrace time, t’; is about 7.7% longer than the nomi-

Fig. 7 (top): Energy supplied by battery and dissipated in the switch
during retrace is plotted as a function of the switching speed.

Fig. 8 (bottom): Ordinates of Figs. 7 & 8 are added to obtain the
total energy dissipated in the switch during the retrace interval,
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TV Switching (Concluded)

nal retrace time. This value, t, = 1.077 t, is taken
as the normalization basis in plotting Fig. 9 which
shows the increase in retrace time due to a decrease
in switching speed.

Use of Curves

In a horizontal deflection system in which %LI2 =
.0017 watt-seconds it is desired to have a retrace
time, t,, of 10 psec. The transistor available has a
switching speed of 2.5 uysec. The following ob-
servations may be made. Since T/t, = 14 the retrace
yoke current waveform is pictured in Fig. 3. From
Fig. 5 it is seen that there is a loss in peak to peak
sweep of 1% (1 —0.87) or about 6.5% from the ideal
case. Fig. 6 shows that about 249 of 0.0017 or
0.000408 watt-seconds of energy is lost in the switch
from the reactive elements.

The battery, in addition, supplies 13.8% of 0.0017,
or 0.000234, watt-seconds of energy to the switeh,
Fig. 7. The total is 0.000642 watt-seconds, Fig. 8.
From Fig. 9, the retrace time is about 18.99% longer
than for the ideal switch. Since the ideal switch has
a retrace time of 1.077 t, the retrace time for this
is (1.077) (1.19) (10) == 12.8 psec. A switching speed
of 2.5 psec is not too prohibitive therefore. In prac-

Silicon Cells

(Continued from page 95)

Fig. 10: Typical spectral emissitivity of uncoated cells
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Fig. 9: Increase in retrace time due to decrease in switching speed.

tice, speeds better than this have been obtained with
high power transistors. The average power dis-
sipated in the switch during the retrace interval is
(0.000642) /(0.0000128) = 50 watts. Averaged over
the entire period this represents 10 watts.

the sensitive cell surface against micro-meteorite ero-
sion in space. The effects of this erosion on cell
efficiency may be estimated® and compensated by con-
servative design.

Conclusion

It has been shown that the power output of a
solar collector in space can be predicted from the cell
characteristics obtained from tests performed under
laboratory conditions. With this data and informa-
tion about the collector configuration and orientation
with respect to the sun, the temperature of the cells
can be determined. This temperature can be con-
trolled within certain limits by various means.

Silicon solar cells have high conversion efficiency
and a high power-to-weight ratio.

All these factors are of prime importance when
designing a proper power supply unit for space
vehicles.
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PLUG AND SOCKET BODIES SHOWING
CONTACT ARRANGEMENT AND
STANDARD LOCK WHEN A CAP IS
NOT REQUIRED

PATENT

INSURE POSITIVE CONTACT N7 "

MAXIMUM NUMBER OF
CONTACTS IN
MINIMUM SPACE

Positive wiping contact, clean at all times.
By releasing the lock, the units instantly separate by

the spring action of the contacts. Units are held
50 CONTACT ASSEMBLY WITH

CABLE CLAMP SHOWING ALTERNATE
LOCK WHICH FITS INTO SLOT IN supplied with General Purpose insulation and cadmium
TOP OF CAP. CANNOT BE ACCIDENTALLY
UNLOCKED.

together by a simple, yet positive lock. Standard units are

plated contacts. However for more severe conditions of temperature
and humidity glass filled Diallyl-phthalate insulation (Type
GDI—30 per Mil. M-19833) can be supplied with contacts

having gold plate over silver. Contact tails will take either
(Left) Lifting up top
section releases lock conventional solder wiring or AMP ‘78" series Taper Tab

prior to unlocking receptacles. The Cinch “H"' series is made in 20 to
Pulling out on spring

unlocks assembly 100 contacts in multiples of 10 contacts.

Write today
for complete
information

Centrally located plants at Chi-
cago, lllinois; Shelbyville, In-
diana; La Puente, California;

St. Louis, Missouri

CINCH MANUFACTURING COMPANY

1026 South Homan Ave., Chicago 24, lllinois
Division of United-Carr Fastener Corporation, Boston, Mass.

BOOTH NOS. 3310-3312
WESCON SHOW

Circle 53 on Inquiry Card



New Tech Data

Data & Conversion Charts

Conrad, Inc., Conrad Sq., Holland,
Mich. offers a series of conversion
charts and technical data covering
altitude pressure and temperature
from —5000 ft. to 1,800,000 ft. alti-
tude in accordance with ARDC model
atmosphere. Also included is C to F
conversion factors from absolute 0 to
1000° and conversion factors for
materials, heat, velocity, and vacuum.
Two other charts list dry bulb and
temp. differential for relative hu-
midity.

Circle 166 on Inquiry Card

Switch Guide

Bound reference catalog, ES-59,
52-pages, on electrical switches and
actuators contains a comprehensive
discussion of switch terminology,
basic design types, operating meth-
ods, and environment application
data. This reference volume con-
tains photos, dimension drawings,
specifications and modification in-
formation. Electrosnap Corp., Switch
Div., 4218 W. Lake St., Chicago 24,
I11.

Circle 167 on Inquiry Card

Rectifiers
A 6-page, brochure from North
American Electronics, Ine., Lynn,

Mass., has information on the com-
pany’s stud type rectifiers, axial lead
type rectifiers, silicon junction recti-
fiers, high voltage cartridge rectifiers,
silicon power regulators, axial lead
regulators, and silicon rectifier stacks.
Information is presented in tabular
form.
Circle 168 on Inquiry Card

Solvent & Equipment

An 8-page bulletin from Cobehn,
Inc., Caldwell, New Jersey, describes
equipment for spray-cleaning instru-
ment bearings, jewel bearings, con-
tact points, and electronic components
. and ‘"assemblies. Included are de-
scriptions of a remote controlled
sprayer, automatic cleaning machines,
portable cleaners, and a bench unit.

Circle 169 on Inquiry Card

Transistor Tester

Specification for the Model TT-300 °

transistor testor, manufactured by
Avionics Corp. of America, Horsham,
Pa. are available from the company.
The tester is a sensitive de B meas-
uring device. It can be used for high
accuracy lab. measurements or as a
go-no-go inspection or production
tester.
Circle 170 on Inquiry Card
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Portable Switches

Literature from Joy Mfg. Co., Elec-
trical Products Div., Dept. S-182,
1201 Macklind Ave., St. Louis, Mo.
features the pendant push-button sta-
tion, a weathertight, corrosion-proof
design completely insulated and en-
cased in Hyecar, an improved synthetic
rubber compound, and listed as avail-
able in 4-, 6-, and 8-button styles.
Also included are illustrated descrip-
tions of the Joy attachable pendant
toggle switches, molded-to-cable pre-
cision switches, standard push-button
switches, side-mounted toggle switches
and end-location toggle switches.

Circle 171 on Inquiry Card

Vulcanized Fibre

Six standard grades and 5 special
grades of vulcanized fibre are de-
scribed in a 4-page folder (data
Sheet No. 2-0) from Taylor Fibre
Co., Norristown, Pa. A large chart
lists suggested wuses, corresponding
NEMA grade, applicable specifica-
tions, sheet colors and sizes and en-
gineering data for the 6 standard
grades. A fold-in describes the spe-
cial grades and illustrates various
applications for vuleanized fibre. A
table lists the weights of 56 x 90 in.
sheets in thicknesses from 0.004 to
1 in.

Circle 172 on Inquiry Card

Snap-action Switches

Unimax catalog No. 359, 28-pages,
has detailed information on the ex-
panded line of Unimax snap-acting
precision switches. A pictorial index
shows where to find dimension draw-
ings, descriptions, force and move-
ment spec tables, and electrical rat-
ings for each Unimax switch listed.
Data on bases, terminals, circuit ar-
rangements and NEMA standard defi-
nitions on sensitive switch terms are
also included. Unimax Switeh Div.,
The W. L. Maxson Corp., Ives Road,
Wallingford, Conn.

Circle 173 on Inquiry Card

Test Instruments

An 8-page brochure from Technical
Information Corp., 41 Union Square,
New York 3, N. Y., describes a new
concept of industrial procurement de-
signed to save engineering man-hours
in tracking down the right instru-
ment, locating qualified manufactur-
ers, and in comparing and evaluating
competitive specs and prices. Ex-
cerpts illustrate the information ob-
tainable in the TIS Directory on
standard electronic test instruments
and manufacturers.

Circle 174 on Inquiry Card

for Engineers

Bandpass Filters

An 8-page illustrated 2-color bro-
chure, deseribing a line of miniature
ceramic i-f bandpass filters is avail-
able from Clevite Electronics Com-
ponents Div.,, Clevite Corp., 3311
Perkins Ave., Cleveland 14, Ohio. The
brochure lists a wide range of band-
pass characteristics and includes at-
tenuation curves for narrow and
wideband applications in military and
commercial equipment. It discusses
insertion loss, shape factor and im-
pedance transformation. Typical ap-
plications are also included. Charac-
teristics of the piezoelectric material,
PZT  (lead-zirconate-titanate), are
listed. Radial mode of operation
which suppresses spurious responses
is also illustrated.

Circle 175 on Inquiry Card

Transistor Circuits

“An application note on transistor
circuits I,” is a set of circuit dia-
grams. Included are: A transformer-
less intercom, Class B bias circuit,
light flasher, megaphones, photoflash
circuits, TV deflection circuits, Hi-fi
stereo amplifier, 2 w portable ampli-
fier, modulators, power packs, and
other circuits. Bendix Aviation
Corp., Red Bank Div., 201 Westwood
Ave., Long Branch, N. J.

Circle 176 on Inquiry Card

Recorders
Recorders and Recording Control-
lers, GEA-6887, 12-pages, describes

G. E.s continuous self-standardizing
strip-chart recorders and recording
controllers for measurement of elec-
trical and process variables. Included
are product photographs, application
data, typical control system schemat-
ics, specifications, and dimensions.
gen;;ral Electric Co., Schenectady 5,
Circle 177 on Inquiry Card

Motor Frame Design

A brochure on their line of basie
induction motor frame designs is
available from Air-Marine Motors,
Inec., 369 Bayview Ave., Amityville,
N. Y. In addition to specifying cooled
and non-cooled designs, the 4-page
brochure offers scaled drawings and
mechanical specs on each design.

Circle 178 on Inquiry Card

Capacitors

A 6-page, 2-color catalog on sub-
miniature electrolytic capacitors from
Illinois Condenser Co., 1616 N. Throop
St., Chicago 22, Ill., includes pictures,
diagrams, technical information
shorts, and general information.

Circle 179 on Inquiry Card
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New Tech Data

C-R Tube Chart

The physical and electrical char-
acteristics of over 60 single and
multi-gun cathode ray tubes for in-
dustrial and military applications are
given in handy chart form by the
Electronic Tube Corp., 1200 E. Mer-
maid Lane, Philadelphia 18, Pa. ETC
tubes listed in the chart range from 2
to 12 in. and include square and rec-
tangular face types for modern oscil-
lography and many special purpose
tubes.

Circle 180 on Inquiry Card

Pulse Generator

Bulletin, Form 3022-0, describes
the Tullamore Model PRG-256, a 256-
step precision pulse generator, for
calibration of multi-channel pulse
height analyzers. Covered are: sug-
gested uses, principle of operation,
features of the instrument, and per-
formance data. The Victoreen Instru-
ment Co., 5806 Hough Ave., Cleveland
3, Ohio.

Circle 181 on Inquiry Card

Insulating Oil Tester

The new Model 4505-A Hypot in-
sulating oil tester is described in a
bulletin from Associated Research
Ine., 3777 W. Belmont Ave., Chicago
18, Ill. Some features of Model
4505-A are: reduced size, to only 8%
x 16 x 8 in.); test voltage contin-
uously adjustable from 0 to 35 kv ac
at a 2 kva rating to meet ASTM and
Federal specs. and measurement of
test potential directly at the test
electrodes for accuracy.

Circle 182 on Inquiry Card

Magnetic Laminations

Precision-made, high permeability,
transformer laminations, magnetic
head laminations, servo motor rotors
and stators and special shape lamina-
tions are illustrated and described in
a 2-color, 4-page folder, Bulletin
TB104, from G-L Electronics, 2921
Admiral Wilson Blvd.,, Camden 5,
N. J. Charts showing characteristics
are also included.

Circle 183 on Inquiry Card

Selenium Rectifiers

The 27-page booklet, ECE-402, con-
tains basic information on junction
rectifiers, capacitive loading, pur-
poses of capacitance in the load, how
to boost the output voltage, and the
effect of capacitance on voltage regu-
lation. In addition, other sections in
the application notes discuss recom-
mended incoming test specifications
for selenium rectifiers, frequency
characteristics of the devices, pro-
tective finishes, and forced air cool-
ing. General Electric Co., -Semicon-
1(quc%)r Products Dept., Liverpool,

Circle 184 on Inquiry Card

ELECTRONIC INDUSTRIES -

Microwave Ferrites

Bulletin No. 259 from General Cer-
amies Corp., Keasbey, N. J. is illus-
trated with graphs showing magnetic
and dielectric properties vs. fre-
quency, magnetic induction vs. tem-
perature, and hysteresis loops. Infor-
mation on typical applications is also
provided.

Circle 185 on Inquiry Card

D-C Power Supplies

Information (Publication ref GEA-
6926) on a new line of tube-type and
semiconductor high voltage dc power
supplies for electronic applications
may be obtained from General Elec-
tric’'s High Voltage Specialty Trans-
former Section, Holyoke, Mass. Par-
ticularly suitable where self-pro-
tected, highly-integrated systems are
required, the full line of complete
power supply packages is designed
for such applications as hard tube
radar modulators, tube and high fre-
quency structural testing installa-
tions, wind tunnel charging supplies,
and linear accelerators for atomic
research.

Circle 186 on Inquiry Card

Metal Film Resistors

New release, Bulletin 155, provides
data on company’s line of Series 77
Metal Film Precision Resistors. New
sizes provide smaller units for min-
iaturization and larger sizes which
expand the resistance range. Included
is information on the equivalent styles
under MIL-R-10509C and MIL-R-
19074B. Ohmite Mfg. Co., 3629
Howard St., Skokie, Il

Circle 187 on Inquiry Card

Impedance Measurement

Measurement of impedance and its
associated parameters in waveguide
systems through use of a sliding ter-
mination with specific reflection
characteristics is discussed in “PRD
Reports,” Vol. 6, No. 2, entitled
“Waveguide Sliding Shorts, Sliding
Terminations, and Standard Mis-
matches.” Use of sliding shorts for
precision measurement of impedance
(scattering matrix), insertion loss,
attenuation and propagation con-
stants, dielectric constant, slotted
section curves, wavelength, and fre-
quency is discussed. Polytechnic Re-
search & Development Co., Inc., 202
Tillary St., Brooklyn 1, N. Y.

Circle 188 on Inquiry Card

Oscilloscope

Data sheet from The Scopes Com-
pany, Inc., 511 Victor St., Saddle
Brook, N. J. describes the Model S31
wide band oscilloscope. The two-color
data sheet has complete specifications
for the unit.

Circle 189 on Inquiry Card

August 1959

for Engineers

Crucibles

Brochure KTM-9 presents detailed
information on crucibles and KU-112
“Hi-Dens” alloy and parts. Crucibles
are designed for high temp. research
where a high melting point metallio
container is required, in high vacuum
—inert or reducing atmospheres. A
chart of available sizes gives all the
necessary dimensions. Typical cru-
cibles are shown. In the KU-112 sec-
tion, the properties and uses of this
high density metal are desecribed.
Illustrations of typical parts are
shown. Kulite Tungsten Co., 1040
Hoyt Ave., Ridgefield, N. J.

Circle 190 on Inquiry Card

Automation Age

Amusing cartoon booklet illustrates
the effect of electronics on life today.
Reprinted from leading pericdicals,
the booklet is entitled, “A Study of
the Unique Influence of Space-Auto-
mation Technology on the Present-
Day Environment with Special At-
tention to its Implications for the
Behavioral Sciences.” Audio Devices,
Inc., 444 Madison Ave., New York
22, N. Y.

Circle 191 on Inquiry Card

Moon Map

Moon probes, an astronautical real-
ity that is just around the corner,
will create an increasing need for
familiarity with lunar geography.
Printed in large size, a mocn map
from General Electric Co., Missile
and Space Vehicle Dept., Room 4C,
3198 Chestnut St., Philadelphia 4,
Pa., makes all charted geography of
the visible side of the moon easily
identified and located.

Circle 192 on Inquiry Card

Voltage Regulator

Data sheet from Avionics Corp. of
America, Horsham, Penna., describes
the Model VR-203, voltage regulator.
The transistorized regulator will hold
the output to any 20-50 v power
supply to %= 1.0% regulation for load
variations of from 0-2 a and reduce
its ripple by a factor of 80.

Circle 193 on Inquiry Card

R-F Load, Watimeter

Mobile, RF loads and wattmeters
for use with aural or visual trans-
mitters operating on any assign_ed
frequency from 54 to 215 MC, in-
cluding FM, are described and pic-
tured in a bulletin by the Standard
Electronics Div. of Radio Engineer-
ing Laboratories, Inc., 29-01 Borden
Ave., Long Island City 1, N. Y.

Circle 194 on Inquiry Card
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Latest Western Literature

Power Inverter
Two-color data sheet gives detailed

technical data on the Model 591J
transistorized regulated power in-
verter. Unit is used to drive ac

gyros and other ac devices from a
battery source. The text describes a
circuit in the Model 591J which elimi-
nates the tendency of ac gyro spin
motors to hunt when near synchron-
ous speed. Also described is a short
circuit and input over-voltage pro-
tection feature. Arnold Magnetics
Corp., 4613 W. Jefferson Blvd., Los
Angeles 16, Calif.

Circle 195 on Inquiry Card

Sonar

A Sonar brochure on current re-
search, development and engineering
projccts in the field of underwater
acoustics and communications is
available from Electronies Div.,
Stromberg-Carlson, 1400 N. Goodman
St., Rochester 3, N. Y. The brochure
also describes the company’s new
test tank, which is 48 ft. in dia., 30
ft. deep, and has a capacity of 400,-
000 gal. Its completely open top per-
mits unrestricted positioning, within
the confines of the tank, of trans-
ducers and targets up to 5,000 lbs. in
weight.

Circle 196 on Inquiry Card

FCC Rules

An interpretation of the FCC rules
and regulations affecting mobile com-
munications effective September 11,
1958 is available from Kaar Engi-
neering Corp., 2995 Middlefield Rd.,
Palo Alto, Calif. All Frequencies
available in business radio, manufac-
turer’s radio, telephone maintenance
radio, public safety radio, and citi-
zens radio, are listed with the respec-
tive conditions and provisions for
their use in tabulated form.

Circle 197 on Inquiry Card

Transformers

Data sheets describing 3 new power
transformers for use with silicon
rectifiers are available from Triad
Transformer Corp.., 4055 Redwood
Ave., Venice, Calif. All units provide
output voltages of 40CT/20CT/10,
with current ratings of: 100ma (F-
90X), 300ma (F-91X) and 1 amp
(F-92A).

Circle 198 on Inquiry Card

Acceleration Testers

A 6-page brochure from The
Rucker Co., 4700 San Pablo Ave.,
Oakland, Calif., describes their Cen-
trifuge Acceleration Test Machines
for fast, accurate, G-testing as re-
quired by MIL-E-5272A. The bro-
chure describes the company’s line of
machines, operational performance
features and optional accessories.

Circle 199 on Inquiry Card
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Potentiometers

New, 100-page, catalog from Spec-
trol Electronics Corp., 1704 South Del
Mar Ave., San Gabriel, Calif., con-
tains complete specification sheets for
ordering standard wire wound single
and multi-turn precision potentiom-
eters. It also describes Spectrol’s
facilities and qualifications for de-
signing and producing special tol-
erance wire wound potentiometers,
special non-linear potentiometers, and
precision mechanisms. Also included
are drawings and specifications.

Circle 200 on Inquiry Card

Diodes

Short Form Catalog from U. S.
Semiconductor Products, Inc., 3540
W. Osborn Rd., Phoenix, Ariz., con-
tains basic information on the com-
pany’s diodes together with 1N num-
bers and brief descriptions of the
various lines. Included are: tempera-
ture compensated voltage regulating
diodes, alloyed junction low power
zener diodes, diffused junction medi-
um power zener diodes, alloyed junec-
tion low power rectifier diodes, dif-
fused junction medium power and
commercial rectifier diodes, high volt-
age rectifiers, double anode diodes,
solid tantalum capacitors, and tables
of ordering information.

Circle 201 on Inquiry Card

Moisture Meter

Bulletin from the Henry Francis
Parks Laboratory, P. O. Box 1665,
Lake City Station, Seattle, Wash., de-
scribes the Model 101 Moisture Gage,
a direct-reading, moisture percentage
meter for soils and other granular
materials. Transistorized, the port-
able, battery powered meter, features
kigh sensitivity and *29% accuracy
at 70°F ambient for materials with
d-¢ resistance between 0 and 85,000
ohms,

Circle 202 on Inquiry Card

Jet Flight-Path Computer

Bulletin 500 from Colorado Re-
search Corp., Broomfield, Colorado,
describes the Model 500 jet aireraft
flight computer. The Model 500, an
analog computer, is designed to pre-
select the optimum flight path for a
jet aircraft on a domestic, overseas,
or charter routes.

Circle 203 on Inquiry Card

Infrared Analyzer

Four-page Bulletin, No. 700, de-
seribing the company’s Series 700 in-
frared analyzer, has been revised to
reflect improvements made in the in-
strument. The bulletin describes its
operation in detail and gives complete
specs. Analytic Systems Co., 980 N.
Fair Oaks Ave., Pasadena, Calif.

Circle 204 on Inquiry Card

ELECTRONIC INDUSTRIES -
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Switches

Brochure from Thermocal, Inec.,
1631 Colorado Ave., Santa Monica,
Calif.,, describes the Thyrastat, a
critical temperature sensitive switch,
and the Pyristor, a surge current sen-
sitive switch. Included in the bro-
chure is a short description of the
company’s engineering and produec-
tion capabilities and its research and
development facilities.

Circle 205 on Inquiry Card

Tape Recorder

A 3-color, 12-page brochure on its
AR-200 airborne magnetic tape re-
corder from Ampex Corp., Instrumen-
tation Div., 934 Charter St., Redwood
City, Calif.,, gives information, in-
cluding specs. on the modular, minia-
turized unit designed to fulfill the
needs of modern airborne data ac-
quisition.

Circle 206 on Inquiry Card

Transmitting Tubes

The 1959 printing of the Eimac
Quick Reference catalog has con-
densed technical information in
thumb-indexed form on the company’s
commercial line of over a hundred
tube types and accessory items, ar-
ranged in easy-to-find categories.
Eitel-McCullough, Ine.,, San Carlos,
Calif.

Circle 207 on Inquiry Card

Facilities

A 40-page catalog, No. AV-100, de-
scribes the facilities and products of
the Avionics Div. of Electronic Spe-
cialty Co., 5121 San Fernando Rd.,
Los Angeles 39, Calif. Products cov-
ered include static time delays, stand-
ard time delays, missile fuzes and
programmers, flashers, voltage and
frequency sensors, meter relays,
power supplies and inverters, auto-
matic check-out equipment and spe-
cialty devices. Systems include miss-
distance indicator, terrain clearance
system, zero delay radar augmenter,
proximity fuze, command guidance
receiver, word warning, coded flasher,
autopilot, aircraft electrical supply
sensor and controller, and flight con-
trol system analyzer.

Circle 208 on Inquiry Card

TV & Radio Coils

A 44-page general catalog offers
detailed specs and pricing info on 1300
standard TV, radio, and transistor
coils, plus listing of industrial coils
and chokes. The illustrated catalog,
No. 60, included a cross-reference of
original parts to Miller equivalents,
and 117 i-f—r-f schematic diagrams.
Listings on color TV items are also
included. J. W. Miller Co., 5917 So.
Main St., Los Angeles 3, Calif.

Circle 209 on Inquiry Card
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applications :

PE 33M

N |

Sangamo Type 33M molded mylar* capacitors
combine the excellent electrical performance
characteristics of mylar* dielectric material
with a molded case of high moisture resistant
thermosetting plastic.

Temperature Range: “The Type 33M is de-
signed to operate over the temperature range
of —55°C. to +85°C. Satisfactory perform-
ance at 125°C. can be obtained by derating the
voltage to 509, of the 85°C. value.”

Dissipation Factor: The dissipation factor
of the Type 33M capacitor does not exceed
19/, at normal equipment operating tempera-
ture over the complete audio frequency range.
Tolerances: Available in capacitance toler-
ance values of +59%,, =109, +=209%,.

utmost
in
performance

MOLDED

‘?' A
L VN

| CAPACITOR

computers . instrumentation - test equipment
filter networks - transistor circurtry - amplifiers

Life Test: These units will withstand a life
test of 250 hours at 1259, of rated voltage at
85°C. Life tests at 125°C. should be made at
1259, of the derated voltage.

Dielectric Absorption: Dielectric absorption
of Type 33M capacitors is less than half that
of oil impregnated paper capacitors.

Moisture Resistance: Type 33M capacitors
will successfully withstand the moisture re-
sistance tests specified in Spec. MIL-C-91A.

Insulation Resistance: The insulation resist-
ance of these capacitors will exceed 5,000
meg/mfd. over the normal operating temper-
ature range,

® Write for engineering bulletin TSC-206A

*DuPont’s trademark for polyester film,

SANGAMO ELECTRIC COMPANY
SPRINGFIELD, ILLINOIS $C-59-6
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Latest Western Literature

Magnetic Recording Heads

Illustrated 4-page brochure plus
Qata sheets give specifications, out-
line dimensions and general informa-
tion on magnetic tape and drum
heads. Also included are design
sheets with spaces for electrical and
mechanical parameters to aid in the
design of a tape or drum head to
customer specifications. General
Transistor Western Corp., Magne-
Head Div., 2660-64 So. La Cienega
Blvd., Los Angeles 34, Calif.

Circle 210 on Inquiry Card

Fasteners

Catalog from Western Sky Indus-
tries, 21301 Cloud Way, Hayward,
Calif., contains information on the
company’s line of heavy duty Stand-
Off fasteners, light duty Stand-Off
fasteners, and Heli-Coil Mid-Grip in-
serts. The catalog also gives typical
equipment installations, vibration test
data, drafting templates and other
pertinent information.

Circle 211 on Inquiry Card

Engineering Opportunities

A colorful brochure is available
from Phileo Corp’s Government and
Industrial Div., Western Development
Laboratories, Palo Alto, Calif. Aimed
at attracting engineering talent, the
brochure outlines the Company’s ad-
vanced systems research, systems
development engineering, communi-
cations engineering, tracking systems,
computers, data handling, instrumen-
tation and special projects.

Circle 212 on Inquiry Card

Variable-Speed Drive

Bulletin, No. 195, from Sterling
Electric Moters, Inc., 5401 Telegraph
Rd., Los Angeles 22, Calif., features:
Photographs of the basic types of
variable-speed drives with modifica-
tions, suggested variable-speed appli-
cations, detailed information regard-
ing horsepower, duty, speed variation,
mounting styles, enclosures, and elec-
trical characteristics, an accurate cut-
away depiction of the Speed-Trol’s
operating mechanisms, including an
illustration of exclusive positive pul-
leys, and detailed information on re-
mote controls.

Circle 213 on Inquiry Card

Delay Lines

Technical article discusses delay
lines, defines parameters, and des-
cribes methods of measuring the
electrical characteristics of delay
lines using both pulse and c. w. tech-
niques. Microsecond Electronies, Inc.,
3213% E. Washington, Phoenix, Ariz.

Circle 214 on Inquiry Card

12

Nameplate Designing

A twenty-page booklet from H. G.
Dietz Products Co., 12-16 Astoria
Boulevard, Long Island City 2, N. Y.,
is a guide to the engineer designing
or specifying nameplates for new
products in the development stage.
The manual of instructions covers:
Lettering, composition, step by step
procedure for drawing a rough
nameplate layout, useful information,
selection of materials, nameplate
processes, fastening of nameplates,
steps in manufacturing, odd shaped
nameplates, and a checkoff list for
nameplate buyers.

Circle 215 on Inquiry Card

Gyros

Two new 4-page, 2-color brochures,
one on floated free gyros and one on
rate gyros, are now available. Ex-
ploded-view, airbrush drawings show
typical gyro designs. Major design
features and application advantages
are called out. Complete specs are
provided for two series of free gyros,
FC35 and FC45, and for one series
of rate gyros, R-51. Daystrom Pacific,
9320 Lincoln Blvd., Los Angeles 45,
Calif.

Circle 216 on Inquiry Card

Laboratory Chromatograph

Consolidated Electrodynamies Cor-
poration’s Type 26-201A Laboratory
Chromatograph is featured in a new
16-page booklet, Bulletin 1831. The
illustrated brochure has sections on
the principles of chromatography,
applications, natural gasoline analy-
sis, accessories, specifications, and
descriptions of the features of the
instrument. Consolidated Electrody-
namics Corp., 360 Sierra Madre Villa,
Pasadena, Calif.

Circle 217 on Inquiry Card

Leak Detector

Data sheet from American Elee-
tronics, Inc., American Nueclear Div.,
9459 W. Jefferson Blvd., Culver City,
Calif. describes the advantages and
gives information on using Automatic
Radifto leak detection equipment. The
unit can check resistors, capacitors,
relays, crystals, gyros and other elec-
tronic equipment.

Circle 218 on Inquiry Card

Plastics

Data sheets from Illumitroniec En-
gineering, Sunnyvale, California,
describes plasties for electronics. In-
cluded are: polystyrene, acrylic,
phenolic, polyethylene, nylon, teflon,
machinable lava, and machinable
ceramic sheets and rods. A separate
sheet has a table of mechanical and
electrical properties of the plastic
materials.

Circle 219 on Inquiry Card

ELECTRONIC INDUSTRIES -

for Engineers

Airborne Power Supply

A 4-page, 2-color brochure describes
the specifications, operational charac-
teristics, and design features of a new
line of airborne strain-gage power
supplies. These instruments provide 1
or 3 at 5, 10, or 15 v. output, with
0.19% stability and operation from
—55°C to 485°C. Graphs illustrate
load regulation, temperature stability,
and line regulation. Neff Instrument
Corporation, 2211 E. Foothill Blvd.,
Pasadena, California.

Circle 220 on Inquiry Card

Speed Changers

Bulletin No. 96 describes Series 2
Miniature Adjustable Ratio Speed
Changers. Speed ratios are continu-
ously adjustable over a 25.1 range
(1:5 up to 5:1 down). Units handle
torques from 5 to 40 oz-in. depending
on the ratio setting; speeds up to
10,000 RPM; power to 0.025 HP.
Choice of work gear, spur gear,
thumb screw, lever or miter gear
speed adjustment. Metron Instrument
Co., 432 Lincoln St., Denver 3, Colo.

Circle 221 on Inquiry Card

Miniature Relays

Illustrated technical bulletins de-
scribe Model BR-7 and Model BR-8
miniature relay series. Both series are
available in aec and dec models with
various header and mounting styles.
The BR-7 standard relay will handle
dry circuit contact loads to 10 a. De-
sign permits close pull-in to drop-out
ratios as well as operating sensitivi-
ties down to 40 mw. at ambient temp.
with 10 a load. Babcock Relays, Inc.,
1640 Monrovia Ave., Costa Mesa,
Calif.

Circle 222 on Inquiry Card

Digital Computer

A 6-page illustrated bulletin de-
seribes highlights of the G-15 digital
computer with particular emphasis on
the magazine-loaded photo tape reader
which is offered as standard equip-
ment. Also included are descriptions
of POGO and INTERCOM 1000 pro-
gramming systems; accessory punch-
ed card, magnetic tape and paper
tape equipment; several speeial pur-
pose devices and G-15 specifications.
Bendix Computer Div., 5630 Arbor
Vitae St., Los Angeles 45, Calif.

Circle 223 on Inquiry Card

Semiconductors

The complete line of Sperry Silicon
diodes and transistors are described
in a 12-page, 2-color bulletin. Data
include curves on forward and reverse
resistance and all pertinent technical
characteristics. Sperry Semiconductor
Division, Great Neck, N. Y.

Circle 224 on Inquiry Card
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WITH THE NEW
BRUSH RECORDER

y
He's MARK ||
-
g e t t . n g So can you. The versatile Mark II is an in-

tegrated oscillograph package—a readout
tool for engineers and technicians every-

resnlts where . . . in theshop . . . in thelab ... or
B m = in the field.

Just plug it in . . . put it to writing . . .
anywhere.

PERFORMANCE SPECIFICATIONS

Recordings— Uniform, crisp, easily repro-
duced. Trouble-free ink writing on
precision chart paper.

Channels—Two analog, plus two event
markers.

Sensitivity— Maximum of 10 mv/chart line
(mm); range, 10 mv to 400 v.

Input—Differential; impedance 5 megs each
side to ground.

Frequency Response—D.C. to 100 cps.

Write for free booklet 2521A for complete
specifications. Immediately available from
stock. Price $1350, f.0.b. Cleveland, Ohio

T
>
i

BRUSH yyng
NGT 3
Eo 0e ctiie U ENT

-‘JI‘USh INSTRUMENTS

DIVISION OF

37TH AND PERKINS CLEVITE | CLEVELAND 14, OHIOQ
CORPORATION
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WESCON Product Highlights

POWER SUPPLY

Model, SR 28-50 has an output ca-
pacity of 24-32 v, 50a. Features are:
no magnetic amplifiers; no positive
transient  response characteristic;
0.1% line regulation for changes from

N

208-230 v. at any output voltage from
0 to max.; 1% load regulation from
0 to max. and max. to 0, recovery
time 50 wusec with no positive tran-
sient; 1% ripple; 609% eff. at max.
voltage; 0.19% stability for 24 hrs.;
operates indefinitely into a dead short;
temp. coefficient 0.05%/°C. Booth
515. Kepco, Inc., 131-38 Sanford
Ave., Flushing, N. Y.

Circle 225 on Inquiry Card

TRIMMER POTENTIOMETERS

A selection of 5 terminal configura-
tions for Type 750 and Type 1000
trimmer potentiometers. Both T-Pots
meet humidity requirements of MIL-
STD-202A, Method 106A or MIL-
E-5272A, Procedure 1. spees: (higher
values for Type 1000, lower for 750)
—Rated at 2 w, 25 w; resistance
range, 10 ohms to 30K ohms, 10 ohms
to 50K ohms; standard tolerance,
*5%, *£5%; size, 0.180 X 0.300 X

]

1.000, 0.180 X 0.300 X 1.25; screw
adjustment, 17 *£2 rev.,, 25 *+2 rev.;
weight, 2 gr., 2.5 gr.; volume 0.054
in’., 0.068 in®. Booth 2714. Dale Prod-
ucts, Ine., Columbus, Nebraska.

Circle 226 on Inquiry Card
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ELECTRONIC GENERATORS

Models 150 and 250 provide output
powers of 160 va and 250 va. They
provide a fixed output frequency of
400 cps *0.25% and a variable out-
put frequency with a range of 350-450

cps. An input jack is also provided
for output frequencies from 50-4000
cprs. Featured are: continuously vari-
able output voltage from 0-120 v. less
than 19 output distortion, better than
1% regulation from no load to full
load. They can be used with loads of
any power factor. Booth 3529. The
Industrial Test Equipment Co., 55 E.
11th St., New York 3.

Circle 227 on Inquiry Card

A-F VOLTMETER

A-F Voltmeter, Type M-121, mea-
sures audio and low r-f signals to an
accuracy of % of 1¢. Full-scale
ranges are from 1 mv to 100 v. RMS;
frequency range: 20 eps to 400 ke.
Input impedance is 10 megohms on
the 30- and 100-v. ranges, and is not
less than 20 megohms on other ranges.
IFacilities for balanced and unbalanced
inputs are provided at 100,000 ohms
and 600 ohms impedance. Two pre-

MODULATOR

Models 756M-1,2,3, signal-source mod-
ulators are designed for combination
with a wide variety of magnetrons of
different manufacturers to form high-
power pulsed signal

sources. This

series of modulators is applicable for
tube development work or for incom-
ing tube inspection by equipment man-
ufacturers. Combined with traveling-
wave tubes, the units become broad-
band high-power pulsed microwave
amplifiers; or, with klystrons, narrow-
band systems. Booth 305. Levinthal
Electronic Produets, Ine.,, Stanford
Industrial Park, Palo Alto, Calif.

Circle 229 on Inquiry Card

KLYSTRON OSCILLATORS

Tube types, TE-53 and TE-78, me-
chanically tuned reflex Klystron osecil-
lators for operation at 34,000 to 35,600
MC feature ceramic insulators, dielec-
tric tuning, waveguide output, and an
improved electron gun design for
stable operating frequency, optimum
electronic tuning and power output
with low resonator voltage, reduced
power input and long operating life.
They are designed for microwave

set controls can be adjusted to set up
full scale deflection, at a specified fre-
quency, on any given range. Booth
3521. Wayne Kerr Corp., 1633 Race
St., Philadelphia, Pa.

Circle 228 on Inquiry Card

ELECTRONIC INDUSTRIES -

systems such as communications,
countermeasures, radar, radio as-
tronomy, spectroscopy, and test equip-
ment. Booth 2007. Bendix Aviation
Corp., Red Bank Div., Eatontown,
N. J.

Circle 230 on Inquiry Card
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“THERMAL BOND”

EXCLUSIVE TUNG-SOL CONSTRUCTION

MEANS NEW STANDARDS OF TRANSISTOR
PERFORMANCE IN COMPUTER APPLICATIONS

£

DOUBLE ANCHORED

JUNCTION TAB STRESS-RELIEVED

EMITTER CONNECTOR

STRESS-RELIEVED

COLLECTOR CONNECTOR MATED SEAL

HEADER

EXCLUSIVE TUNG-SOL
“THERMAL BOND”

With “Thermal Bond”, the transistor
Junction tab is securely joined to
the base plate of the transistor. The
bonding material provides complete
electrical insulation, while in¢reasing
hest dissipation.

TO-5 INDEX TAB

From Tung-Sol, originator of the Cold Weld Seal, comes a 1. Withstands 20,000 G centrifuge.

new design approach to greater mechanical reliability in 2. Exceeds all MIL environmental specs—shock—vibratien

computer switch transistors. —salt spray—centrifuge—moisture resistance, etc.

%1313 (TS1000) is a PNP germanium alloy junction ~ 3- Excellent current gain linearity (low beta fall-off). =~

transistor which is designed for use in high current, high 4. Thermal resistance derating is lowest for electrically in-
o .Q : . . sulated devices (.350° C/mW, typical).

speed switching applications. This new transistor provides 3. Sensibly priced.

an ideal balance of the most wanted characteristics as re- Immediate availability

vealed by survey of computer designers. Certainly, more information is available. Write:

; Tung-Sol Electric Inc., Newark 4, New Jersey
- & o o

1 2N131 N3 21343
& gv) - Y7 5 o

(I

2NI313 BETA FALL-OFF CHARACTERISTIC

MAXIMUM RATINGS TYPICAL CHARACTERISTICS (25°C) 100
:37d:e} —30V 5 12 Mc =
BVEsO —20V Cob 12 it 5 / \\
BVcex (Vee=0.1V) —20V hee (lg=1mA) 60 E 75—
BVCEO —12v hee (lc =400mA) 40 & \
Ic {continuous) 400mA {tr+1tq) lrise £
Ic (peak) 1.0 A plus delay) 0.45 psec o 20
Tj —65% to ts (storage) 0.30 usec Z
+85°% t¢ (fall) 0.20 usec =
Pc 175mW Thermal & <3
Resistance 0.350° C/mW
Iceo @ —12V
25°C 2.5 uA 50 100 50 200 250 300 350 400
65°C 25 pA COLLECTOR CURRENT (mA)

®
Wescon Show Booths
1615-1617

®TUNG-S
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WESCON Product Highlights

CERAMIC TO METAL SEALS

Line of over 100 standard sizes of
hermetic ceramic-to-metal seals, in-
cludes high voltage terminal bushings,
feed-throughs, and cable end seals.
Made of high-alumina Alite ceramic

VARIABLE FREQUENCY MOTOR

A new line of 3o, variable frequency
motors for axial fans and centrifugal
blowers are available in 320 to 1000
cycles, 200 volts. These 3z, variable
frequency motors eliminate the need

OSCILLOSCOPE

Type 321 transistorized, battery-op-
erated portable oscilloscope operates 3
hrs. on 10 (Size D) flashlight cells, to
6 bhr. on rechargeable cells. It also

operates on 11 to 35 vde, and 110 to

to withstand high temps. and rigorous
mechanical requirements, the line of-
fers a choice of standard sizes and
voltage ratings for ecritical applica-
tions. Seals are vacuum-tight, have
excellent di-electric strength and high
corrosion resistance. A number of
special units and custom designs will
be on display. Booth 726. Alite Div.,
U. S. Stoneware Co., Akron 9, Ohio.

Circle 231 on Inquiry Card

TRANSISTOR

The 2N706, fast silicon switching
transistor, optimized for saturated
logic circuits operating at low current
levels, can be operated in a saturated
condition with virtually no sacrifice
in speed. Typical DCTL propagation
delay is 5 usec per inverter. Reduces
circuit complexity further increasing
system reliability. It can also be used

in non-saturating circuits or as a
linear amplifier. Typical maximum
frequency of oscillation is 400 Mc.
Fairchild Semiconductor Corp., 545
Whisman Rd., Mountain View, Calif.

Circle 232 on Inquiry Card

116

for running capacitors. A 4 in. axial
fan (a typical unit) delivers 240 crm
at 0 in. S.P.,, 400 cycles. Ambient
temperature range is —55°C to
+125°C. These units have a typical
application in airborne radar cooling
and meet MIL-E-5400 and MIL-E.
5272A. Booth 607. Air-Marine Mo-
tors, Inc., 369 Bayview Ave., Amity-
ville, L. I, N. Y.

Circle 233 on Inquiry Card

SECONDARY PHASE STANDARD

Tenth degree (=0.1°), secondary
phase standard, or shifter, Type
714-A, has a single audio frequency
(400 cps standard) to reduce known
phase angles at the output terminals;
it may be used as either a phase
shifter or phase standard, one control
—the phase angle selector with choice
of 0°, 30°, 60°, 90°, 120°, 150° and

180° or others on special order. Also
featured is phase angle stability over
a variety of operating conditions.
Booth 3508. Acton Laboratories, Inc.,
533 Main St., Acton, Mass.

Circle 234 on Inquiry Card

ELECTRONIC INDUSTRIES -

125 v or 220 to 250 v, 50 to 800 cPs.
Vertical passband is de¢ to 5 me, rise-
time is 0.07 usec, deflection factor is
10 mv/div. Sweep range is 0.5 usec/-
div to 0.5 sec/div in 19 calibrated
steps. Accelerating potential is 4 kv
on a 3 in. C-R tube. Amplitude cali-
brator is a 500 mv peak-to-peak 2 k¢
sq. wave. Booth 1801. Tektronix,
Inc., P. 0. Box 831, Portland 7, Ore.

Circle 235 on Inquiry Card

MAGNETIC SHIELD

Netic Co-Netic magnetic shield re-
duces the effects of high “g” stresses
on electron beam structures and re-
tains shielding properties. Shields
never require periodic annealing so
the potting technique is possible. The
tube is located within the shield using
a resilient casting compound. If maxi-
mum isolation is required, the outer

shield structure may be used as a base
for attaching a simple shock mount-
ing arrangement. Booth 2214. Mag-
netic Shield Div., Perfection Mica Co.,
1322 N. Elston Ave., Chicago, Ill.

Circle 236 on Inquiry Card
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WESCON Product Highlights

CONNECTOR LINE

A new line of AMP in-cert rack and
panel connectors, in 50 and 100 posi-
tion units for general use as well as
critical circuit requirements in diffi-
cult environments. The shells are

CIRCUIT BREAKER

Airpax Series 500, miniature circuit
breaker, resists shocks of 100 g. Elec-
tro-magnetic, inverse time delay

breaker features an ultimate trip level
of 1259% of rated current independent

TRIMMERS

The Max-C, variable trimmer series
has a wide range of capacity per unit.
The electrode band, metallized silver,
is laminated to a thin, high dielectric
constant, precision-bore glass cylinder.

polarized for positive correct mating
under all conditions and the solderless
contacts are protected against dam-
age by extended alignment skirts on
the shells and by bushings which line
up the receptacle and plug before the
contacts join together in racks and
panels. Units tested under vibration,
temp. & humidity. Booth 2501. AMP
Incorporated, Harrisburg, Pa.
Circle 237 on Inquiry Card

CABLE ASSEMBLIES

High temperature cable and cable
assemblies may have over a hundred
and fifty different Teflon insulated
conductors. Bondable irradiated Teflon
insulated wire, permits easier, more
permanent potting. The irradiation
treatment allows better potting and
more satisfactory printing on the in-

of ambient or operating temp. Units
available for interrupting 50dc volts
at currents from 0.05 to 10 amperes
and for interrupting 120 RMS volts,
60 to 400 cps at currents from 1.0 to
10 amperes. The toggle handle of the
breaker is similar to conventional on-
off switches. Booth 521, Airpax Elec-
tronies Ine., Cambridge Division,
Cambridge, Maryland.
Circle 239 on Inquiry Card

COIL WINDING MACHINE

Model U-14 Toroyd, toroidal coil
winding machine for heavy wire wind-
ing, was designed specifically for the
winding of heavy wire, over a range
of #7 to #20 AWG. The machine
is also capable of winding a coil up to
14 inches outside diameter and 6
inches high. The positive drive fea-

A thicker outer concentric glass cylin-
der strengthens the assembly. Fea-
tured are: Special protective alloy
undercoating; improved backlash de-
sign; no capacitance reversal while
tuning; accurate alignment; low temp.
coefficient of capacitance; and low in-
ductance and low loss for high fre-
quency use. Booth 202, JFD Electron-
ics Corp., 1462-62nd St., Bklyn 4.

Circle 241 on Inquiry Card

NOISE SOURCE

The Therma-Node, a commercial
noise generator based on measure-
ment of the noise temp of a heated
resistive element covers the frequency
range 0.5 to 1000 mc, fixed or tuned.
Accuracy is *0.1 db. Available noise
temp ranges from 2000 to 2400°K,
readable to =29%. Some specs are:

sulation without effecting the ability
of the wire to meet MIL-W-16878C.
Booth 1412. Tensolite Insulated Wire
Company, Incorporated, West Main
Street, Tarrytown, New York.

Circle 238 on Inquiry Card

ture of the machine allows a tight and
precise winding in the heavy wire
range. Booth 1121. Universal Manu-
facturing Co., Incorporated, 1168
Groove Street, Irvington, New Jersey.

Circle 240 on Inquiry Card

"NEW PRODUCTS" OF THE MONTH BEGIN ON PAGE 176

ELECTRONIC INDUSTRIES -

0.5—500 wmc;
variable: 0.5—1000 mc. Min band-
width for max vswr of 1.4 = 200 Mc
from 500 to 1000 mc. From 200 to
500 McC bandwidth increases. Below
200 Mc the unit is broadband down
to 0.5 mMc. Booth 3114. Kay Electric
Co., Maple Ave., Pine Brook, N. J.

Circle 242 on Inquiry Card

Fixed tuning range:
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Adjustable metal sleeve guard oper-
ates on chuck principle—can be locked
at desired point to permit use of
knife as depth cutting tool. Extended

all the way, the guard covers the
blade to guarantee complete
safety in handling, carrying and
storage.

No. 2-G —Safety-
Guard Knife shown
fully closed. Note
blade safely tucked
into guard sleeve.

Knives available in 2 sizes:

Ne. 2-6  1/2' dia. ... $1.50

Ne. 1-6  7/16” dia.,, .$1.20
(No. 1-G not shown)

SURGICALLY-SHARP INTERCHANGEABLE BLADES.
Many shapes available for hundreds
of cutting, trimming and

Order sample direct o L y
from regular supplier.' slicing operations.
*Pat. Pend. F
TRY-OUT /7 \
OFFER
FREE—Catalog of complete line of X-acto
Safety-Guard Precision Hand Tools for Industry.
K"I';flgd‘”'"' HANDICRAFT TOOLS, INC.
e.
Special St a division ofX-ACTO. INC.
Postpaid 48-41J Von Dom St., L. 1. C. 1, N. Y.

Circle 53 on Inquiry Card

e What is a Kodak
® Ektron Detector?

A: It is a semi-conductive resistor, The photosensitive
area can be laid down in any pattern. Response extends
to 3.5 microns in the infrared. Unaffected by vibration;
high signal-to-noise ratio.

Q2 What can it be used for?

Az For such applications as an
infrared sensor in weapons
systems, and in instrumenta-
tion for process control, anal- £

ysis, and safety. v

Q2 How canll get the facts about
spectral response, types,
availabilities, and the like?

A: By writing for a new bro-
chure called "Kodak Ektron
Detectors."

Write to:

Apparatus and Optical Division
EASTMAN KODAK COMPANY, Rochester 4, N. Y,

Circle 60 on Inquiry Card

Why it pays you to specify
Bendix QWL Electrical Connectors for use with Multi-conductor Cable

For use with multi-conductor cable on missile launching,
ground radar, and other equipment, the Bendix* QWL
Electrical Connector meets the highest standards of design
and performance.

A heavy-duty waterproof power and control connector, the
QWL Series provides outstanding features: e The strength
of machined bar stock aluminum with shock resistance and
pressurization of resilient inserts. ¢ The fast mating and
disconnecting of a modified double stub thread. e The
resistance to loosening under vibration provided by special
tapered cross-section thread design. (Easily hand cleaned
when contaminated with mud or sand.) e The outstanding
resistance to corrosion and abrasion of an aluminum surface
with the case hardening effect of Alumilite 225 anodic
finish. ¢ The firm anchoring of cable and effective water-
proofing provided by the cable-compressing gland used
within the cable accessory. ¢ The watertight connector
assembly assured by neoprene sealing gaskets. e The addi-

ELECTRONIC INDUSTRIES + August 1959

tional cable locking produced by a cable accessory designed
to accommodate a Kellems stainless steel wire strain relief
grip. e Prevention of inadvertent loosening insured by a
left-hand accessory thread. e The high current capacity
and low voltage drop of high-grade copper alloy contacts.
Contact sizes 16 and 12 are closed entry design.

These are a few of the reasons it will pay you to specify the
Bendix QWL electrical connector for the job that requires
exceptional performance over long periods of time. *rrabemarx
Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Y.
Canadian Affiliate: Aviation Electric Ltd,, 200 Laurentien Blvd., Montreal 9, Guebec.

Factory Branch Offices: Burbank, Calif.; Orlando, Florida; Chicago, Ill.; Teaneck,
New Jersey; Dallas, Texas; Seattle, Washington; Washington, D. C.

Scintilla Division endj/

Sidney, New York AVIATION CORPORATION

Circle 61 on Inquiry Card 119



DO YOU NEED Aufomgz‘/'on
FOR FINISHING WIRE LEADS
WITH TERMINALS ATTACHED?

SOME EXAMPLES OF TERMINALS ATTACHED BY ARTOS MACHINE

e e oy e - -

new ARTOS L“‘* ﬁ“
TA-20-$
Performs :

4 Operations
Avtomatically!

, s
. ~ Artos TA.20-5"
- with guard raised i
Lo, 3 A p i S
1. Measures and cuts solid or stranded wire 2"’ to 250"’ in length.

2. Strips one or both ends of wire from 1" to 1'’,

3. Attaches any prefabricated terminal in strip form to one end of wire.
{Artos Model CS-AT attaches terminals to BOTH ENDS OF WIRE
simultaneously.)

4, Marks finished wire leads with code numbers and letters. (Available
as optional attachment.)

PRODUCTION SPEEDS up to 3,000 finished pieces per hour.
.Can be operated by unskilled labor. Easily set up and adjusted
to different lengths of wire and stripping—die units for different
types of terminals simply and quickly changed.

ENGINEERING CONSULTATION.. . recommendations without ob-
ligation. Special adaptations made to fit requirements of your
product. Machines for all types of wire lead finishing.

VISIT US AT
BOOTH 1101— WRITE for FREE Bulletin No. 655 on Artos TA-20-S
WESCON SHOW World Leaders in

tic Machi for Finishing Wire Leads

ARTO S

2753 South 28th Street . Milwavkee 46, Wisconsin

New Western
Products

CERAMIC TW TUBES

The X686, traveling wave tube is
especially designed for severe-environ-
ment airborne applications. This air-
cooled tube covers the frequency range
of 4 to 7 KMC. with an output power

s

of one watt and a gain of 50 db. The
liquid-cooled X620 is rated at 100
watts minimum CW output power in
the 4 to 7 KMc. range. It has a satu-
ration gain of 30 db with less than 3
db variation in gain over the entire
frequency range. The X620 is de-
signed to be operated at a nominal col-
lector depression of 45%. Eitel-Mec-
Cullough, Inc., 301 Industrial Way,
San Carlos, Calif.

Circle 243 on Inquiry Card

MAGNETIC TAPE RECORDER

Analog magnetic tape recorder, the
IFR-600 features wide-band techniques
for both FM and direct recording. Its
head design and advanced electronics
permit direct recording of frequencies
to 250 kKc and FM response from dc to
20 Kc within 3% db. FM, pulse-dura-
tion modulation, direct, or digital re-
cording modes available; % and 1 in.
tape are interchangeable. Both 101%

and 14 in. reels can be used. Other
features include adjustable end-of-
tape sensing and positioning of all
controls. Booth 3531 —Ampex Corp.,
934 Charter St., Redwood City, Calif.

Circle 244 on Inquiry Card
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Narda SonBlasters offer the most complete line

of lowest-cost mass-produced ultrasonic cleaners!

Narda's mass-production techniques assure you the most
complete line of ultrasonic cleaners at the lowest prices in
the industry! From the smallest 35-watt to the amazing
2500-watt unit with a tank capacity of 75 gallons, Narda's
SonBlasters are available now — off-the-shelf —for immediate
delivery. And with a full 2-year warranty besides!

What do you want to clean? Transistors, semi-conductors,
other electronic, automotive, missile and avionic components,
instruments, timing mechanisms —Narda’s SonBlasters clean

g

Generator G-202
35 watts

An amazingly efficient, yet inexpensive, ultra-
sonic cleaner. Duty cycle timer permits opera-
tor to turn the unit on, set it, and leave; the
SonBlaster will turn off automati-
cally at the end of the cycle. Four

choices of timers—from 0-15 min.
to 0-120 min. Also available with- $
out timer at slightly lower cost

(G-201).

Transducerized Tank NT-202
Capacity: 3 gallon

Generator G-601
60 watts

-
; {; s
3
Er:
L§ é@s %
b

Transducerized Tank NT-5001 Generator G-5001
Capacity: 10 gallons 500 watts

Generator features standby switch for longer life and load selector

switch on the front panel to operate up to 8 submers-
ible transducers or 8 NT-602 or 2 NT-1505 transduc-$
erized tanks at one time. Larger tanks available on

special order.

1
Submersible Transducer NT-605

Heli arc welded stainless case, hermetically sealed
for safe, leak-proof immersion. Radiating face: 27
sq. in. Effective plane of radiation: 40-50 sq. in. (approximately 10”
x 57). Effective cavitation of volumes up to 1200 cu. in. at 24 in, tank
height (5 gal.) and 2400 cu. in. at 48 in. tank height (10 gal.). Bulkhead
electrical fitting on back allows all wiring connections to be made on

outside of tank. For use in any arrangement or location
in any shape tank you desire to use. Also available —
model NT-604, identical with NT-605, except for pipe $

thread instead of bulkhead fitting, permitting electrical

connections inside of tank.

Consult with Narda for all your ultrasonic requirements. The SonBlaster
catalog line of ultrasonic cleaning equipment ranges from 35 watts to
2.5 KW, and includes transducerized tanks as well as immersible trans-
ducers which can be adapted to any size or shape tank you may now
be using. If ultrasonics can be applied to help improve your process,

Narda will recommend the finest, most dependable equipment available
—and at the lowest price in the industry!

Transducerized Tank NT-602

A more powerful production-type unit, with a
special circuit and selector switch

permitting operator to alternate
between two tanks, when items $
being cleaned require different

solutions or a two-step process.

'most any mechanical, electrical or horological part or assem-
bly you can think of —and clean faster, better and cheaper.

No matter what you need in ultrasonic cleaning equipment,
you'll find Narda’s complete line of production-size units have
the quality, power, performance, capacity and appearance of
cleaners selling up to three times their price! Write for more
details now and we'll include a free questionnaire to help
determine the precise model you need. Address: Dept. EI-19.

Transducerized Tank NT-1505 Generator G-1501
Capacity: 5 galions 200 watts

The lowest price in the industry for a tank of
this capacity and activity. Gener-

ator also will operate 2, 3 or 4
submersible transducers at one $
time, with just a turn of the load

selector switch on the front panel.

Capacity: 1 gallon

Generator G-25001
2500 watts

Transducerized Tank
NT-25001
Capacity: 75 gallons

Powerful unit drives the
largest mass-produced
industrial-size transduc-
erized ultrasonic cleaning
tank made! Also energizes
up to 40 Narda 60-watt
submersible transducers
(NT-604 or -605). Capable
of energizing tanks meas-
uring up to 150 square feet
of area by 2’ or 3’ high.

%4360

For custom-designed installation and unique electro-acoustic
applications, including cleaning, soldering, welding, drilling
and non-destructive testing, consult our subsidiary, Alcar
Instruments Inc., at the address below.

the Darda ultrasonics corporation

625 MAIN STREET, WESTBURY, L. I, N. Y.
Subsidiary of The Narda Microwave Corporation

ELECTRONIC INDUSTRIES -+ August 1959
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TEFLON,
KEL-F'
MOLDED
PARTS
COME

One is the cost of a perfect
piece. The other is the cost
of an acceptable piece.

Garlock’s Plastics Division,
The United States Gasket
Company, will quote both
ways. If you require perfec-
tion in every sense, then
U.S.G. will furnish it. If “lee-
ways” in tolerance or mold
finish, for instance, are per-
missible, then U.S.G. can
possibly suggest ways to save
20-259, of the total cost of a
molded piece.

Guarantee yourself the right
price and right quality every
time. No matter how intricate
the shape, how thin the wall
sections, or how close the
tolerances, ask your local
Garlock representative to
quote on your molded Teflon
or Kel-F parts. Call him, or
write.

THE GARLOCK PACKING COMPANY, Palmyra, N.Y.
For Prompt Service, contact one of our 26 sales offices
and warehouses throughout the U.S. and Canada.

Ulnited
S tates

*DyPont Trademark for TFE Fluorocarbon Resin

tM.M, & M. Trademark

G asket ruio: Do of

GARILOCK

Circle 64 on Inquiry Card

New Western
Products

l GEARMOTOR

Double shaft gearmotor, Model
| 35YH29RP100, is driven by a 200 vac,
| 400 CPS, 3 phase motor. Typical of
| the speeds and torques which can be
}made available for custom require-

|

ments by various different types of
| gear sets are: 1700 RPM at 96 oz. in.
} of torque on one shaft, and 4700 rpM
at 650 oz. in. torque on the opposite
’ shaft. Electro Products Div., West-
| ern Gear Corp.,, 132 W. Colorado
Blvd., Pasadena, Calif.

Circle 245 on Inquiry Card

|
{ FUNCTION GENERATOR

Digital/Analog Function Table,
| DAFT provides accurate, repeatable
arbitrary function generation for ana-
log computers. The arbitrary func-
tion is stored in a plug board as 20
sec. differences. Multiverter converts
the independent variable input volt-
age incrementally. Increments are
used to perform a 2nd order interpola-
tion using 3 points, and the result—
the dependent variable—is converted

to a voltage to be used in the analog
computer. 100,000 increments of the
function can be generated with max.
delay of 50 usec. Packard Bell Com-
puter Corp., 1905 S. Armacost Ave.,
Los Angeles 25, Calif.

Circle 246 on Inquiry Card
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In high voltage transformers,

other heavy duty
electrical and
electronic equipment...

Photo courtesy General Electric Co.

THE TREND IS TO GASEOUS INSULATION
WITH B& A SULFUR HEXAFLUORIDE

The trend in requirements for high
voltage equipment is toward higher
operating voltages, units of minimum
size and weight, greater safety and
lower maintenance costs. For these
reasons, sulfur hexafluoride is being
used to insulate a wide variety of
electrical and electronic equipment.

Sulfur hexafluoride is not only the
preferred gaseous dielectric—it has
also proved superior to liquid insula-
tion in many applications. For ex-
ample, the use of SF instead of oil to
insulate high voltage transformers
has the following advantages:

High Dielectric Strength

At atmospheric pressure, SFg has a
dielectric strength 2 to 3 times that
of air, nitrogen or carbon dioxide.
This favorable ratio increases with
pressure so that in the range of 2 to 3
atmospheres SF¢ has a dielectric
value roughly equivalent to trans-
former oil.

Efficient Over Wide

Temperature Range*

SF is stable in the presence of most
materials of construction up to tem-
peratures of about 150°C; remains a
gas down to —63.8°C.

*Where extreme inertness to other materials is
required or when service conditions involve tem-
peratures in the range of 150°C to 250°C (or

higher!), Baker & Adamson’s Perfluoropropane
(C3Fg) is recommended.

ELECTRONIC INDUSTRIES -
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Reduces Noise Level and

Weight of Equipment

Both the noise level and weight of
transformers can be reduced substan-
tially by insulating with SFg¢ rather
than with a liquid. The low noise fea-
ture is particularly important where
residences are nearby. Weight sav-
ings pay off for portable equipment
and reduce installation costs for sta-
tionary equipment.

Safe to Use

SFgis non-toxic, chemically and phy-
siologically inert, fire-proof and ex-
plosion-proof.

Installation Savings

Installation in fire-proof vaults is
eliminated and bus runs can be short-
ened drastically due to closer prox-
imity of transformer to generator.

Many of these advantages are also
applicable to other commercial uses
of sulfur hexafluoride, such as in:

Interrupter Switches

Radio and Microwave Frequency
Power Transmission

X-Ray Equipment

Audio Equipment

Cathode Ray Accelerators

Van de Graaff Machines

Television Filterplexers

Radar Duplexers

Gap Tubes

Switch Gear

Wave Guides

Airborne Electronics

Silicon Rectifiers

Investigate all the advantages of B&A
Sulfur Hexafluoride gaseous insula-
tion now. Write for technical litera-
ture.

BAKER & ADAMSON® Electronic Chemicals

llied

hemical

GENERAL CHEMICAL DIVISION
40 Rector Street, New York 6,N. Y.

Circle 65 on Inquiry Card 123




When Top Quality Capacitors Are Required
Specify Pyramid Mylar® or Tantalum

UP TO 1000 MFD-VOLTS IN LESS THAN 2/100
OF A CUBIC INCH

...PYRAMID TANTALUM CAPACITORS

Miniaturized to provide maximum space economy.

New Pyramid Tantalum slug capacitors have cylindrical cases and contain a non-corrosive electrolyte.
Due to the special construction of materials used in the manufacture of Pyramid Tantalum slug capacitors,
these units are both seep and vibration proof. In addition, this type of capacitor assures long service life
and corrosion resistance—made to meet MIL-C-3965 Specifications.

Commercially available immediately, these new Pyramid Tantalum capacitor units have an operating
range between —55° C to 100° C for most units without any de-rating at the higher temperature.

PYRAMID MYLAR®..
—30°C to +125°C...

SMALLEST FILM CAPACITORS MADE!

Pyramid new Mylar capacitors have extremely high insulation resistance, high dielectric strength and
resistance to moisture penetration.

Commercially available immediately, Pyramid Mylar capacitors have an operating range between
—30° C to + 125° C with voltage de-ratings above -+85° C. Pyramid wrapped Mylar capacitors—Series

Nos.: 101, 103, 106 and 107 have the following characteristics:

Construction Styles: Basic No. Type Winding Shape |
101 Tnserted Tabs Flat WESCON
103 Extended Foil Flat BOOTH
106 Inserted Tabs Round 1401
107 Extended Foil Round

Tolerance: The standard capacitance tolerance is = 20%. Closer tolerances can be specified.

Electrical Characteristics: Operating range for Mylar capacitors—from —55° C to +85° C and to 4125° C
with voltage de-rating.

Dissipation Factor: The dissipation factor is less than 1% when measured at 25° C and 1000 CPS or referred
to 1000 CPS.

Insulation Resistance: Temperature 1R x mfd Maximum IR Requirements
25°C 50,000 15,000 megohms
85°C 1,000 6,000 ¢

125° C 50 300 “

Pyramid Mylar capacitors are subject to the following tests:
Test Voltage—Mylar capacitors shall withstand 200% of rated D.C. voltage for 1 minute at 25° C.

Life Test—Mylar capacitors shall withstand an accelerated life test of 250 hours with 140% of the voltage
rating for the test temperature. 1 failure out of 12 is permitted.

Humidity Test—Mylar capacitors shall meet the humidity requirements of MIL-C-91A specifications.

Complete engineering data and prices for Pyramid Mylar and Tantalum Capacitors may be obtained

from Pyramid Research and Development Department.
.- ®DUPONT REGISTERED TRADEMARK

ELECTRIC CO.
| NORTH BERGEN, N.J.

CAPACITORS—RECTIFIERS
FOR ORIGINAL EQUIPMENT—
FOR REPLACEMENT

EXPORT: 458 Broadway, N.Y. 13, N.

'm. Cohen, Ltd.—7000 Park Ave., Montreal
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ELECTRONIC INDUSTRIES -

New Western
Products

PRECISION POTENTIOMETER

A subminiature single-turn poten-
tiometer, Model 304, offers linearity
to 0.83% and a 500,000-cycle life in a
package % in. in dia. and 3% in. in
case length. Environmental charac-

teristies: 2.0 watts at 50°C, operates
to 125°C, withstands 20g vibration
and 30g shock. Machined aluminum
cases are used on all models. Stops
and locating pins are available as
standard optional features. Daystrom
Pacific, 9320 Lincoln Blvd., Los An-
geles 45, Calif.
Circle 247 on Inquiry Card

STRAIN MULTIPLIER

The Type LTD-105, strain multi-
plier, is a metal bar, machined to con-
centrate total applied strains in a
relatively short section. Minute
strains can be measured with conven-
tional strain gage read-out equipment.
One standard model provides a multi-
plication factor of 16—an applied
strain of 10 pin/in. is read out as
160 uin. Other models provide a
range of multiplication factors from
4 to 20. Mounting hole center dis-

tances range from 3 to 8 in. All
standard models contain 4,120 ohm
strain gages connected in a full bridge
configuration. Waldale Research Co.,
Inc., 362 W. Colorado Blvd., Pasadena,
Calif.

Circle 248 on Inquiry Card
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IRESEARCH

o
<>

AiResearch expansion in electronics and elec-
tromechanical activity is creating outstanding
positions at all levels for qualified engineers.

DATA SYSTEMS RESEARCH

Experience with physical measuring devices
using electromagnetic, atomic, thermionic and
mechanical approaches.

Openings also cxist in the following areas:
Flight Systems Research...Controls Analysis
...Flight Data Components. .. Electromagnetic
Development...Instrument Design...Airborne
Instrumentation Analysis and Design.

Send resume to: Mr. G. D. Bradley

THIE CORPORATION

AiResearch Manu{acturing Division

9851 So. Sepulveda Blvd., Los Angeles 45, Calif.

Circle 506 on “Opportunities” Inquiry Card

There is a difference in. ..

ALDEN “STAK-IN”

Fast, low cost machine
assembly of only one part.

\ 110SM1
110BC1

... it's the exclusive Molded-In Eyelet  5i°"of*hc"of ot

. eliminates the need for nuts, washers and sleeves — cuts
production costs to one fast low cost eyeletting operation — jack
can't vibrate loose, turn or fall out — rugged Nylon insulation —
reliable 360° beryllium copper contact . . .

If you're a high volume user of test jacks, it will pay you to inves-
tigate the cost saving advantages of Alden, Stak-in Test Jacks, For
limited quantity applications, use Alden Mini-Test Jacks below . . .
. #110BCSI — Fastens securely by nut, In Ny-
&g““ lon or Kel-f. Resilient beryllium copper con-
tact. silver-plated. A standard for many

#110BCSI applications.
° #110BCSH — Has safety collar to prevent ac-
cidental contact. Phenolic insulated. Long-
#110BCSH life silver-plated beryllium copper contact.

) #110PCt

ALDEN Piov-ides a Complete Line of Front Panel Test

& Sensing Devices. .
Request free engineering W W
samples on your

PAN.I- LITE PAN-L.LITES
SWITCHES ;

Just punch-in and solder. Nylon jacket.
Phosphor bronze contact, silver-plated.

FUSE-LITES
letterhead, today,
BE B e d% y

o -~

ALDEN PRODUCTS €CO. 8123 N.Main St.Brockton, Mass.
Circle 69 on Inquiry Card
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#110PCI — NEW for printed circuit boards.

A VITAL100 MINUTES!

Firing Sequencer with 762

CLARE RELAYS
gives .automatic control

Front view of Mode Iii Se-
quencer which uses 76& CLARE
Type J Relays and 1+ CLARE
Type HG Relays. Made by Milgo
Electronics Co., Miami, Fla.

Vlew of control rack of Model Il
Sequencer showing 56 CLARE
Type J sealed relays.

Automatic control of the countdown at
the Air Force’s Cape Canaveral Missile
Test Center —from X minus 90 minutes
to 10 minutes after a missile is fired —
is in the hands of a Milgo Model II1
Sequencer.

The Sequencer, built by Milgo
Electronic Corporation, Miami, Fla.,
automatically controls the myriad
operations which must be performed
before any missile can be launched. It
is preprogrammed to recognize the
precise condition that must exist during
each of the operations it controls.
When any other condition is detected,
it will automatically hold fire until the
condition is corrected. In a recent
instance, it saved a Titan prototype
which developed a malfunction after
firing but before actual takeoff.

Another of these sequencers is being
built by Milgo for installation at the
Pacific Missile Range, Vandenberg Air
Force Base, Calif.

Milgo engineers selected 762 Clare
Type J and Type HG Relays for this
supremely important device, and not
one has ever malfunctioned. Here is
convincing proof that, where the safety
of personnel and of valuable equipment
is at stake and the utmost accuracy is
demanded, a designer who rides with
Clare relays can rest assured that he has
chosen wisely and well.

C. P. Clare & Co., 3101 Pratt Blvd., Chicago 45, lllinois.

In Canada: C. P. Clare Canada Ltd., P. O. Box 134, Downsview, Ontario.
Cable Address: CLARELAY
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ELECTRONIC SPEED CONTROL
EXCLUSIVELY ON RUCKER
SMALL CENTRIFUGES

" To Meet Your Requirements
| For Acceleration Testing Under
| Mll-545272 A Procedures | and 1I

|
|
|
|
|
;’
|

The new electronic speed control circuit— an exclusive
feature on Rucker Series | Centrifuges, provides:

¢ DIGITAL CONTROL SETTING: Only one setting required
to reach any desired speed.

¥ PROGRAMMED SEQUENCE OR REMOTE OPERATION
¥ G RATING REPEATABILITY

¥ DEPENDABLE, QUIET OPERATION

v/ FAST TEST CYCLE

¥ AUTOMATIC OR PROGRAMMED DYNAMIC BRAKING

OTHER RUCKER FEATURES:
/ EASIEST ACCESS TO SPECIMEN AND INSTRUMENTATION

v MINIMUM WOW AND DRIFT THROUGH HIGH INERTIA
DESIGN

¥ HEAVY STEEL CONSTRUCTION THROUGHOUT FOR
MAXIMUM SAFETY

v ELECTRICAL SLIP RINGS
v CAPACITIES TO 15,000 G POUNDS, 92 INCH DIAMETER

¥ 90° SPECIMEN ROTATION DURING OPERATION
(Procedure | under MIL-E-5272 A)—(Optional)

¥ WAVE GUIDES FOR ALL APPLICATIONS (Optional)
v CLOSED CIRCUIT TV (Optional)
¥ HYDRAULIC-PNEUMATIC ROTARY JOINTS (Optional)

Rucker Series 10 and 20 Centrifuges also available with capaci-
ties in excess of 450,000 G pounds and diameters to 70 feet.

- EQUCKER ...

The

Since 1941
4700 SAN PABLO AVENUE » OAKLAND 8, CALIFORNIA

ATTENTION: Openings now for Qualified Engineers —
for Design and Sales

Circle 70 on Inquiry Card
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Prmted Circuits
take a heating!

But CaMmBION® Printed Circuit Components are built to
withstand the constant shock and vibration so common in
today’s electronic equipments. From printed circuit con-
nectors to shielded coil forms, they’re made from finest quality
materials . . . processed and tested under thorough quality
control methods . . . unconditionally quality guaranteed.

Available in a wide range of coil forms (shielded, ceramic,
phenolic), solder and insulated terminals, plugs and jacks,
diode clips, and other components. Use them to build stamina,
into your product, CAMBION Tools speed assembly and mount-
ing. For details, write Cambridge Thermionic Corporation,
504 Concord Avenue, Cambridge 38, Massachusetts.

Circle 71 on Inquxry Card

WHOLESALE CATALOG

FOR RESALE DEALERS G RAINGER’'S
AW ®

SERVICE
Over 4000 Items Stocked

PROMPT DELIVERY., Warehouses and
sales offices in 63 principal cities, coast-to-
coast. All fully stocked for pick-ups or 24-
hour shipping service.

Brands

ELECTRIC MOTORS
(1/250 to 60-HP)
GENERATORS
BLOWERS
EXHAUST FANS
AIR CIRCULATORS
FAN PARTS
APPLIANCES
HEATING EQUIPT.
AIR COMPRESSORS
POWER TOOLS
PUMPS

SALESMEN at each sales office available
for help and guidance,

164 PAGE CATALOG and buying
guide, Includes detailed descriptions on
over 4000 items, Lots of technical and
application data,

WHOLESALE ONLY. Free net price
catalog sent only when requested on letter-
head. No consumer requests honored.
O.E.M. prices available for quantity buyers.

WHOLESALE CATALOG

Write for Summer Edition

WWLRAINGER INC. |5

Dept. 41,118 S, Oakley Blvd., Chicago 12
August 1959
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New Western
Products

MULTI-TURN POTENTIOMETERS

Line of 3 and 10 turn precision
wire-wound potentiometers consists
of 8 new models, four 10-turn and
four 3-turn. The line features anod-
ized aluminum cases with a 3/16 in.

wall thickness for dimensional sta-
bility. Units will operate from —55°
to 150°C in a relative humidity of
95%. Resistance ranges are to 400,
000 ohms, *=39%. Linearity (stand-
ard) is 0.259% with special linearities
of 0.020%. Up to 111 terminals can
be added in the 10-turn series. Units
function to 20g vibration from 55 to
2000 cps, withstand a 30g shock and
meet all spees to 30,000 ft. Spectrol
Electronics Corp., 1704 S. Del Mar
Ave., San Gabriel, Calif.

Circle 249 on Inquiry Card

FILAMENT SUPPLY

Model 227 is a 28 vde filament sup-
ply. Specifications include output, 28
vde at 1.2 amps max.; ripple voltage,
2% at max. output. Proportionately
less at lower output currents; input,
117 vac 60 cps. The transformer has

.

5 input taps to adjust to line and
load conditions; physical, 3% x 3% x
4% in. overall seated. Metal case
with octal plug base; weight, 2% lbs.
C. J. Applegate & Co., 1840 24th St.,
Boulder, Colo.

Circle 250 on Inquiry Card
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. electrocardiograph equipment—
another Borg Motor application.

BORG MOTORS...
FOR RELIABLE
INSTRUMENT

S POWER

Borg Motors provide reliable power sources for precision instrument
equipment. Permanently sealed bearings and high-quality gearing
assure minimum noise and continued high-level performance. Long
known as efficient power sources for recorders and timing devices,
Borg Motors are reliably serving many manufacturers of medical
equipment, industrial television and many other instrument lines.
Available from 1/2000 to 1/750 horsepower . .. 2 and 4 pole . . .

synchronous and induction . . . with and

without gear trains. Gear-train motors
have stainless steel output shafts.

Write for complete data.

Ask for Catalog BED-A90

BORG EQUIPMENT DIVISION

AMPHENOL-BORG ELECTRONICS CORPORATION
JANESVILLE, WISCONSIN

MICROPOTS ¢ MICRODIALS  INSTRUMENT MOTORS ¢ FREQUENCY STANDARDS
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International

REGULARLY REVIEWED

AUSTRALIA

AWA Tech. Rev. AWA Technical Review
Proc. AIRE. Proceedings of the Institution of
Radio Engineers

CANADA

Can. Elec. Eng. Canadian Electronics Engi-
neering
El. & Comm. Electronics and Communications

ENGLAND

ATE J. ATE Journal

BBC Mono. BBC Engineering Monographs

Brit. C.&E. British Communications & Elec-
tronics

E. & R. Eng. Electronic & Radio Engineer

EL Energy. Electrical Energy

GEC J. General Electric Co. Journal

J. BIRE. Journal of the British Institution
of Radio Engineers

Proc. BIEE. Proceedings of Institution of
Electrical Engincers

Tech. Comm. Technical Communications

FRANCE

Ann. de’ Radio. Anmnales de Radioelectricite

Bull. Fr. EL  Bulletin de la Societe Fran-
caise des Electriciens

Cab. & Trans. Cables & Transmission

Comp. Rend. Comptes Rendus Hebdomadaires
des Seances

Onde. L’Onde Electrigue

Rev. Tech. Revue Technique

Telonde. Telonde

Toute R. Toute la Radio

Vide. Le Vide

GERMANY

AEG Prop. AEG Progress

Arc. EI Uber. Archiv der Elektrischen Uber-
tragung

El Rund. Electronische Rundschau

Freq. Frequenz

Hochfreq. Mochfrequenz-technik nnd Electro-
akustik

NTF. Nachriehtentechnische Fachherichte

Nach. Z. Nachrichtentechnische Zeitschrift

Rundfunk. Rundfunktechnische Mitteilungen

Vak. Tech. Vakuum-Technik

POLAND

Arch. Auto. i Tel. Archiwum Automatyki i
Telemechaniki

Prace ITR. Prace Instytutu Tele-I Radiotech-
nicznego

Roz. Elek. Rozprawy Electrotechniczne

USSR
Avto. i Tel Avtomatika i Telemakhanika
Radic. Radio

Radiotek. Radiotekhnika
Rad. i Elek. Radiotekhniks i Elektronika
Iz.Uég}a‘d. Bulletin of Academy of Sciences

able without charge.

on company letterhead, to:

Electronic Sources Editor
ELECTRONIC INDUSTRIES
Chestnut & 66th Sts.
Philadelphia 39, Pa.

® Photocopies of all foreign articles
are available at 76 cents per page,
remitted with order. Unless other-
wise indicated, articles appear in
language native to country of origin.

® A reprint of this section, “Interna-
tional Electronic Sources” is avail.

Requests for the above should be sent,
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Electronic Sources

Up-to-the-minute abstracts of articles appearing in

the leading foreign electronic engineering journals

RN

CIRCUITS

A Two-Stage Amplifier with a Controlled
Amplitude Response, G. B. Bogatov. ‘‘Radio-
tek” #4. 1959. 6 pp. The paper describes the
circuit and the principle of operation of a
two-stage amplifier whose amplitude response
can be controlled over wide limits. The ampli-
fier is designed for use as a contrast corrector
in television systems. It can also be used for
other purposes. Expressions are derived for
the transfer coefficient of the amplifier. Ex-
perimental results are cited. (U.S.S.R.)

A Thyratron Modulator for a Self-Excited
Oscillator, G. P. Grudinskaia, B. T. Zarubin,
B. I. Poliakov. ‘“Radiotek” #4. 1959. 2 pp.
The paper describes a thyratron modulator
which is used in the grid circuit of an oscil-
lator. The design formulas and parameters
for the circuit are given. (U.S.S.R.)

On Typicalizing Pulse Circuits, E. N. Baska-
kov. ‘“Radiotek’ #4. 1959. 2 pp. Comment on
a letter to the Editor by A. A. Kharkevich.
(U.S.8.R.)

Rectifying Bridges with Magnetically Con-
nected Loads at the Output, O. G. Malkina.
“Avto i Tel.”” May 1959. 9 pp. It is shown
that rectifying bridges with inductive nega-
tively connected windings at the output and
considerable active circuit resistance can be
used for measuring the values R and X of
the complex resistance Z. As an example
there is analyzed current change in identical
circuits and in circuits with a.c. diagonal
resistances  differing from one another.
(U.S.S.R.)

On Contrel Characteristic of Three - Phase
Magnetic-Amplifiers, A. L. Pisarev. ‘“Avto i
Tel.”” May 1959. 15 pp. Two magnetic ampli-
fiers with three-phase load are considered.
Static work of the amplifiers mentioned is
analyzed. Analytical expressions for control
characteristics of the amplifiers are obtained.
The analysis proves inexpedience of using
amplifiers with sequential connection of phase
control windings. (U.S.S.R.)

Calculation of A-C Magnetic Reactor Ampli-
fiers with Internal Feedback, N. A. Kaluzhni-
kov. “Avto i Tel.” May 1959. 16 pp. Most
characteristic ecircuits of magnetic reactor
amplifiers with internal feedback are con-
sidered. Circuits are analyzed in two instances
which are extreme from the viewpoint of non-
sinusoidal distortions. Possible calculation er-
rors are estimated. Analysis results are given
by calculation plots. (U.S.S.R.)

Response of Cascaded Double-Tuned Circuits,
Yona Peless. “E. & R. Eng.” April 1959.
7 pps. The transient and steady-state re-
sponses of cascaded identical double-tuned
circuits are developed in terms of the loca-
tions of the poles of the transfer function.
Results are obtained for two arbitrarily
placed complex conjugate pole pair so that

the work applies to networks with an ampli-
tude response which is not necessarily sym-
metrical about the band centre; however,
the narrow-band restriction is imposed. (Eng-
land.)

A New Type of Ring Counter, P. J. Wes-
toby. “El Eng.” May 1959. 4 pps. There
are many occasions where a multi-stage ring
counter is called for and the number of
stages in the more usual schemes has been
limited to 12, or so, for reasons mentioned.
The article describes a system whereby any
number of stages may be employed with-
out the disadvantages met in the previous
schemes. (England.)

Cold-Cathode Voltage-Transfer Circuit, J. H.
Beesley. “J. BIRE.” March 1959. 15 pps.
The paper describes a new method of opera-
tion of cold-cathode triode switching tubes,
which has some distinet advantages com-
pared with the standard ‘“pulse + bias”
technique. (England.)

Group Delay and Group Velocity, Concept
in Terms of the Transfer Function of a
Network, W. Proctor Wilson. “E. & R.
Eng.” April 1959. 2 pp. (England.)

Ladder and Transformer Filters, Design Pro-
cedures and Characteristics, L. Kitajewski.
“E. & R. Eng.” May 1959. 5 pps. (Bngland.)

Printed Circuits: New Methods for Making
Master Drawings and Component Layouts,
D. H. Sladek. “Brit. C. & E.” April 1959.
3 pps. (England.)

(

COMMUNICATIONS

Evaluating the Average Rate of Telegraphy
for Interrupted Radio-Communication Using
Frequency Shift, V. S. Mel'nikov. ‘‘Radiotek’
#4. 1969. 9 pp. Using the general theory of
potential (ideal) noise immunity developed by
V. A. KotelPnikov, an estimate is made of the
average rate of telegraphy for interrupted
frequeney-shift radio-communieation. The ad-
vantages of interrupted radio-communication
are weighed. (U.S.S.R.)

An Electronic Speech Sampler for Studying
the Effect of Sample Duration on Articulation.
Richard Fatehchand & Rais Ahmed. “J. ITE.”
March 1959. 3 pp. (India, in English.)

A Miniaturized Radio Telephone Terminal
Equipment, E. J. Allen. “El. Eng.” May
1959. 3 pps. A radio telephone terminal
equipment is described which although only
a fraction of the size of conventional equip-
ment provides a comparable performance and
provides for the simultaneous operation of
up to four commercial grade speech chan-
nels. (England.)

Electronics and Communications in Brazil,
José I. Caicoya. “Brit. C. & E.” May 1959.
7 pps. This article gives an impression of
the present position ef communications and
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in microwave |
design---

on your development team

Application of permanent magnets in micro-
wave devices has resulted in vastly improved
performance, lower costs and greater stabil-
ity. Since the early days of micro-wave
research, The Indiana Steel Products Com-
pany magnet design engineers have worked
closely with leading manufacturers, provid-
ing expert help in developing special-purpose
permanent magnet assemblies for such
applications as radar magnetrons, backward
wave oscillators, pm-focus traveling wave
tubes and load isolators.

THE INDIANA STEEL PRODUCTS COMPANY

WORLD’S LARGEST MANUFACTURER
OF PERMANENT MAGNETS

VALPARAISO, INDIANA

INDIANA
PERMANENT
MAGNETS

A discussion with permanent magnet
specialists at The Indiana Steel Products
Company may be just the stimulus your
new design efforts need — or perhaps you’ll
find a way to improve your present products.
In any case, you can be sure of this —
nobody knows permanent magnets like
Indiana. And, because Indiana produces all
permanent magnet materials, Indiana design
engineers are well qualified to recommend
the one best material for your design. Why
not call in an Indiana man today?

FREE DESIGN MANUAL

Write TODAY for important free,
new catalog for micro-wave design
engineers — “Alnico Load Isolator
Magnets,” which describes shapes
and sizes, magnetic properties and
performance characteristics of this
complete line of Indiana permanent

magnets. Ask for Catalog No. 20 N-8.

Put PERMANENT MAGNET SPECIALISTS

ﬂi__'llllIIIlIII[IIIIIIIIII]IIIIIIIIIIIIIIIIIlIIIIlIllIIIIIIIIIIIIIIII|I|IIIIIIIIII|||II|I||IIIIIIIIIIIIIIIIIIIIIIlIIIIIII|IlIIIIllIIlﬂIIIII]IIIIIIIIII|IIIIlIIlIIIIIIIIlIIIlIIIIIIIIIIIIIE

IN CANADA: The Indiana Steel Products C y of Canada Limited, Kitchener, Ontorio O A TN =
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International ELECTRONIC SOURCES

electronic techniques in Brazil together with
some details of the manufacturing organiza-
tions in that country. The facts and figures
will be of particular interest to British com-
panies who are seeking markets in South
America. (England.)

Simple Multiplex Vocoder, A. R. Billins.
“E. & R. Eng.” May 1959. 5 pps. A simple
time-division multiplex vocoder is described
which economizes in circuit components by
using a common rectifier for all channels.
This vocoder appears to contravene Shan-
non’s sampling law, but it is shown that
sampling ambiguities do not produce any
marked change in character or intelligibility
of the synthesized speech. (England.)

TR ——
o

COMPONENTS

Determination of Main Parameters of Electro-
magnetic Relays, M. I. Vitenberg. *“‘Avto i
Tel.” May 1959. 11 pp. Most important rela-
tions of conditional work, required power,
overheat temperature and electromagnetic
relay weight are considered. Experimental
characteristics are presented. Formulae are
deduced to determine relay conditional work as
dependent on core section, required power,
overheat temperature and relay weight.
(U.8.8.R.)

COMPUTERS

On Coding Long Segments of Binary Symbols,
V. A. Garmash. “Radiotek” #4. 1959. 3 pp.
The paper analyzes a statistical method for
coding messages using a uniform binary code.
(U.S.8.R.)

Application of Square Integral Estimate for
Finding Optimum Parameters of Pilot with
Rate Feedback, V. D. Matytsin and V. A.
Ryapolov. “Avto i Tel.” April 1959. 7 pps.
Stabilization of a pilot with a feedback is
treated. Formulae are deduced to determine
pilot optimum parameters as dependent on
aerodynamic characteristics of a controlled
object and on flight conditions. (U. S. 8. R.)

New Method of Building a Stability Plane
in the Space of Admissible Parameters Values
of Control Systems, V. I. Zubov. “Avto i
Tel.” March 1959. 4 pps. New method of
building stability planes in the space of ad-
missible parameters values is deseribed. The
suggested way of building stability planes
does not require plotting a characteristic
polynomijal. (U. S. 8. R.)

Choice of Non-Linear Speed Feedback Char-
acteristics of a Position Servosystems, B. N.
Naumov. “Avto i Tel.” March 1959. 11
rvs. The paper deals with choice of a non-
linear speed feedback characteristic when
rosition servosystem structure is certain. The
nonlinear speed feedback characteristic se-
lected as it is suggested in the paper pro-
vides almost desirable transient process.
(U. 8. 8. R)

Analysis of Stability of Distributed Param-
eters Automatic Control Systems with Loss,
Ya B. Kadymov. “Avto i Tel.” April 1959.
3 pps. Stability eriterion for distributed
parameters controls systems is applied to
control systems with loss. (U. 8. 8. R.)

Extremum Controller with Extremum Trac-
ing, N. V. Grishko. “Avto i Tel.” April

130

1959. 4 pps. Extremum controller with ex-
tremum tracing is described. The controller
consists of two main parts: unbalance meter
and tracing pulse system. (U. 8. S. R.)

B §
CONTROLS

The Condition for the Maximum Accuracy of
Ferroresonant Voltage Stabilizers, by B. Z.
Zilberman. “Radiotek” 4. 1959. 2 pp. The
paper studies the relationship between stabili-
zation accuracy, and the efficiency and ratings
of the device. (U.S.S.R.)

Stabilizing Current L-C Devices, B. E. Kuby-
shin and A. N. Mikjakh. “Avto i Tel.” May
1959. 6 pp. There are described 1-C resonant
circuit devices which can stabilize alternating
or rectified load current with required ac-
curacy when the load resistance range is
widely changed. The introduction of inductive
connection among the reactor windings and
proper choice of coils results in getting a low
stabilized current dependence on frequency
variation. Stabilizing current L-C devices
may actually be designed for any power limit.
(U.8.8.R.)

Electric Drive with Powder Clutch and its
Application in Automatic Control Systems,
G. F. Konovalov. “Avto i Tel.” May 1959. 6
pp. Results of solid filling powder clutches
analysis are presented. Formulae for static
characteristics and transfer functions of the
clutch as well as of the clutch unit are de-
duced. A structural diagram and the charac-
teristics of the servosystem with a powder
clutch electric drive are given. (U.S.S.R.)

On Invariance Principle in Automatic Control
Combined Systems, V. I. Dunaev. “Avto i Tel.”
May 1959. 4 pp. The paper deals with further
development of invariance principle in auto-
matic control combined systems with two
motors under the same load. (U.S.S.R.)

Calculation of Static Characteristics of Re-
actor Control Systems, D. A. Alenchikov.
“Avto i Tel.” May 1959. 11 pp. Graphical
solution of nonlinear problems of designing
complicated reactor control systems is ex-
pounded. Path of operational point of a
saturable reactor is plotted with taking into
account losses in the saturable reactor. The
way of plotting output load characteristics is
described. Determination of initial data is
proposed to choice or to design controller
when the rule of mutual variations of the
saturable reactor output load values is known.
(U.S.8.R.)

On a Stability Criterion for Nonlinear Control
Systems, Chang Szu-Ying. “Avto i Tel.” May
1959. 4 pp. (U.S.S.R.)

Analysis of Periodic Motions in Electrical
Servomechanism Vibration-Loop with Constant
Disturbance, I. N. Krutova. “Avto i Tel.” May
1959. 12 pp. Vibration loop with two parallel
control channels is considered. Loop motion is
described by three first-order equations. Dy-
namics of the loop is analyzed by means of
phase plane and point transformation method.
As a result of the analysis stability and sin-
gularity of self-oscillations are determined.
Parameters of self-oscillations and loop static
characteristics are found. (U.S.S.R.)

GENERAL

The Correlation Function for a Random Time
Series of Rectangular Pulses, I. N. Amiantov,
V. I. Tikhonov. “Radiotek” #4. 1959. 11 pp.

ELECTRONIC INDUSTRIES -

Random pulse trains are classified (trains
with and without storage, with and without
overlap). A general formula is derived for the
correlation function. The application of the
formula is illustrated using examples.
(U.S.S.R.)

A Mercury Thermoregulator with a Reduced
Inertia, F. I. Kozhin. “Radiotek” #4. 1959. 8
pp. The paper describes a method for redue-
ing the inertia of a mercury thermoregulator
on the basis of using high-frequency heating
and air cooling. An experimental test of the
device was successful. (U.S.S.R.)

Determination of Transfer Function Coeffi-
cients of Linear System with Help of Experi-
mental Frequency Response When W-0s, E.
E. Dudnikov. ‘““Avto i Tel” May 1959. 7 pp.
The paper deals with determination of ap-
proximate transfer function coefficients of a
linear system with the help of an experi-
mental frequency response. To determine co-
efficients, initial part of the frequency re-
sponse is used (when w—>0). The method
described is applicable to linear systems with
retardation too. Numerical determination of
coefficients is given. (U.S.S.R.)

The Effect of Noise on an AGC System, V. V.
Shirokov, V. G. Repin. ‘‘Radiotek” #4. 1959.
8 pp. The paper studies the effect of a sta-
tionary random process, with and without a
regular signal, on an AGC system. The sta-
tistical characteristics are derived for the ran-
dom process at the output of the AGC ampli-
fier. The solution is obtained by the method
of successive approximation. Recommendations
are made concerning the selection of the AGC
parameters. (U.S.S.R.)

Temperature Effects on the Impedance of
the Standard 2.6/9.5 mm Coaxial Pair, M. C.
Fouilleul. “Cab. & Trans.” April 1959. 5
pps. A brief account of the experimental
work done at the laboratories of Lignes
Telegraphiques et Telephoniques on manu-
facturing lengths of standard 2.6/9.5 mm
coaxial pairs. From those experiments, ef-
fected by means of an echometer, a varia-
tion law for the apparent impedance of the
pair has been derived in terms of tempera-
ture. (France.)

Continuing Standardization Linked with Elec-
tronics Progress, Vincent de P. Goubeau.
“El. Comm.” April 1959, 8 pps. Every com-
pany needs at least one ‘standardization
oriented” individual to dig, question, analyze,
reveal, and act upon opportunities. His sal-
ary can be your best investment. (Canada.)

An Electrophysiological Amplifier for Stu-
dents’ Use, P. E. K. Donaldson. “El. Eng.”
May 1959. 2 pps. A compact, signal-sided
amplifier is described for action-potential re-
cording from excised nerve or muscle. The
apparatus is entirely mains-driven, and it is
felt that in this respect, and in view of its
simplicity, it may be of interest to other
biological laboratories. (England.)

A Rapid Response Recording Cardiotachom-
eter, A. W. Melville and J. B. Cornwall.
“El. Eng.” May 1959. 4 pps. The instru-
ment described has been designed for use
under theatre conditions. It incorporates ex-
cellent discrimination against interference, an
effective pulse amplitude control circuit and a
rate recorder with alternative time-constants,
one of which provides a rapid response suit-
able for the evaluation of fast acting stimuli.
(England.)

Electronic Techniques in Gearbox Manufac-
ture and Testing, R. K. Nott. “Brit. C. & E.”
May 1959. 4 pps. (England.)

Future Trends in World-Wide Telecommuni-
cations, R. J. Hitchcock. “Brit. C. & E.”
May 1959. 2 pps. (England.)
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Get the extraordinary low noise, stability and reliability of the Low noise, greater stability, longer life.
Series 53—don't settle for the ordinary. The exclusive Clarostat Full 2-watt rating at 70°C.
one-piece carbon contact design completely eliminates the in- Gold-plated terminals molded in place.
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molded carbon potentiometers. Write for complete technical units for maximum
details . . . environmental protection.

SPECIFICATIONS

& POWER RATING: 2-watts at 70°C
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@ INSULATION BREAKDOWN: Between terminals and ground for 1 minute, 1000 v.d.c.
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International ELECTRONIC SOURCES

MEASURE & TESTING

Induction Tachometer as Angular-Acceleration
Pick-Up, S. T. Kazarjan. “Avto i Tel.” May
1969. 6 pp. D-¢ induction tachometer is con-
sidered when it is used as angular-accelera-
tion pick-up. (U.S.S.R.)

A New High Resolution Interferometer for
Solar Studies, M. R. Kundu. “J. ITE.” March
1959. 9 pp. (India, in English.)

Multichannel Recorder for High- and Low-
Frequency Electrical Functions, G. Roder. “El.
Rund.” April 1959, 3 pp. This novel registra-
tion method enables an immediately visible
a_nd evaluable monochrome registration of all
time functions on any exchangeable registra-
tion scale. (Germany.)

Definition and Measurement of Bandwidth in
Radio, U. Schroek. ‘“Nach, Z.” March 1959.
8 pp. Various possibilities for the definition
of bandwidth are compared with one another.
It is shown that the time-frequency-spectrum
is a better basis for the definition of bandwidth
than the spectrum function. (Germany.)

Phase-Angle Measurement, Null Method Using
Heptode Mixer, P. Kundu. “E. & R. Eng.”
April 1959. 5 pp. This article describes a
“product” method of measuring the phase
a.ngle between two pre-adjusted out-of-phase
sinusoidal voltages. The signals are applied
to a heptode mixer whose differential anode
current with respect to the reference value for
quadrature inputs is a measure of the angle.
(England.)

The Measurement of Random Noise in the
Presence of a Television Signal. “B B C
}Vlono." 24 March 1959. 10 pp. It is becom-
ing increasingly important for authorities con-
cerned with the generation, distribution, and
radiation of television signals to have avail-
abl.e an accurate method of measuring random
noise in the presence of a signal. This mono-
graph describes two realizations of a simple
method which is based upon sampling the
random noise in the known minimum-energy
regions of the video spectrum. (England.)

The Design of Broadband Circular Wavemeters.
P. Andrews. “Brit. C. & E.” May 1959. 4 pp.
T.he design of cavity resonators in general is
t.ilscussed. The TE mode in a right cylinder
is then treated and the design parameters are
explained. Twe examples, the J-band wave-
meter XT350 and the K-band wavemeter
XT389, are used to illustrate the article which
treats the subject from a practical point of
view. (England.)

Digital Voltmeter, H. Sutcliffe. “E. & R.
Epg." May 1959. 7 pp. A description is
given of a digital decade voltmeter in which
Dekatron selector tubes are used to control
the switching of precise values of current to
a chain of precision resistors. (England.)

RADAR, NAVIGATION

Certain Special Features of Visual Indicators
for Radar Signals, M. M. Gerdov. “Radiotek”
#4. 1969. 6 pp. The paper studies the special
features of recording radar signals in the sys-
tem: panoramic radar receiver-operator. It is
shown that the ‘‘average pulse duty ratio” for
the noise is less than unity and that the com-
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putation of the probability of detecting the
useful signal in the noise should be performed
according to the formula for joint events.
When the size of the image is greater than
‘“critical,” the operator perceives the noise
peaks as discrete pips, and the main part in
the signal detection is played by the signal
energy which accumulates during the sam-
pling time rather than by the signal power.
(U.S.S.R.)

On the Theory of a Radio Range Finder with
Frequency Modulation, B. V. Malanov. ‘“Radio-
tek” 4. 1969. 11 pp. A detailed analysis is
made of the output from the detector of an
FM radio range finder. It is shown that the
readings of a unit using an output device con-
sisting of a pulse counter-limiter arrangement
are practically independent of the type of
frequency modulation. A detailed study is
made of the widely used simplified analysis,
and the limits of applicability for the method
are determined. (U.S.S.R.)

The Influence of Certain Typical Nonlineari-
ties on Autopilot Adjustment, M. E. Saluk-
vadze. “Avto i Tel.”” May 1959. 11 pp. The
power balance method is used to analyze the
influence of control element nonlinearity on
autopilot adjustment; the nonlinearity is due
to restriction of the aileron angle when in-
vestigating the stability of the list. There is
also analyzed the influence of the drive essen-
tial nonlinearity and quasi-nonlinearity of the
autopilot mixer relay when investigating the
airplane longitudinal stability. (U.S.S.R.)

Analysis of Linear Pulse Systems Using Simu-
lation, G. P. Tartakovsky. ‘“Avto i Tel.” May
1959. 8 pp. Simulation of variable linear pulse
systems is considered to get applicable pulse
response. It i8 shown that pulse response may
be obtained in the form of function of pulses
application moments by simulation of pulse
system adjoint as to the initial system. The
way of forming structural diagrams of adjoint
pulse systems models is described for two
ways of simulating initial systems. (U.S.8.R.)

Radar Data Transmission, T. E. Schilizzi.
“AWA Tech.” #4, 1958. 32 pp. Information
generated by a radar station is often required
to be used at a distance. A.R.A.AF. speci-
fication has led to a joint engineering de-
velopmental project with industry on this
problem. This paper presents an estimate of
the theoretical information required to be
transmitted in a typical case. Practical methods
of achieving a remote display over wide and
narrow-bandwidth circuits are reviewed. (Aus-
tralia.)

A Low-Drain Distress Beacon for a Crash
Posgition Indicator, D. M. Makow, et al. *“J.
BIRE.” March 1959. 13 pp. A new, light,
simple and inexpensive radio distress beacon
has been developed to survive airplane crashes.
A special long-life pulsed transmitter with
trickle-charged batteries and an internal ca-
pacitor antenna is potted in shock-absorbing
foam which is transparent to radio waves and
formed to a high-lift wing section. (England.)

The Place of V. H. F. Direction Finders in
Air Traffic Control, S. A. W. Jolliffe. “Brit.
C. & E.” April 1969. 6 pp. Collaboration on
a broad front between the Government Re-
search Establishments and Industry has re-
sulted in direction finders of steadily improved
accuracy and flexibility. (England.)

The Place of V.H.F. Direction Finders in Air
Traffic Control, Part 2, Applications, S. A. W.
Jolliffe. “Brit. C. & E.” May 1959. 6 bpp.
The practical application of the modern direc-
tion fiinder to the problems of air navigation
are considered in this article and where pos-
sible systems are compared in terms of tech-
nical performance and capital and operating
cost-factors in which the user is vitally inter-
ested. (England.)

ELECTRONIC INDUSTRIES -
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SEMICONDUCTORS

Computing the Frequency Response of a Tran-
sistorized Amplifier, L. P. Kozintsova. ‘“‘Radio-
tek” #4. 1959. 6 pp. Based on an analysis of
the equivalent output circuit for a transistor,
formulas are derived for computing the fre-
quency and phase responses for a RC-coupled
transistor amplifier with a common-base cir-
cuit. (U.S.S.R.)

Transistor Comparison Devices, V. M. Polja-
kov. “Avto i Tel.” May 1959. 3 pp. Transistor
comparison devices of null-element type are
considered. The comparison devices in ques-
tion are of high reliability, small sizes and of
low required supply power. (U.S.S.R.)

Analysis of a Direct Coupled Astable Transis-
tor Multivibrator, T. 8. K. V. Iyer. ‘“J. ITE.”
March 1959. 5 pp. Twe grounded-emitter tran-
sistor amplifiers coupled capacitatively to each
other work as an astable multivibrater which
is similar to the free running plate coupled
vacuum tube multivibrator. If one of the
couplings is direct, under certain conditions,
the system works as an astable multivibrator.
(India, in English.)

Avalanche Transistors an Appraisal of Their
Properties and Uses, R. C. V. Macario. “EL
Eng.” May 1959, 6 pp. The results from an
investigation of the properties of some experi-
mental alloyed junction avalanche transistors
enables a review of their characteristics to be
made. (England.)

The Charge Storage in a Junction Transistor
During Turn-Off in the Active Region, R. S. C.
Cobbold. “El Eng.” May 19569. 3 pp. Through
the solution of the one dimensional diffusion
equation for a junction transistor, equations
are derived for the emitter and collector cur-
rents that exist under conditions of minimum
turn-off time. (England.)

&

TELEVISION

Television Coverage in the Service Area of
the Ochsenkopf Transmitting Station, Erhard
Graff. “Rundfunk.” February 19569. 3 bpp.
After giving a brief historical survey of the
possibilities of television ceverage in north-
east Bavaria, such as have existed in that
area since the start of television, the author
describes the efforts made te obtain a channel
for the Ochsenkopf transmitting station.
(Germany.)

High-Power Television Transmitting Station
for Bands IV/V, A. Kolarz and A. Schweisthal.
““Rundfunk.” February 1959. 11 pp. At pres-
ent two different methods are used for the
amplification of the outputs of UHF television
transmitters of 10 KW or more operating in
bands IV and V. With frequencies of 400
Mec/s, in addition to amplifiers with grid-
modulated valves, amplifiers with velocity-
modulated valves (klystrons) are of interest.
(Germany.)

The Technical Equipment of the Television
Tower on the Ochsenkopf, Ernst Angermuller.
“Rundfunk.”” February 1959. 10 pp. An in-
troduction gives a summary of the layout of
the technical equipment within the tower build-
ing. This is followed by a description of the
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3500°C. ST resistors Highest wattage
to volume ratio in metallic oxide field.
215, 5, and 10 W at 25°C., derating
to 350°C. Achieves its specs through
new resistance film and insulation coat-
ing developed at Corning. 2% and 5%
tolerances.

Epoxy coated resistors Exceptional

moisture resistance. 1.5% max. resist-
ance change after military moisture
tests. Beats demands of MIL-R-
10509C, Char. B. Tin oxide film fused
to glass. Y&, Y4, 2 W. 10 ohms to |
megohm at 70°C., derating to 150°C.
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High temperature capacitor New high
temperature dielectric. Up to 10,000
uuf, DCWV of 300 V at 300°C. Q bet-
ter than 500 at 300°C. Especially suit-
able for missiles and aircraft. Highly
resistant to nuclear radiation.

FOTOCERAM,® an unusual new printed
circuit board We've resoldered more
than fifty times on this board without
damage to circuit runs or through-plate
holes. No adhesives needed to bond
copper to board. Bond strength be-
tween Fotoceram and metal is 15 to
20 lbs., when 1” strip is pulled perpen-
dicular to board. Takes over 60 g vibra-
tion shock. All electrical properties
equally outstanding.

Circle 76 on Inquiry Card

Micro miniature capacitors 1 to 10,000
uuf. DC working voltage is 300 V over
—55 to +125°C. range. Suitable for
micro miniature work, lumped con-
stant delay lines, missiles, nuclear
equipment, and similar high reliability
systems.

Fusion-sealed resistors For wulira
specs. Glass-enclosed, tin oxide resist-
ance element. Impervious to moisture
because of fusion seal. 10 ohms to 360
K at 70°C., derating to 160°C. Well
in excess of MIL-R-10509C, Char. B.

Write for data sheets for complete
specs on these components. Address:
Corning Glass Works, 546 High
Street, Bradford, Pa. Or sales offices
in New York, Chicago, Los Angeles.

See them at WESCON Show All items
on display along with data at Booths
506-508, August 18-21.
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International ELECTRONIC SOURCES

design of the television transmitter, the con-
trol desk and the television transmitting
aerial. (Germany.)

The State of Development and Possible Fields
of Application of the Ampex System of Re-
cording Television Signals on Magnetic Tape,
Hans Joachim v. Braunmuhl. “Rundfunk.”
April 1959, 5 pp. The paper discusses in
quantitative terms the performance of the
Ampex system, after modification for the
European 625 line standards, and compares
them as far as possible with the corresponding
figures for 16 mm-film. (Germany.)

The Deduction of Data for a Television Noise
Evaluation Filter, J. Miller and E. Demus.
“Nach. Z.” April 1959. 6 pp. A visual acuily
curve for the 625-line TV system has been
derived from detailed human measurements.
The result is compared with results obtained
from other sources. Furthermore, it has been
possible to give data for a practical noise
evaluation filter which has the advantage of
great simplicity and the attenuation response
of which remains within + db of the measured
visual acuity curve. (Germany.)

The Re-Equipment of the Austrian Television
Studios, Franz Brunner. *“‘Rundfunk.” April
1959. 10 pp. The operational accommodation
of the Austrian television service was ob-
tained by rebuilding and extending existing
sections of buildings, and a description is
given of the new construction and equipment.
Three studios and their control rooms are
equipped for producing live programmes, and
there are also an announcer’s studio and a
control position for a transit programme.
(Germany.)

Television Distributor, G. Dureau. “Cab. &
Trans.” April 1959. 6 pp. This paper relates
to a distribution system for television signals
installed at the long-distance line main sta-
tion at MEUDON, which provides interconnec-
tion between Paris and various provincial cen-
tres according to television program require-
ments. (France.)

Subjective Impairment of Television Pictures,
Effect of Signal-to-Random Noise Ration,
L. E. Weaver. “E. & R. Eng.” May 1959. 10
pp. The paper describes a series of tests which
were undertaken by the B.B.C. in order to
determine the statistical spread of opinion
among viewers on the degree of impairment
introduced into a television picture by known
levels of wideband random fluctuation noise.
(England.)

A Vidicon Camera for Industrial Colour Tele-
vision, L. J. P. James. ‘J. BIRE.” March
1959. 18 pp. The choice of systems, i. e. field-
sequential or simultaneous, is discussed, and
the conclusion is reached that it would be
expedient to exploit the simultaneous colour
camera using three vidicons. The main
features of the camera and its associated con-
trol equipment are described. (England.)

o=

=

TRANSMISSION

A Rectangular Waveguide with Longitudinal
Irises, E. G. Solovei. “Radiotek” #f4. 1959,
6 pp. The waves propagated in a rectangular
waveguide with longitudinal irises of finite
thickness can be separated structurally in the
waveguide cross-section into symmetrical and
anti-symmetrical waves. In turn, the sym-
metrical and anti-symmetrical waves can be
separated into “fast” waves and ‘surface
waves with a periodic structure.” Among the
infinite set of “surface waves,”” a portion has
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normal dispersion and a portion has anom-
alous dispersion. Any space harmonic can be
taken as the ‘‘zero” space harmonic in the
conditional sense. Increasing the thickness of
the irises leads to an increase in the lag of
the waves with normal dispersion, and to a
decrease in the lag of the waves with anom-
alous dispersion. Increasing the thickness of
the irises leads to a displacement of the pass
bands toward longer wavelengths. (U.S.S.R.)

oy

TUBES

A Proposed Ferrite-Tuned Magnetron, Amar-
jit Singh. “J. ITE.” March 1959. 5 pp. Gen-
eral considerations are given for tuning a
magnetron by suitably placing a ferrite mate-
rial in the resonator and varying its effective
permeability by means of a biasing magnetic
field. It is shown that an inverted interdigital
magnetron with a coaxial line coupled to the
region enclosed by the fingers is well suited
for this purpose. The ferrite can be placed
near the shorted end of the line and can be
biased by a radial field. The ferrite material
thus located can be kept out of the main
magnetic field of the magnetron; so that the
interference of one with the other is avoided.
(India, in English.)

Stass Electrolysis in Electronic Tubes, Fritz
Engel. “Vak. Tech.” March 1959. 4 pp. If
stray electrons reach the glass envelope of an
electronic high vacuum tube, secondary emis-
sion can take place, producing a positive elee-
tric charge on the inner wall of the envelope.
The resulting electric field between the posi-
tive charged wall and the negative leads
through the base of the valve, causes electro-
Iytic effects in the glass. (Germany.)

Design and Performance of Backward Wave
Oscillators, G. Bolz. “Nach. Z.” March 1959.
8 pp. The paper includes a report of experi-
ences made during the manufacture of back-
ward wave oscillators with inter-digital lines.
After a short summary of the operation of
these tubes, the design date for a 4-8em tube,
obtained from calculations and test results,
are given. (Germany.)

The Reason for Differences Between the Theo-
retical and Practical Values of the Shot Noise
in High Gain VHF Triodes, R. Thielert. “Nach.
7.’ April 1959. 4 pp. Modern VHF triodes oe-
casionally exhibit considerable deviations of
the space-charge reduced shot noise from the
theoretical value. The reasons for these de-
viations are investigated by means of experi-
ments. The measurements have revealed, that
the noise in valves exhibiting such deviations
is composed of a portion without frequency
sensitivity and one portion with a frequency
characteristic. (Germany.)

Remarks Relating to the Theory of Backward
Wave Tubes, K. H. Locherer. ‘“Nach. Z.” April
1959. 6 pp. The slow-wave structure tube theory
given by Gundlach is applied to a mismatched
backward wave tube with an inter-digital line
(O-type carcinotron). The conclusions of this
theory in the case of effects from reflections
on the frequency characteristic and in the
cuse of transient state currents are discussed.
The results are in reasonable agreement with
the experiment. (Germany.)

Measurement of a New Valve for Picture Pre-
sentation, W. Dillenburger. “El. Rund.” April
1959. 4 pp. The depth of modulation of a new
picture valve of 28 kV anode voltage was

ELECTRONIC INDUSTRIES -

measured in the horizontal direction. At §
me/s it decreases to about 649, of that mea-
sured at 1 me/s. Contrast and halo have al-
most no influence on the measured value.
{Germany.)

On the Reduction of the Reolution of Image-
Orthicons by Crosstalk of the Scanning Fields
inte the Picture Conversion Section, H. Fix
and W. Habermann. “Rundfunk.” April 1959.
5 pp. Several improvements in the picture
quality of image-orthicons have become known
in the past few years. Nevertheless, the reso-
lution of this camera tube is still inferior for
the 3 inch-type, than, for example, that of the
super-iconoscope. (Germany.)

Cathode Compensation, Use with Pentode Video
Stage, H. D. Kitchin. “E & R Eng.” April
1959. 7 pp. (England.)

The Principles and Applications of Storage
Tubes, E. B. Callick and J. C. Firmin. “Brit.
C. & E.” May 1959. 5 pp. Many of the prob-
lems of data recording, conversion and trans-
mission can today be solved by means of
storage tubes. This article surveys develop-
ments in these tubes and describes the prin-
ciples of operation and applications of the
various types. (England.)
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The new Burnell & Co. MT 34 and MT 35 microminiature
Kernel toroidal induetors are made to order for the engineer
who isn’t content with outer husk solutions but gets right
to the core of second generation missile communication
problems.

MT 34 microminiature Kernels can be supplied with in-
ductances up to 500 mhys and the Kernel MT 35 is available
in inductances up to 200 mhys. MT 34 Kernels are recom-
mended for frequencies to 30 kes and the MT 35 is applicable
to frequencies up to 200 kes depending on inductance values.
Q for the MT 34 is greater than 55 at 25 ke and for the MT 35
more than 60 at 100 kes.

Size of the MT 34 and MT 35 is .417” OD x .215”, spacing
between leads .3” x 1”7 L with a weight of .06 ounces.

The new microminiature Burnell MT 31 and MT 35 Kernels
provide maximum reliability as well as considerable econ-
omy in printed circuit use. Conipletely encapsulated, the
Kernels will withstand unusually high acceleration, shock
and vibration environments.

Write for special filter bulletin MTF to help solve your
circuit problems.
*missiles
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 MT-34 ,/ pd N\
- S00MHY  MT-35 N\

200 MHY

EASTERN DIVISION

PELHAM, N. Y.
PELHAM 8-5000
TOROIDS, FILTERS AND RELATED NETWORKS TELETYPE PELHAM 3633

DEPT

MAKE SURE TO SEE US AT
THE WESCON SHOW!—BOOTH 404

PACIFIC DIVISION
DEPT. 1-20

720 MISSION ST,
SOUTH PASADENA, CAL.
RYAN 1-2841

TELETYPE: PASACAL 7578

1-20
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mo ors., iNne. | Diode

E@ " vx (Continued from page 100)

ure is about as low as can be ef-
fectively utilized with associated
microwave equipment.

Many configurations exist for

AlR L MAR‘NE |NVERTED TYPE the diode amplifier, some of which

“lGH VOLU ME appear more promiging than others.

B‘_OWERS DEL‘VER To dgte norée (;f these haL\.re met dall

requirements for an optimum de-

H BACK PRESSURE vice and much in the way of theo-

retical analysis and development
remains to be accomplished.

Also under investigation are
pump sources for the diode par-

£
[ &

The AIR * MARINE inverted
type centrifugal blower is
especially designed for those
applications where space is
at a premium. By locating
the motor inside the squirrel
cage, space is saved and the
motor is constantly cooled.
Compliance with applicable
MIL specifications make this
blower ideally suited for
critical applications.

Characteristics—115 or 208v
<50/60v — 1 or 3¢ — 158
CFM at 0" SP at 3200 RPM

AIR- MARINE MOTORS T e e

"m

:IS V GOfU # This family of parametric amplifiers in-

22 — ! l | For further information on the cludes the tiny units which can double
L | - | complete line of Air+ Marine the range of ground and aircraft radar.
& d T <. '_f"i— blowers, motors, and faps, ton- amp, with development of a com-
s | 11 tact our sales dept. at either pact, lightweight all selid state
3 e , e pump as the ultimate objective.
\:,,.4 ‘ T \'-<’ air-marine motors, inc. Examples of diode paramps
N 2 . | 3600 369 Bayview Avenue which have been developed or are
2! EEEEE \F | Amityville, L. 1, N. Y. presently in the development stage
'&; 1.0 Nﬁ;r_ ! S i | < include the following:

- | == 2, L -
v g T ! 4”1@(% ' | 5400 & 1. Signal Frequency; 1 KMC.
I ] S, .
¥ A T J 2 air-marine motors, inc. Pump, 10 mw at 2.6 KMC.
NI EEEEEEE N a 2221 Barry Avenue Gain; 20 db.
G Al A\ =200 y Averue Bandwidth; 1 Mc.
e HERE N & Los Angeles, California e | e
< LT 11 1] i ) Noise Figures; 2.5-3.5 db.
G -i—l—.—-——» 1= _l——l 2. Signal Frequency; 2.6 KMcC.
L LN s600

40 60 BO 100 20 140 /60 Pump; 20 mw at 6.2 KMC.
AIR FLOW IN CFM Gain; 17 db.
Bandwidth; 3 mc.
Noise Figures; 3.5 db.

3. Signal Frequency; X-Band.
Pump; 50-100 me atK y band.
Gain; 17-20 db.

Bandwidth; As yet unknown.

See us at the Wescon Show Booth 607 & 609 Noise Figure; 9 to 15 db.
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Exioass

P-2406-CCT
Plug—with Cable
clamp in top.
$-2406-SB
Socket with shallow
bracket for flush
mounting.

HowaRD B. JONES DIvVISION

CINCH MANUFACTURING COMPANY
CHICAGO 24, ILLINOIS
DIVISION OF UNITED-CARR FASTENER CORP.
SEE US AT THE WESCON SHOW—BOOTHS 3310-3312
Circle 79 on Inquiry Card

EFFICIENCY

CABLE CONNECTOR, 350-5000 MCS.

ssoecesoscesccsoee

.
L d
L]
L]
L]
.
L d
.
L]
.
.
.
L]
.
L d
WAVEGUIOE TO COAX ADAPTER, 2350-3600 MCS.  § S-BANO SCIMITAR ANTENNA, 2350-5000 MCS.
L]
L]
.
.
L]
.
.
.
.
.
.
.
L d
. Y :
L d A
COAX SLOTTEO LINE, 1500-5000 MCS. M LT T0 “N" TYPE TRANSITION, 350-5000 MCS.

These operational configurations comprise a representative
selection of Tamar “hardware” designed and tested to meet
all military and industrial specifications.

L TAMAR ELECTRONICS, INC.

2339 COTNER AVENUE « LOS ANGELES 64, CALIFORNIA
Circle 80 on Inquiry Card
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What do you need
in_Battery, Power?

ZINC-CARBON?
NICKEL-CADMIUM?
WATER-ACTIVATED?

MORE THAN 5,000
BURGESS BATTERY TYPES

each with the highest measure of uni-

MERCURY?

form dependabilityl This is why 2 of 3

electronic engineers specify

BURGESS BATTERIES}

BURGESS

IS THE MOST COMPLETE ONE-SOURCE
LINE OF Porlalde Powenr!

EXCLUSIVE WAFER
CELL CONSTRUCTION
. offers compactness, long shelf life, ex-
ceptional service life. A 30% increase in
battery life at no increase in size.

TRANSISTOR ACTIVATORS

Burgess Activator Botteries for tran-
sistor circuits are smaller and mare
compact in sizel Yet
they deliver 30% more
power because of the
patented '*Wafer-Cell’*
construction! Burgess
Activators give you
compact power, uni-
form performance,
longer shelf life . . .
all combined with mod-
ern packaging.

RESERVE BATTERIES

High energy output in a compact
power source. Can be stored dry
for years! Activated
only when immersed in
/ water. No handling of

dangerous electrolyte,
no spilling or leaking!
Wide range of efficient
aperating temperatures.
Designed for ycur spe-
cific applications.

SEALED NICKEL-CADMIUM
BATTERIES

A secandary rechargeable baottery
Lo system which delivers high energy
able.servn:e. urgess ex- output from a small package! Her-
c!uswg patents offer metically sealed - in - steel
sefuled-ln-s'eel protection, o cells eliminate annoying
w:d.e.femperuwre range w maintenance and addition
efficiency, controlled ) of tiquids. Can be re-
venting, patented inner charged many times, by

cell connector, trickle ar quick
A = || charge curve. w

MERCURY ACTIVATORS

Burgess constructional features pro-
vide uniform quality and depend-

Pland flat dis- charge, for long
lasting economi-
cal power!

Check with your Burgess Distributor for complete local stocks of fresh BURGESS
BATTERIES! Or your distributor can order from Burgess the special battery needed
for your specific application!

FREE DESIGN SERVICE

For special applications, skilled Burgess Engineers offer you a FREE battery design
service. Burgess will manufacture the exact battery to fit your needs, regardless
of quantity required.

BURGESS

NEW ENGINEERING MANUAL
New 00-page dry battery handbook now available!
Engineers engaged in the design of battery-powered
equipment are invited to write to Burgess Battery Com-
pany, Dept. Ei, Freeport, IIl., to secure a copy. Others
may buy the manual for $1.00.

BURGESS BATTERY COMPANY

FREEPORT, ILLINOIS

Circle 81 on Inquiry Card
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SERVO SYSTEM ANALYZERS AT WORK:

138

ON STAGE AT
EVERY STAGE

SERVOSCOPE®
plays a role from concept to tracking

SERVOSCOPE servo system analyzers are playing a part
today in every phase of the missile industry, from test-
ing the blue-sky dream to tracking the blue-sky path.
For example, SERVOSCOPE is being used for:

— Complete analyses of any missile control system in
minutes, whether it be electro-hydraulic, electro-
mechanical, or electro-pneumatic! — GO, NO-GO pro-
duction testing or detailed debugging of missile contro!
systems and components. — Ready analyses of radar
and other tracking servo systems...in the field as easily
as in the breadboard stage.

Only the highly flexible SERVOSCOPE can play so many
roles in the missile field. Why? Because of its wide-range
coverage, providing precise and rapid results; its fast
direct-setting and read-out; its high-accuracy measuring
of phase, transient response, and gain; and swift plot-
ting of Nyquist, Bode, or Nichols diagrams.

A full line of five models provides a full range of essen-
tial features.

« Covers the frequency range from .001 to 100 cps.
Evaluates AC carrier and DC servo systems. « Gener-
ates sine waves, modulated carrier wave, and square-
wave phaseable signals with respect to either electronic
linear sweep or sinusoidally modulated reference signal.
« Frequency calibration accuracy of = 2%, phase meas-
urement accuracy of = 1%. « Accepts any carrier fre-
quency from 50 to 5,000 cps. « Indicates by means of
SERVOSCOPE indicator or oscillograph recording.

These same features lead to all-stage use of SERVO-
SCOPE in Aviation, in Instrumentation, Communication,
Navigation, Electronic and Electrical Engineering, Edu-
cation, Computers, and in many other areas.

Acquaint us with your servo analysis problems. Specification
and application data is available. Request TDS 1110-J.

J SERVO CORPORATION of AMERICA

20-20 Jericho Turnpike ¢ New Hyde Park, L. I., New York

Circle 82 on Inquiry Card

Railroad Electronics

(Continued from page 98)

A. B. Dick Co. The Videograph is
a high-speed duplicator which uses
television methods.

A camera, specially designed to
transmit a sharp, clear signal,
looks at the material to be repro-
duced. It then sends its signal by
coaxial cable or microwave to the
printing equipment. Here the sig-
nal deposits electrical charges on
a continuous paper tape, and these
charges correspond to the dark
areas of the image.

The tape is dusted with black
powder, which clings to the
charged portions of the surface,
and the powder is heated and
pressed into the paper to make a
permanent record. The entire sys-
tem is extremely high-speed—for
example, it can duplicate and print
out 17,000 characters of elite type-
writer-sized type per second.

Basically, the Videograph sys-
tem works for the railroads this
way: An unattended television
camera is set up beside the rail-
road tracks at the outlying station.
When a train passes, floodlights
are automatically turned on, and
the camera begins recording the
cars’ image as they pass by. The
picture is flashed by coaxial cable
or microwave relays to the desired
point. There, the Videograph print-
out immediately turns out a clear,
printed picture of the train on a
running two-inch paper tape. From
study of the permanent picture, the
yardmaster knows both the car
numbers and their sequence in the
incoming train and can plan ac-
cordingly.

Other Applications

Because of the Videograph’s flex-
ibilities, the same equipment could
be used for communication be-
tween the various elements of a
large railroad system. And com-
munication represents an extremely
vital activity to running a railroad.

Moreover, another study—which
was done for the A. B. Dick Com-
pany at the request of the Denver
& Rio Grande Western Railroad—
shows that the high-speed Video-
graph system can be used to trans-
mit printed material, such as way-
bills, much more quickly and effi-
ciently.

Circle 83 on Inquiry Card—>



Blectzon Tube News

—from SYLVANIA

Designing for extra reliability—everywhere in Electronics

TELEVISION...

New bonded-shield picture tube squares away the
TV screen, increases viewing area, reduces reflection,
improves light output and picture clarity

TV design engineers can now take
advantage of one of the first major
improvements in television faceplate
design since the rectangular screen
... the Sylvania bonded-shield picture
tube. It incorporates a built-on panel
of safety glass that makes the tradi-
tional separate safety glass unneces-
sary and opens the way to exciting
new possibilities in TV cabinet design.
It allows substantial reductions in
both cabinet dimensions and cost.
And because it reduces reflection, in-

creased light output and clearer TV
pictures result.

The squared away corners of the
new bonded-shield picture tubes add
approximately 20 square inches to the
viewing area of a 21-inch screen. The
23-inch tube presents more of the pic-
ture as the camera sees it. The new
bonded-shield picture tubes are avail-
able in 18" and 23" sizes (diagonal
measurement) with conventional or
Sylvania tripotential focus electron
guns.

New Sylvania bonded-shield picture tube shows
more picture than the conventional 21" tube

INDUSTRIAL & MILITARY CATHODE-RAY TUBES...

New Sylvania high resolution CRT, type SC2782

Sylvania develops ultrahigh definition CRT for photo video
recording in aerial reconnaissance and other applications
where high resolution is necessary

All of the precision qualities of spe-
cialized fine spot CRT’s are now
available to design engineers in a new
5-inch CRT with a definition range of
3,000 lines. Through rigid selection
techniques, greater accuracy controls,
new fine grain phosphors and optical
quality faceplate, Sylvania CRT en-
gineers have been able to achieve this
extremely fine definition using stand-
ard CRT auxiliary components and
design. The new tube has an operating
voltage of 20 to 25 KV. It incorpo-
rates an anode lead that is potted on
the side of the tube to prevent corona
and permit high-altitude applications.

The tube has standard basing and a
6.3 V standard heater. It is available
now for sampling through your
Sylvania equipment representative or
government office.

Sylvania is actively engineering
CRT’s with even greater resolutions
—up to 6,000 lines—to meet the ever
increasing needs of the armed forces
and industry. We will welcome the
opportunity to discuss your specific
applications problems with you and
to explore custom design possibilities
to meet your needs. Contact your
Sylvania representative or the factory
directly today.
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New design of standard 3-inch
oscilloscope tube

“~" Improved Sylvania oscilloscope

CRT, type 3ASP1

Oscilloscope designers can obtain all the
advantages of present 3-inch oscilloscope
CRT’s plus these added features with the
new 3ASP1:

® Improved faceplate—

Flat pressed type gives greater clarity
—less distortion.

® Better Insulation—

Anode connection located on side
to prevent possible arcing.

® Conventional basing—
Standard CRT stemand baseisused.




Sylvania sets a new
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Picture of Reliability —Actual graph of mixed variable-attribute in-
spection shows how individual tube lots meet a particular specification

A new measure of reliability is being
extended to Sylvania Gold Brand Tubes.
Developed by the Sylvania quality con-
trol department, it provides the design
engineer with a true, measurable profile
of the operating dependability of in-
dividual tube lots.

The new testing procedure—known as
Mixed Variables—Attributes Inspection
involves the recording of each character-
istic reading, as opposed to ordinary
£0 no-go testing by attributes. If the
recadings fall within the closely established
acceptance limits, the tube passes the new

New variables inspection
procedure gives a
quantitative picture of
the reliability of each
important characteristic
in Gold Brand Tubes

testing procedure, otherwise it is rejected.

The new procedure not only provides
Sylvania tube-design engineers with in-
valuable data for product improvement
but allows Sylvania to provide the design
engineer with tubes that more exactly
fit his application needs.

Sylvania develops new specifications for Gold Brand Industrial and Commercial Types
to meet the specialized needs of jet airliners, commercial prop-driven aircraft,
executive aircraft, mobile radio, marine radio and industrial control equipment

Now designers of electronic equipment
for commercial and industrial applica-
tions can specify tubes that are tailored
to meet their specific requirements.
Sylvania has developed a line of 47 com-
mercial industrial Gold Brand types,
that are identified with a GB prefix.This is
the mark of a Gold Brand tube specifically
designed to meet commercial and in-
dustrial application requirements. Spe-
cialized specifications are already written
for more than half of the GB line and
eventually all 47 will be covered. These
new GB specihications tailor military
standards to the individualized require-
ments of commercial and industrial
equipment. In many cases, the GB
specifications exceed previously known
requirements.

In every case, specification of Gold
Brand Types provides the very highest
degree of reliability and performance.

For example, type GB5751, a high mu
double triode (9 pin miniature) meets a
tougher AC Gain Test than the comparable
military type. While the military type is tested
to a 100 V supply, the supply for GB5751 is
only 65 V. This provides extra assurance
that the tube will operate effectively with a
low voltage supply such as is used in fuel
gauge circuits—the GB5751 also meets life
test conditions that are more severe than
the military.

Another example of a Gold Brand Indus-
trialand Commercial type with specifications
that exceed comparable military require-
ments is type GB5749. This semi-remote cut-
off pentode (7-pin miniature) can withstand a
165°C maximum bulb temperature and is
tested to lower grid emission minimums. This
again is extra assurance the tube will perform
reliably under high temperature conditions
that may exist in today’s high speed indus-
trial and commercial electronic equipment.



Sylvania Gold Brand Industrial and Commercial tubes have
become one of the fastest growing tube lines in the electronics
industry. Today every major airline uses Sylvania Gold Brand
tubes. And in the new jet airliners, where the demand for top per-
formance and reliability is more than ever a critical necessity,
Sylvania Gold Brand types are becoming the leading choice. On
Pan American’s Boeing Jet 707 Airliners over 27 Sylvania types
are in daily use.

Here are some of the tests that every Gold Brand tube must pass:
Multiple Life Tests ranging from 500 to 1000 hours, Impact Shock
Tests of up to 500 G, Fatigue Tests of 96 hours at 2.5 G, Vibration
Tests, Glass Strain Tests, Variable Control Tests and Special
Interface Control Tests are underway. And Gold Brand tubes must
meet stringent electrical test requirements. Shorts and continuity
are controlled to a 0.4, AQL and major electrical characteristics
are controlled to a 0.65%, AQL.

GOLD BRAND Guided Missile Types—
Reliability in the Atomic Age

The electronic equipment in today's missiles, drones and aircraft
must have the capability to withstand some degree of nuclear radia-
tion if it is to meet realistic military operational requirements.
Preliminary tests have already indicated Sylvania Gold Brand
Guided Missile tubes have an immunity to radiation that solid-
state devices tested do not exhibit.

The reliability of Sylvania’s Gold Brand Guided Missile Line is
outstanding because of the way it is manufactured and tested. The
entire line undergoes Sylvania’s exclusive White Noise Test which
subjects each type to a vibrational spectrum covering the frequency
band of 100 to 5,000 cps. The rms G-level is 2-3 Gs per octave
with peak G-level of 15 G’s. The tubes are also tested for rms and
peak vibrational output and limits are established on each.

w7y standard

SYLVANIA GOLD BRAND

Reliable Commercial and Industrial Types

Type

GB-OA2WA
GB-OB2WA
GB-5Y3WGTA
GB-6AU6WB
GB-6J4WA
GB-6SJ7WGT
GB-6SL7WGT
GB-6SN7WGT
GB-6X4WA
GB-6X5SWGT
GB-7AK7
GB-7F8W
GB-2BD7W
GB-407 A
GB-408A
GB-1216
GB-1217
GB-5654
GB-5670
GB-5725
GB-5726
GB-5727
GB-5749
GB-5750
GB-5751
GB-5814A
GB-5930
GB-5931
GB-5932
GB-5933
GB-5963
GB-5964
GB-5965
GB-6005
GB-6101
GB-6135
GB-6145
GB-6186
GB-618¢9
GB-6201
GB-6211
GB-6350
GB-6814
GB-6888 (Mil}
GB-7044
GB-7137
GB-7327

Description

Cold cathode diode

Cold cathade diode
Double diade

Sharp cutoff pentode

Hi mu triode

Sharp cutoff pentode

Hi mu double triode
Medium mu double triode
Double diode

Double diode

Dual control pentode
High mu double triode
Double beam pentode
Medium my double triode
Sharp cutoff pentode
Medium mu double triode
Dual control pentode
Sharp cutoff pentode
Medium mu double triode
Dual control pentode
Double diode

Tetrode thyratron
Semi-remote cutoff pentode
Dual control heptode
High mu double triode
Medium mu double triode
Low mu triode

Double diode

Beam pentode

Beam pentode

Medium mu double triode
Medivm mu double triode
Medium my double triode
Beam Pentode

Medium mu double triode
Medium mu triode

Dual control pentode
Sharp cutoff pentode
Medium mu double triode
High mu double triode
Medium mu double triode
Medium mu double triode
Triode

Duol controf pentode
Medium mu double triode
Medium mu triode
Medium mu double triode

Use

Voltage regulator
Voltage regulator
Rectifier

Amplifier

Grounded grid amplifier

- Amplifier

Amplifier

Amplifier

Rectifier

Rectifier

Computer

Amplifier

Power ampiifier
Amplifier

Amplifier

Computer

Computer

Amplifier

Amplifier

Gated amplifier, converter
Detector

Relay, grid controlled rectifier
Ampiifier ‘
Gated amplifier converter
Amplifier

Amplifier

Power amplifier
Rectifier

Power amplifier
Power amplifier
Computer

Computer

Computer

Power omplifier
Qscillator-omplifier
Oscillator-omplifier
Computer

Amplifier
Oscillator-amplifier
Amplifier

Computer

Computer

Computer

Computer

Computer

Grounded grid omplifier
Pulse Applicotions
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New test results show the outstanding capability of premium Gold Brand subminiature tubes SYLVANIA TYPE 6111

e Otserved Survival Curve For
inoperatives Thru 15,000 Hours

Median For Transconductance
W= EE 5,000 Hours

GOLD BRAND Subminiatures—Reliability Plus

Life tests on Gold Brand premium subminiature
tubes set new records of reliability

Unprecedented testimonial to the reliability of Sylvania Gold
Brand Subminiatures is indicated by the results of new life
tests on the tubes. They exhibit a mean time between inopera-
tive failure of 133,000 hours. Life tests conducted for 15,000
hours on twenty lots of tubes show an average decline in Gm
of only 2.4%; per 1,000 hours. Inoperatives in these life tests
exhibited a failure rate of 0.66%, per 1,000 hours during the
first 3,000 hours of operation and 0.75% per 1,000 hours
during the following 12,000 hours.

SyLvania ELecTrIC ProDUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
P. 0. Box 1190, Station “0,” Montreal 9
Subsidiary of
GENERAL TELEPHONE & ELECTRONICS
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1959
DIRECTORY

exhibitors; an asterisk signifies

This directory is an alphabeticol listing of Western
electronic monutacturers ond thelr principol products.
Address, person fo contact and telephone number are
included to speed contacts. Triangle signifies WESCON
Eastern and Mid-
western firms with Western manufocturing facillties.

of western electronic
manufacturers

A

ACDC Electronies Inc 2979 N Ontario
St Burbank Calif—R Hyder—App
125 Employees—VI 9-2414—Trans-
formers, Power Supplies, Delay Lines

AAC  Electronics Inc 11725 Mississippi
Ave Los Angeles 25 Calif—Edwin L
Almo

A*Acoustica Associates Inc 10400 Avia-
tion Blvd Los Angeles 45 Calif—
D S MacGregor—180 Employees—
Ultrasonic Cleaning & Degreasing
Systems, Liquid Level  Gauging
Switches & Continuous Liquid Level
Sensing Gaupes

AAdvanced Electronics Mfg Corp 2116 S
Sepulveda Blvd Los Angeles 25 Zalif
—B F Ambrosio—30 Employees-—
GR  8-9220—0scilloscopes,  Digital
Computers, Data Display Devices

Advanced Instrument Corp 1740 Univer-
sity Ave Berkeley 3 Calif—R E
Krueger—8 Employees—TH 5-4409
—Digital  Recorders, rydrometers,
Digital Memory Systems

*Advanted Relays/Electronics Div Elgin
Nat’l Watch Co 2435 N Naomi St
Burbank Calif — Eric  Firth — 500
Employees—VI  9-1446—Relays

®Acme Electric Corp 12822 Yukon Ave
Hawthorne Calif — Jack Hall — 35
Employees — OR ~ 8-1238 — Trans-
former Winding Bobbins, Chokes,
Power Supplies

Aero Electronics Corp 1745 W 134th St
Gardena  Calif—Steve  Taylor—25
Employees—FA  1-2196—=Trimming
Potentiometers (High Reliability)

*Aeronautical & Instrument Div Robert-
shaw-Fulton Controls Co Santa Ana
Freeway at Euclid Ave Anaheim
Calif—Fred H Weisel—488 Em-
ployees—KE 5-8151—Crystal Ovens,
Computers, Data Transmission Sys-
tems

AAeronutronic Systems Inc 1234 Air Way
Glendale Calif Richard P Lytle

A*Aerovox Corp 1100 Chestnut St Bur-
bank Calif——James Fouch—Ampli-

. fiers, Capacitors, Filters

AiResearch Mfg Co of Arizona 402 S
36th St Phoenix Ariz—3400 Em-
ployees—Gas Turbine Engines, Con-
stant Speed Drives, Pneumatic Con-
trols

A*Air-Marine Motors Inc 2221 Barry
Ave Los Angeles 64 Calif—D H
Thomas—40 Employees—GR 9-8818
—Motors, Blowers, Fans

A*Airtron Inc Div Litton Industries 336
N Foothill Rd Beverly Hills Calif—
M Richard Williams

Qlac Inc 365 W Arden St Glendale Calif
—Milton Terkla—85 Employees—
Cl  4-7261 — Electronic  Hardware
(Standard & Custom)

AAladdin  Electronics Div Aladdin Ind
Inc 380 Green St Pasadena 1 Calif
—Chas L Freel

AAlfred  Electronics 897 Commercial
Palo Alto Calif—Paul N Fulton—47
Employees—DA  6-6496  Traveling
Wave Tube Amplifiers, Electronically
Swept Microwave Oscillators, Micro-
wave Power Supplies

Allen Mfp Co 927 Industrial Ave Palo
Alto Calif—Steve Allen—5 Em-
ployees — DA 1-4050 — Amplifiers,
Chokes, Delay Lines

*Allied Control Co Inc/Pacific Coast Div
1326 Flower St Glendale 1 Calif—
E Bachorik—100 Employees—Cl 4-
8103—Controls, Relays, Switches

AAllison Laboratories Inc 14185 Skyline
Dr La Puente Calif—D E 0’Donnell
—6 Employees—0X 4-4056—Fil-
ters, Noise Generators

Alpar Mfg Co 220 Demeter St Palo Alto
Calif—R V Laustrup—9 Employees
—DA  6-8105—Towers, Parobolic
Refiectors, Passive Reflectors

AAltec Lansing Corp 1515 S Manchester
Ave Anaheim Calif—E F Grigsby—
187 Employees—PR 4-2900—High
Fidelity & Stereoghonic Home Sound
Systems, Public Address Systems,
Microphone & Telephone Products

Alto Fonic Corp 981 Commercial St Palo
Alto Calif—E W Shafer—19 Em-
ployees—DA 6-5280—Magnetic Tape
Regproducers

Alto Instrument Corp 1357 E 14th St
Qakland 6 Calif—Remy L Hudson—
10 Employees—KE 4.4297—Ampli-
fiers, A bli Power Suppli

Alto Scientific Co Inc 855 Commercial
St Palo Alto Calif—David D Cherry
45 Employees — DA 1-3434—
Switches, Power Supplies & Switches,
Time Delay Relays

AMECO-Div of Antennavision 2949 W Os-
born Rd Phoenix Ariz—Malcolm Ed-
wards—a40 Employees—AL 4-5511
—Distribution  System Equipment,
Community & Closed-Circuit Tele-
vision

Amelco Inc 2040 Celorado Ave Santa
Monica Calif—Remy L Hudson—EX
3.7281—Amplifiers, Cable Assem-
blies, Printed Circuits

American Avionics Inc 11513 W Wash-
ington Blvd Los Angeles 66 Calif—
Harold Moss—30 Employees—EX 1-
5749——Test Equipment, Power Sup-
plies, Cables

American Concertone 9449 W Jefferson
Blvd Culver City Calif—Howard P
Ladd—150 Employees—TE 0-7245
—Magnetic Tape Recorders, Record-
ing Heads, Audio Amplifiers

AAmerican Electrical Heater Co 201815
S Beverly Glen Bivd Los Angeles 25
Calif—0 Fred Nats

AAmerican Electronics Inc 9503 W Jef-
ferson Blvd Culver City Calif—Al-
bert Izuel—300 Emplayees—UP 0-
5581—Servo Motors, -Synchros, Re-
solvers

AAmerican Electronics Inc/Electric Ma-
chinery & Equipment Div 2112 N
Chico Ave El Monte Calif—W W
Neubauer—37§5 Employees—CU  3-
7151—High Fregquency Rotary &
Static Power Supplles, Electrical &
Pneumatic Ground Support Equip-
ment, Magnetic Amplifier Type Volt-
age Regulators

AAmerican Electronics Inc 1025 W 7th
St Los Angeles 17 Calif—William
Moffett Jr—1450 Employees—MA
4-9241—Accelerometers, Amplifiers,
Converters

American MARC Inc 1601 W Florence
Ave Inglewood Calif—Frank S Hill
—258 Employees — OR  7-7149—
Diesel Engines, Generators, Generator
Sets

A*American Super Temperature Wires Inc
3440 Overland Ave Los Angeles 34
Calif—John M Cooner

American Thermo-Electric Co 1023 N
Fuller Ave Los Angeles 46 Calif—
A Levy—12 Employees—HO 4-1632
—Vacuum Thermocouples

Ampex Audio Inc 1020 Kifer Rd Sunny-
vale Calif—C A Foy—325 Employees
—RE  6-2110 — Tape  Recorders,
Home Music Consoles

AAMPEX Corp/Instrumentation Div 934
Charter St Redwood City Calif—
Robinette E McCabe—=3250 Em-
ployees — EM  9-1481 — Mobile &
Laboratory Magnetic Tape Record-
ers for Instrumentation Applications

Anadex Instruments Inc 14734 Arminta
St (PO Box 4720) Van Nuys Calif
—R M Flygare—ST 0-7911—Auto-
matic Data Handling Equipment,
Strain Gage Bridge Balance Units &
Power Supplies, Transistorized Power
Toggles & Static Relays

AAnchor Plating & Tinning Co Inc 9536
Rush St El Monte Calif—J Cravor
Richter

A*Andrew Calif Corp 941 E Marylind
Ave Claremont Calif—J D Mont-
gomery Jr—35 Employees—RA 6-
3505—Antenna  Systems,  Coaxial

T issi Lines, id &

v
Components
AAppleton Co™~Tric Harry 136 San Fer-
nando. Rd Los- Angeles 31 Calhif—
John ‘B Miller—40 Employees—CA

5.5513—Antennas, Materials (Met-
al), Wire & Cable
AApplied Electronics Co Inc 213 E

Grand AVe S Sar Francisco Calif-
B H Ballard Jr—150 Employees—
PL 6-4100 — Marine Electronic

Equip t, Radio Teleph
Sounders & Direction Finders

Applied Magnetics Corp Santa Barbara
A/P Bldgp 304 Santa Barbara Calif
—H R Frank—11 Employees—W0
7-2016—Magnetic Recording Heads
for Instrumentation Use, Special
Magnetic Recording Devices

Applied Physics Corp 2724 S Peck Rd
Monrovia Calif—R W Moulton—200
Employees—H1I 6-7181—Vibrating
Reed Electrometers, Ionization
Chambers, Recording Sgectrophotom-

Depth

eters

Applied Radiation Corp 2404 N Main St
Walnut Creek Calif—A S Klein—93
Employees — YE 5-2250 — Electron
Linear & Positive Ion Accelerators,
High Voltage dc Power Supplies,
Custom Precision Electromagnet Sys-
tems

®Applied Research Labs Inc P 0 Box
1710 Glendale Calif—Wm E Davis
=150 Employees — CH 5-5524—
Spectrochemical Analyzers, Denistom-
eters, Power Source Units

Applied Technology Inc 930 Industrial
Ave Palo Alto Calif—V Barker—§6
Employees—DA  1-5135—=Research,
Development & Custom Fabrication

*A R F Products Inc Gardener Rd Raton

M—Dave Joseph—100 Employess

—995—FElectronic  Test Equipment,
Remote Controls, Printed Circuits

Arizona Telemetering Corp 2923 E Me-
Dowell Rd Phoenix Ariz—Floyd F
Lewis Jr—8 Employees—BR $-3822
—Voltage Controlled  Ostillators,
Sub-Contract Assembly

AArmour  Electronics Div Cardinal In-
strumentation Corp 4201 Redwood
Ave Los Angeles 66 Calif—Jerry S
Frank

Arnoux Corp 11924 W Washington Bivd
Los Angeles 66 Calif—Lester Cole
==75 Employees—TE 0-5371—Tele-
metering  Decommutation  Systems,
Power Supplies, Temperature-Mea-
surement Equipment

AAsh M Wood Co P 0 Box 1158 Arcadia
Calif—Ash Wood

Asquith Co § A 427 W Chevy Chase Dr
Glendale 4 Calif——James V Keith—
25 Employees —CI  3-2878 — Ac-
celerometers, Metal Bonding, Multi-
tilrn Counting Dials

AAstra Téchnical. Instrument Corp 1132
Mission St South Pasadena Calif—W
MacPherson

Atkinson  Laboratory Inc 7070 Santa
Monica Bivd  Hollywood 38 Calif—
R W Reed—10 Employees—HO 9-
8374—Photographic Chemicals

AAtlas E-E Corp 577 S Fairfax Ave
Los Angeles Calif—Clyde B Rush

AAtopm Efectronics 7648 San Fernande
Rd Sun Valley Calif—G H Elliott

Copyright August 1959 by CHILTON COMPANY, Chestnut & 56th Sts., #hiladelphia=39, Pa.
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Atomic Research Laboratory 10717 Venice

Blvd Los Angeles 34 Calif—R D
Finkle — TE  0-1161 — Radioactive
Isotopes

A*Audio Devices Inc/Rectifier Div 620
E Dyer Rd Santa Ana Calif—A J
Romano — 114 Employees — KI 5-
8241—Silicon Rectifiers

Automation Service Co 2123 Outpost Dr
Hollywood 28 Calif—A E Kipps—
HO 7-3844—E!ectronic Analog Com-
puters, Function Generators, Oscillo-
scopes

AAutonetics/Div North American Avia-
tion Inc 9150 E Imperial Hwy
Downey Calif—C R Raftery—7000
Employees — SP 32233 — Inertial
Navigation Systems, Flight & Arma-
ment Contrel Systems

Aviation Developments Inc 210 S Victory
Blvd Burbank  Calif—James D
Santacroce—100 Employees—VI 9-
4631—Specialty Fasteners

A*Avnet Corp 5877 Rodeo Rd Los An-
geles 16 Calif—M G Newberger—
100 Employees—UP 0-6141—Con-
nectors, Fasteners

Babcock Radio Eng'g Inc 1640 Monrovia
Ave Costa Mesa Calif—Norman E
Cime—400 Employees—LI 8-7705
—Remote Control Transmitters, Re-
mote Control Receivers, Test Equip-

ment
Barry Controls Inc/Western Div 2821 N
Naomi St Burbank Calif—A §

Chivers—25 Employees—VI 9.2256
—Shock & Vibration Isolators, Shock
& Vibration Mounting Bases

Barwood Electronics Inc 921 E Broadway
Glendale Calif—John Mutschler—10
Employees—CH  5-4063—Transform-
ers, Footswitches, Power Supplies

Bauer Electronic Mfg Co 3728 Sputhwood
Ave San Mateo Calif—Fritz Bauer
—4 Employees—FI 5-0897—Trans-
mitters

Baughman Co E J 1914 N Cogswell Rd
El Monte Calif—E J Baughman—a
Employees—GI 4-7586—Remote Pan
& Tilts, Explosion Proof Pan &
Tilts, Mike Booms

ABearing Inspection Inc 3311 E Gage
Ave Huntington Park Calif—Charles

McKnight

Beattle-CoI'man Inc 1000 N Olive St
Anaheim  Calif—T B  0lsson—90
Employees — PR 4-4503 — Qscillg-
stope Recording Cameras *‘Oscillo-
tron” Type Programers, Electrically
Operated Pulse Cameras

/ABecker Co Herb 1140 Crenshaw Blvd
Los Angeles 19 Calif—Herb Becker

ABeckman/@erkeley Div. 2200 Wright
Ave Richmond Calif—John Scheck
App 425 Employees—LA 6-7730—
Digital Frequency Meters, Time In-
terval Meters, Preset Counter-con-
trollers

Beckinan & Whitley Inc 993 E San Car-
los Ave San Carlos Calif—Myron B
Baldwin — 108 Employees — LY 3.
7824—High Speed Cameras, Met-
ert:loqu:al Instruments, Missile Prod-
ucts

ABehlman Eng’y Co 2911 Wingna Ave
Burbank Calif—J M  Schroeder—
100‘ Employees—VI  9-5733-—E |ec-
tronic ac Power Supply

Belleville-Hexem Corp 63§ University
Ave Los Gatos Calif—Logan M Belle-
ville—6 Employees—EL  4-1379—
D-C Amplifiers, Electric Measuring
Instruments, Kilovoltmeters

Benchmaster Mfg Co 1835 W Rosecrans
Ave Gardena Calif—Arch C Shafer
—65  Employees — FA  1.0411—
Milling  Machines, Punch Press,
Various types of Feeding Machines

A*Bendix Computer Div Bendix Avia-
tion Corp 5630 Arbor Vitae St Los
Angeles 45 Calif—450 Employees—
SP 6-2220—General Purpose Digital
Co‘mputers, Data Processing Systems,
Flight Control Systems Simulators

A*Bendix-Pacific Div  Bendix Aviation
Corp 11600 Sherman Way N Holly-
wood  Calif — Herbert Wilkinson—
3500 Employees—ST 7-2881—Tele-
metering, Radar, Missile Guidance,
Sonar & Underwater Ordnance

Benson-Lehner Corp 11930 W Olympic
Bivd Los Angeles 64 Calif—Don
Press—13 Employees—GR 9.3723—
Film & Oscillogram Record Read-
ers, Automatic Plotting Machines,
Photo Instrument

Bently Scientific Co 2811 7th St Berke-
ley 10 Calif—D E Bently—5 Em-
ployees~TH 3-6303—Distance De-
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tector, Energizer, Angular  Ac-
celerometer

B-H Electronics 2022 S Sepulveda Los
Angeles  Calif—Dudley Cassard—2
Employees — BR  2-3757 — Trimmer
Potentiometers

Biggs Co Inc Carl H 1547 14th St
Santa Monica Calif—D B Lott—11
Employees — TE  0-4910 — Bonding
Agents, Potting Compounds, Circuit
Board Coatings

ABirtcher Corp 4371 Valley Blvd Los
Angeles 32 Calif—Charles F Booher
~—75 Employees—CA 2-9101—Tube
& Component Retaining & Cooling
Devices, Transistor Retaining &
Cooling Devices, Medical Electronic
Instruments

BJ Electronics Borg-Warner Corp 3300
Newport Blvd Santa Ana Calif—
Herbert G Ayers—363 Employees—
KI 5-5581—Vibrotron Transducer,
Miniature Tape Recorders, Nuclear
Instrumentation

Blaine Electronetics Inc 14757 Keswick
St Van Nuys Calif-—Robert F Blaine
—20 Employees—ST 2-6303-—An-

tenna Pattem Laboratory Equip-
ment, Scale Models for Antenna
Study, Scale Models for Technical

Sales Purposes

Bodde Screen & Projector Co 11541 Brad-
ley Ave (P 0 Box 711) Pacoima
Calif—B M Bodde Jr—6 Employees
—EM 5-2551—Translucent & Front
Projection Screens, Slide Projectors

Booth Co Arthur E 265 So Alexandria
Ave Los Angeles 4 Calif—Arthur F
Booth—7 Employees—DU 1-2161—
Power Supplies for Calibrating Elec-
tricai Y-wtruments, Relay Test Sets
for Tesviqg, Calibrating Power Sys-
tem Network Protective Relays

/(\Borden Chemical Co 436 E Gutierrez
St Santa Barbara Calif—Allen W
Schmidt—75 Employees—W0 3134
—Specification Grade & Commercial
Grade Vinyl Insulation  Sleeving,
Tapes, Lacing Cord, Cable Jacket-
ing & Cable Fillers

ABourns Inc P 0 Box 2112 Riverside

Calif—D P Vaughan—530 Em-
ployees — OV 4-1700 — Leadscrew
Actuated Potentiometers, Transdu-
cers-Pressure.  Position, Accelerom-
eters

ABrand & Co Inc William 3030 Ne-
braska St Santa Monica Calif—

Barney Sutton

A*Branson Ultrasonic Corp 12438 Ven-
tura Blvd Studio City Calif—Ken-
neth P Hayes

Braun-Knecht-Heimann Co Glass Eng'g
Dert 601 O'Neil Ave Belmont Calif
—Hugh Hutchings—20 Employees—
LY 3-8276—Special Glass Appara-
tus, Flat Glass Fabrication

Brubaker Electronics Inc 3642 Eastham
Drive Culver City Calif—E Fred-
ericks—220 Employees—TE 0-6441
—Radar Test Equipment, IFF Equip-
ment, Air Traffic Control Equip-
ment

*Brush Instrument/Div Clevite Corp 1960
So La Cienega Blvd Los Angeles 34
Calif—Cole D Bacon—18 Employees
—TE 0-7517—0scillographs, Ampli-
fiers, Operations Monitors

ABurnell & Co Inc 720 Mission St S
Pasadena Calif—Frank Edmonds—2
Employees — RY 1-2841 — Delay
Lines, Filters, Toroidal Coils

Burnett Radio Laboratory William W L
4814 Idaho St San Diego 16 Calif
—Wm W L Burnett—AT 2-2740—
Piezo-electric Products, Temperature
Controlled Ovens Crystal Holders,
Calibration & Consulting Service

ABurr-Brown Research Corp P 0 Box
6444  Tucson  Ariz—Thomas R
Brown Jr—7 Employees—AX 8-
0772—O0perational ~ Amplifiers, AC
Decade Amplifier, Millivoltmeters

A*Burroughs Corp/Electro Data Div 460
Sierra Madre Villa Pasadena Calif—
1200 Emrloyees — RY  1.0471—
Electronic Data Processing System,
High-Speed Printer System

Burton Mfg Co 2520 Colorado Ave Santa
Monica Calif—100 Employees—EX
3-0255—Aircraft Instruments, Non
Support Test Equipment, Medical
Dental Lamps

ABurton Silverplating Co 8640 Alden Dr
Los Angeles 48 Calif-——Jerry Burton

By-Buk Co 4314 W Pico Blvd Los An-
peles 19 Calif—Don L Lenzi—App
25 Employees—WE 6-6151—Printed
Circuit Drafting Aids (Pressure Sen-
sitive), Component Leads Bending
Tool (Hand Operated), Product
Finishing Masking Aids

C

*Cadre Industries Corp 565 University
Ave Los Gatos Calif—Fred J DuBois
—82 Employees—EL 4-8600—Ca-
bles, Panels

Calbest Electronics Co 4801 Exposition
Blvd Los Angeles Calif—Charles B
Epstein—95 Employees—RE 1-7291
—Amplifiers, Audic Equipment, Baf-

fles

ACalidyne Co 9937 W Jefferson Blvd
Culver City Calif—Ralph B Austrain

Califone Corp 1041 N Sycamore Ave Los
Angeles Calif—Robert J Margolis—65
Employees — H0  2-2353 — Phono-
raphs, Audio Recorders, Sound Sys-
tems Training Equipment

California Chassis Co 5445 E Century
Blvd Lynwood Calif—H P Balder-
son—50 Employees—NE  6-7777—
Boxes, Cabinets, Chassis

California Computer Products Inc 8714
Cleta St Downey Calif—L L Kil-
patrick—10 Employees—WA 3-1913
—Incremental X-Y Plotters, Dipital
Systems, Multiplexers & Converting
Equipment

ACalifornia Magnetic Control Corp 11922
Valerio St N- Hollywood Calif—M B
Leskin—100 Employees—ST 7-1104
~—Amplifiers, Telemeteing Systems,
Transformers

A*California  Technical  Industries Div
Textron Inc 1421 Old County Rd
Belmont Calif — Carl Trost — 160
Employees—LY  3-8466-—Automatic
Test Equipment, Microwave Instru-
ments, Flight Simulation Equipment

A*Camloc Fastener Corp 5410 Wilshire
Blvd Los Angeles 36 Calif—James
G English

A*Cannon Electric Co 3208 Mumboldt St
Los Angeles 31 Calif—Don A Drake
—2900 Employees—CA 5-1251—
Multi-contact Electrical Connectors,
Guided Missile Plug/Harness Sys-
tems, Subminiature Teflon Terminals

*Canoga Div Underwoocd Corp 15330
Oxnard St Van Nuys Calif—R A
Potter—200 Employees—ST 6-9010
—Radar Systems, Microwave Tele-
metry Systems, Antennas

Carad Corp 2850 Bay Rd Redwood City
Calif—George E Glatthar—35 Em-
ployees—EM 8-2969—High Voltage
Pulse & Miniature Pulse Trans-
formers, Modulators, Band Pass &
Low Pass Filters

Cardinal Instrumentation Corp 4201 Red-
wood Ave Los Angeles 66 Calif—
Jerry S Frank—52 Employees—TE
0-6731 — Transducers, Pawer Sup-
plies, Voltage Regulators

ACarstedt Sales Corp 2501 E 68 St
Long Beach 5 Calif—M C Erwin—
75 Employees—ME 0-5821—Cores

NCascade Research 5245 San Fernando
Rd Los Angeles 39 Calif—Harry
' h Employ CH 5-

Microwave Equip,

[} 90
8625—Antennas,
Test Equip

Caswell Electronics Corp 414 Queens Lane
San Jose 12 Calif—Dwight A Cas-
well—11 Employees—CY 7-9333—
Microwave Transmission Line Com-
ponents, Ferrite Microwave Com-
ponents, Microwave Subassemblies

ACBS Electronics 2120 S Garfield Los
Angeles 22 Calif—W S Anderson—
RA 3-9081

*Central Scientific Co of Calif 6446 Tele-
graph Rd Los Angeles Calif—Gordon
Baker—App 25 Employees—RA 3-
6141—Scientific Instruments & Ap-
paratus for Labs of Industry Educa-
tion & Research

*Central Scientific Co of Calif 1040 Mar-
tin Ave Santa Clara Calif—V F
Duensing—App 25 Employees—CH
8-1600—scientific  Instruments &
Apparatus for Labs of Industry, Edu-
cation & Research

Celco-Constantine Engr Labs 9593 9th St
Cucamonga Calif—Stephen Stephane
—125 Employees — YU 2-2688—
Magnetic Amglifiers, Bobhins, Chokes

*Century Lighting Inc 1840 Berkeley St
Santa Monica Calif—Louis Erhardt
—35 Employees—TE (-6961—Elec-
tronic Dimming Control Systems,
Theatrical Lighting Equipment, Archi-
tectural Lighting Fixtures

*C G Electronics Corp 15000 E Central
Albuquerque N M—H Poulsen—93
Employees—AL 6-9858 — Antennas,
Converters, Resonant Reed Relays

Chadwick-Helmuth Co 472 E Duarte Rd
Monrovia Calif—Wm F Cox—6 Em-
ployees — EL  8-4567 — Stroboscope
Synchronizer,  Stroboscopic  Light,
Electronic Multiplier

ELECTRONIC INDUSTRIES -

Chemalloy Electronics Corp Gillespie Air-
port Santee Calif—Samuel Freedman
—9 Employees—HI 4-7661—Calori-
meters (RF Microwave), Loads (RF
Water), Solder (Fluxless Aluminum)

*Chicago Telephone of Calif Inc 105 Pasa-
dena Ave So Pasadena Calif—R A
tackt 120 Employ CL 5-
7186-—Variable Resistors, Coils &
Transformers, Custom  Compression
Molded Products

AChristie Electric Corp 3410 W 67th St
Los Angeles 43 Calif—E E Hughes—
125 Employees—PL 3-2607—Auto-
matically Regulated D-C Power Sup-

plies, Manually Controlled D-C
Power Supplies, Automatic Battery
Chargers

ACinch Mfg Co La Puente Calif—C W
Nelson

ACinema Eng’g Div Aerovox Corp 1100
Chestnut St Burbank Calif—G M
Smith—180 Employees—VI 9-5511
—Precision  Wire-Wound  Resistors,
Instrument  Switches, Audio At-
tenuators

AClare & Co C P 6047 Hollywood Bivd
Los Angeles 57 Calif~—J R Stone

Clark Electronic Labs 36-000 Date Palm
Dr Palm Springs Calif—D B Clark—
14 Employees—FA 8-2210—Trans-
ducers, Solid State Relays, Pressure
Resistors .

Clary Corp 408 Junipero St San Gabriel
Calif—William Beall—800 Employees
—CU  3-2724 — Scanning  Printer,
Form Printer, Standard Data Print-

ers

Clear Beam Sales Corp 21341 Roscoe Blvd
Canoga Park Calif—Bob Raynor—87
Employees—DI  7-2255—UHF-VHF
Antennas, F M Antennas, Masts &
Telescoping .

Coast Coil Co 5333 W Washington Blv_d
Los Angeles 16 Calif—C Harris
Adams—240 Employees—WE 6-6188
—Toroidal Windings

Coen Controls Co 40 Boardman Pl San
Francisco 3 Calif—D H Hudson—
5 Employees—Combustion Controls,
Components & Systems

ACeleman Eng’g Co 3500 Torrance Blvd
Torrance Calif—T N Tracy .

ACollins Electronic Sales Inc 535 Middle-
field Rd Palo Alto Calif—W D
Collins Jr

Collins Radio Co/Western Div 2700 W
Olive Ave Burbank Calif—A A Collins
—700 Employees— TH 5-1751—
Servo Amclifiers, Radar Antennas,
Special Antennas

AColorado Research Corp Broomfield Colo
—David R Miller—56 Employees—
HA 9-3501—Analog Computers, Digi-
tal TV Systems, High Precision Shaft
Angle Encoding Systems

A*Computer Contral Co Inc 2251 Barry
Ave Los Angeles 64 Calif—R D
Chamorro—65 Employees—GR 8-0481
—Control & Computing  Systems,
Digital Memory Units

Computer Eng’g Assoc Inc 350 N Halstead
St Pasadena Calif-—Marilyn B. Hol-
stom—38 Employees—EL 5-7121—
Direct Analog Computers, Amplifiers,
Power Supplies

Computer Measurements Co 12970 Brad-
tey Ave Slymar Calif—J K Ronden
—100 Employees — EM  7-2161—
Electronic Counters & Timers, Digi-
tal Printers & Readout Equipment

AComputer  Measurements  Corp 5528
Vineland Ave N Hollywood Calif—
Roger K Stewart—ST 7-0401—Com-
puters, Controls, Contro! Equipment

Com-Tronics Inc 3409 Venice Bivd Los
Angeles 19 Calif—J B McKinley—
App 25 Employees—RE 4-6338—
Delay Lines, (Variable, Spira-Coil &
Lumped Constant)

ACondon Co Earl S 3450 Wilshire Blvd
Los Angeles 5 Calif—Roger K Stewart

Connector Corp of America 12959 Sherman
Way N Hollywood Calif—Ralph R
Thomas—10 Employees—ST 7-9653
—Waveguide Flanges, R F Coaxial
Cable Connector .

AConnector Seals Corp 4224 Temple City
Blvd Rosemead Calif—Don D Allen—
25 Employees—CU  3-8307—Con-
nector

Conrac Inc 19217 E Foothill Bivd Glen-
dora Calif—W J Moreland—S90 Em-
ployees—ED 5-0541—TV  Receivers
& other Receivers, Video Monitors

A*Conrad Inc 3848 E Colorado St Pasa-
dena Calif—E A Wright

*Consolidated Electrodynamics Corp 360
Sierra Madre Villa Pasadena Calif—
C C Snider—2200 Employees—MU
1-8421—Data Recording & Processing
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OFFICE
3939 Lankershim Blvd.
Phone: TRiangle 7-0721
TWX: N-HOL 7133

SAN CARLOS
OFFICE
501 Laurel Street
Phone: LY 1-2626
TWX: San Carlos—
Beimont CAL 94
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OFFICE
1317 Fifteenth St.
Phone: G 2-8901
TWX: SC 124

SAN DIEGO
OFFICE
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Phone: AC 3-8106
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ALBUGBERQUE
OFFICE
107 washington St.,

Phone: AL 5-5586
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Just one call to Neely Enterprises
and you command the

services of six of America’s
largest electronic manufacturers.
When the Neely Field Engineer
applies his particular magic

to your instrumentation needs
he is speaking from the depth

of years of experience in

the field plus continual training
at the factortes of the
manufacturers he represents.

Your Neely Enterprises Field
Engineer is always available and
the eight Neely offices blanket
the four-state area of

California, Arizona, Nevada and
New Mexico. You can depend
on Neely Enterprises for
complete service with the
added reassurance that one
call gets all.

LAS CRUCES
OFFICE
126 S. Water St.
Phone: JA 6-2486
TWX: Las Cruces
NM 5851

PHOENIX
OFFICK
641 E. Missouri Ave.
Phone: CR 4-5431
TWX: PX 483

S.E.

TUCSON
OFFICE

232 S. Tucson Blvd,
Phone: MA 3-2564
TWX: TS 5981
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Instruments, Analytical & Control
Instruments, High Vacuum Equipment
Consolidated Systems Corp 1500 S Sham-
rock Ave Monrovia Calif—Frank Chase
—420 Employees—EL 9-8211—Data
Processing Equipment, Systems Engi-
neering, Process Control Eguipment
Continental Device Corp 12911 Cerise Ave
Hawtharne Calif—Duncan Loop—150
Employees—QR 8-4894—High Volt-
age Diodes, Veltage Regulators
Convair (Pomona) Convair Div General
Dynamics Corp 1675 W S5th St P 0
Box 1011 Pomona Calif—C F Harne
—5500 Employees—NA  9-5111—

Guided Missiles, Electronic Compo-
nents
Convair (Astronautics) Div General Dy-

namics Corp 5001 Kearney Villa Rd
P 0 Box 1128—San Diego 12 Calif
—J R Dempsey—BR 7-8900—Mis-
siles, Missile Guidance Systems &
Controls

Convair San Div General Dynamics Corp
Box 1950 Pacific Hwy San Diego 12

Darco Industries Inc 2151 E Rosecrans
Ave EI Sequnde Calif—J C Chapin—
156 Employees—OR 8-2251—Gyro-
scopes, Aircraft Values & Actuators,
Electronic Assemblies

Data Instruments 12838 Saticoy St N
Hollywood Calif—R E Poole—250
Employees—ST 7-8181—Film & Os-
cillogram Reading Systems, Electro-
Mech Counters, Tape Perforators &
Control Devices

*Data Systems Dept Norden Div/United
Aircraft Corp 13210 Crenshaw Blvd
Gardena Calif—W H Saylor—120
Employees—FA 1-1775 — Automatic
Data Handling Systems, Machine
Tool Control Systems

ADatex Corp 1307 S Myrtle Ave Mon-
rovia Calif—John L Kent—110 Em-
ployees—EL 9-5381—Shaft Pasition
Encoders, Auxiliary Equipment, Dig-
ital Data Processing System

A*Daystrom  Pacific/Div  Daystrom Inc
9320 Lincoln Blvd Los Angeles 45
Calif—Alan G Richards—App 500

Calif—J V Naish—24,000 Employ
—CY 6-6611—Design,
& Production of Aircraft,
Missiles

Cook Batteries 3850 Olive St Denver 7
Colo—M B Winder—83 Employees—
FL 5.3531—Primary & Secondary
Silver Zinc Batteries (Automatically
& Manually Activated)

Cook Co Frank R 3850 Olive St Denver 7
Colo—W Burch Winder—80 Em-
ployees—FL 5-3531-—Guided Missile
Electrical Power, Self Activating &
Manually Activated Silver-Zinc Bat-
teries

Cook Research Labs P 0 Box 696 Menlo
Park Calif—L H Cook—25 Employees
—EM 8-3329—Tools & Metal Com-
ponents  for  Aircraft, Missile &
Electronic Industry

ACoors Porcelain Co 600 9th St Golden
Colo—L Coulson Hageman—CR 9-
2536—Connectors & Terminals, In-

sulation  Materials & Compounds,
Insulators

ACornell Deep Drawing Co Div  Lanes
Industries Corp 612-620 Colorade

Ave Santa Monica Calif—Perry Smith

A*Cornell - Dubilier Electric Corp/West
Coast Div 4144 Glencoe Ave Venice
Calif—Wm H Coleman—TE 0-6681
—Capacitors, Converters, Delay Lines

ACostello & Co 2740 S La Cienego Blvd
Los Angeles 34 Calit—Joseph D
Costello

Crown Eng’y 3821 Commercial N E Al.
buguerque N Mex—J W Hurlbut—
S0 Employees—DI 4-1423— Circuit
Analyzer (Cable Checker), Frequency
Selective Voltmeter, Contract Mfy &
E.nu'u Development

ACubic Corp 5575 Kearny Villa Rd San
Diego 11 calif—w J Thempson—
300 Employees—BR 7-6780—Missile
Tracking Systems, Data Translating
Equipment, Digital Valtmeter & Auto-
matic Test System

*Curtiss-Wright Corp Electronics Div IMI
Branch 4401 Lunada Ave S E P 0
Box 8324 Albuguerque N M—Victor
V Myers—24 Employees—AM 8-8791
—Solid State Relays & Switching
Circuitry, Transistor Test Instruments
& Systems, Instrumentation Systems
& End Instruments

C-W Mfy Co Box 2065 EI Monte Calif—
Quartz Crystals for Frequency Con-
trol of Communications Equipment

A*Dage Television Div Thompson Ramo-
Wooldridge Inc P 0 Box 90215 Los
Angeles 45 Calif—David Traitel

Dale Electronic Corp 2530 N Ontario St

0 Box 747 Burbank Calif—Don
Watters—86 Employees—VI 9-3313
Trimmer Potentiometers

Dallons Labs Inc 5066 Santa Monica Blvd
Los Angeles 29 Calif—0scar Dallons
—70 Employees—NO 4-1951—Crys-
tals, Delay Lines, Medical Equipment

ADalmater Div Yuba Consolidated Inc
1375 Clay St Santa Clara Calif—
C B 0’Neal—125 Employees—CH 3-
9414-—Motors & Generators, Con-
verters, Airborne Instrumentation

Lalmotron Co 534 Laurel St P 0 Box 741
San Carlos Calif—Paul L Beale—
Dalmotron & Talkmaster Intercom-
munication Equipment

*Dalmo Victor Co 1515 Industrial Way
Belmont Calif—George C Stewart—
875 Employees—LY 1-1414—Air-
borne Radar Antenna, MAD Equip-
ment, Senar

146

Employ OR 4-7100 — Potentiom-

Development eters, Gyroscopes, Airborne Instru-
Guided ments

Daystrom Systems Div  Daystrom Inc

Miramar Rd La Jolla Calif—John A
Palmer—88 Employees—GL 4-0421—
Digital Computers for Control &
Data Reduction, Systems Engineered
Digital & Magnetic Equipment

A*Decker Corp 3522 Geary Blvd San
Francisco Calif—Bert Schwatzchild

ADeMarnay-Bonardi 780 S Arroyo Pkwy
Pasadena Calif—L Della Penna—App
100 Employees—SY 2-4142—Micro-
wave Laboratory Test Equip Com-
ponents

ADempa Shinbun Inc 1680 North Vine St
Los Angeles Calif—George H Nakaki

A\Detroit Controls Research Dept 1650
Broadway Redwood City Calif—Les
Elmore

ADeutsch Co Electronic Components Div
7000 Avalon Blvd Los Angeles 3
Calif—H E Schwank—650 Employees

—AD 4-7751—Delay Lines, Pulse
Transformers, Chokes
Developmental Electronics Corp 4213 S

Broadway Los Angeles 38 Calif—A S
Jimenez—25 Employees—AD 4.7751

—Delay Lines, Pulse Transformers,
Chokes
A*Diehl Mfg Co 1129 S Fairoaks Ave

Pasadena Calif—B K Brackman

Digitran Co/Div Endevce Corp 45 W
Union Pasadena Calif—J M Reitzell
—120 Employees—RY 1-5231—Dig~
ital Actuators, Switches, Counters

Dikewood Corp 4805 Menaul Bivd NE
Albuquerque N Mex—AM 8-2487—
Operations Research, Systems Analysis

Dollar Co Robert 50 Drum St San Fran-
tisco 11 Calif—R W Bunce—EX 2-
8454—Radio Paging Transmitter &
Pocket Receivers, Base Station Equip-
ment for Civil Defense Purposes

ADonner Scientific Co 888 Galindo St
Concord Calif—MU 2-6161—Accel-
erometers, Analog Computers, Elec-
tronic Test Equipment

A\ Dressen-Barnes Corp 250 N Vinedo Ave
Pasadena Calif—P K Bennett—97
Employees—SY 5-7731 — Regulated
& Unregulated DC Power Supplies

ADriver Co Wilbur B 2378 Westwood
Bivd Los Angeles 64 Calif—Roger A
Featherston—5 Employees—GR 8-
0359—Special Resistance Alloys, Me-
chanical  Alloys, Special Vacuum
Melted Alloys

Dudek & Coe R C 407 N Maple Dr
Beverly Hills Calif—Richard C Dudek
—3 Employees—BR 2-8097—Self-

Clinching  Fasteners, Self-Clinching,
Self-Locking Fasteners,  Template
Drill Bushings

*DuMont Labs Inc Allen B 11800 Olym-
pic Blvd Los Angeles Calif—R F
Feland—90 Employ GR 7-4271
—Amplifiers, Analyzers, Calibrators

ADuwvall Electronics Inc 1222 W Wash-
ington Blvd Los Angeles 7 Callf—
C Merle Brooks

ADymec Inc 395 Page Mill Rd Palo
Alto Calif—Thomas J Smith—205
Employees—DA  6-1755 — Counters,
Measurement Equip, Microwave Equip

Dynamics Instrumentation Co/Div Alber-
hill Corp 1118 Mission St S Pasadena
Calif—Nathan Brownstone—20 Em-
ployees—RY  1.3318—Instrumenta.
tion Amplifiers, D C Microvoltmeters,
Electronic Filters

Eberline Instrument Corp 805 Early St
Santa Fe N M—Francis S Smith Jr
—135 Employees — YU 2-1881—
Portable Survey Monitoring Instru-
ments, Fixed Area Monitoring In-
struments, Radiation Oetection-mea-
suring Devices

ECM Corp 8160 Orion Ave Van Nuys Calif
—Richard G Andrew—6 Employees
—ST 2-9901 — Etched Circuits,
Terminal Boards

AEdcliff Instruments 1711 S Mountain
Ave Monmrovia Calif—J R Thompson
—125 Employees—EL 8-4571—Ac-
celerometers (AC & DC), Pressure
Transducers (AC & DC), Linear Mo-
tion Potentiometers

AE-H Research Labs 1922 Park Blvd
Oakland Calif—John C Hubbs

AEitel-McCullough  Inc 301 Industrial
Way San Carlos Calif—Berkley J
Baker—2000 Employees—LY 1-1451
—Tubes, Rectifiers, Electron Tube
Accessories

AElectrical Specialty Co 158 11th St
San Frantisco 3 Calif—Wm T Martin

*Electro-Ceramics Inc 2645 S 2nd W Salt
Lake City Utah—R D Hess—60 Em-
ployees—HU  5-8081—Piezoelectric
Ceramics & Crystals, Transducer As-
semblies

AElectro Cords Co 4020 Avalen Blvd Los
Angeles Calif—Robert A Clifford

Electro Development Co 14701 Keswick St
Van Nuys Calif—Ray Vaccarello—5S5
Emgloyees—ST 6-3660—Slipring &
Brusholder Assemblies, Commutators,
High Speed & Manual Operated
Miniature Rotary Switches

AElectro  Engineering Works 401 Preda
St San Lenadro Calif—Rex E Brooks
—148 Employees — LO  9-3326—
Transformers, Reactors, High Voltage
Power Supplies

AElectro  Instruments Inc 3540 Aero
Court San Diego 11 Calif—R T Ap-
plin—250 Employees—BR 7-6590—
Amplifiers, Calibrators, Circuits

AElectro-Measurements, Inc., 7524 S W
Macadam Portland 19 Ore—Douglas
C Strain—80 Employees—CH 6-3331
—Bridges & Accessories, Decade
Voltage Dividers, Decade Resistors
and Capacitors

AElectro-Mechanical Specialties Co Inc
743 W 39 St Banning Calif—James
Good 50 Employ VI 9-4795
—Relays Rotary Solencids & Step-
ping Switches, Time Delay Relays &
Stepping Motors

*Electronic Control Systems 2231 S Bar-
rington Ave Los Angeles 64 Calif—
James Vrungos—50 Employees—BR
2-7711—Numerical Controls for Ma-
chine Tools, Automatic Gaging & In-
spection Machines

AElectronic Enclosures Inc 3629 Holdrege
Los Angeles 16 Calif—Michael M
Jacobs

AElectronic Eng’g Co of Calif 1601 E
Chestnut St Santa Ana Calif—R F
Lander—225 Employees—KI 7-5501

—Amplifiers, Power Supplies, Tele-
metering Systems

AElectronic  Plating  Service Inc 8723
Melrose Ave West Hollywood 46

Calif—Lee Davis

Electronic Processes Corp of Calif 436
Bryant St San Francisco 7 Calif—
A F Hogland—40 Employees—EX 7-
3881—Temperature Controls (Elec-
tronic On-Off & Electronic Propor-
tional), Resistance Bulb Sensing Ele-
ments

Electronic Production & Development Inc
138 Nevada St El Segundo Calif—
M J Haddad—10 Employees—EA 2-
1515—Epoxy Resin, Electronic As-
sembly, Encapsulation Cups

A*Electronic  Research  Associates Inc
1760 Stanford St Santa Monica Calif
—Bob Bowditch

Electronics Components, Inc 12838 Saticey
St N Hollywood Calif—Roland King
—52 Employees—ST 7-8181—Re-
lays, Capacitors, Magnetic Amplifiers

Electronic Seals Co Inc 7327 Varna Ave
N Hollywood  Calif—Wendell L
Mattsen—8 Employees—ST 7.7415—
Glass-to-Metal  Hermetically Sealed
Connectors, Headers & Feed-thru
Terminals

Electronic Systems Development Corp 1484

Main St Ventura Calif—Charles

Antoniak—50 Employees—MI 8-1827
—Analogue & Digital Systems, In-
strumentation & Ground Checkout,
Solid State Devices

*Electronics Div/Elgin  National Watch
Co 2435 N Naomi St Burbank Calif
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—Gene Straube—250 Employees—
VI 9-1446—Electro-Mechanical Re-
lays (Opened & Sealed)

Electronics Development Co Inc 3743
Cahuenga Blvd N Hollywood Calif—
dJoseph H Leaming—20 Employees—
ST 7-3223—Microwave Sound Sub-
carrier  Systems, Wideband Data
Transmission Systems, Low Power
Broadcast Telsvision Transmitters

Electronics Int'l Co 145 W Magnolia Blvd
Burbank Calif—J E Markley Jr—15
Employees — VI 9.2481 — Precision
Power Oscillators, AC Power Genera-
tors

AElectronic Sources Div Calif Industrial
Purchasing Guide 2225 Southwest Dr
Los Angeles 43 Calif—B G Meier-

stein

AElectron Products Co/Div Preco Inc 430
N Halstead Ave Pasadena Calif—
Richard F Hastings—90 Employees—
RY 1-0666—Capacitors, Radio In-
terference & Noise Filters

Electron Tube Div Hughes Products Int’l
A/P Sta Los Angeles 45 Calif—Roy
C Martens—515 Employees—OR 0-
1811—Direct - Display Cathode - Ray
Storage Tubes, Microwave Tubes

AElectro-Pulse Inc 11861 Teale St Cul-
ver City Calif—J E Niebuhr .. ...

Electrosonic Mfg Co 1719 Harmil Wa
San Jose 25 Calif—F A Butterworth
—3 Employees—AN 6-6716—Spe-
cial Record Players, Twin Jacks,
Speaker Extension Cords i

Electrosolids Corp 13745 Saticoy St
Panorama City Calif—Gerald J
Widawsky—135 Employees—ST  2-

1410—Power Supplies for Missiles
& Aircraft, Interphone Amplifiers,
Headset Adapters

Electro-Switch & Controls Inc 5755

Camille Ave Culver City Calif—J K
Brose—40 Employees—TE 04643—
Relays .
AElgin  National Watch  Co/Electronics
Div Advance Relays 2435 Naomi St
Burbank Calif—50 Employees—TH
2-8191—Relays, Solenoids
AEmmet Co Frank A 2837 W Pico Blvd
Los Angeles 6 Calif—Frank A Emmet
Endeco Eng’n Development Ce of Los An-
geles 11148-50 Wilmington  Blvd
Wilmington Calif—Carl W Witt—9
Employees—TE 5-7271—Marine Ra-
diotelephones, Antennas & Receivers
NEndevco Corp 161 E California Blvd
Pasadena Calif—Warren D Hancock
—100 Employees — RY 1.5231—
Piezoelectric  Accelerometers  (Sub-
miniature), Pressure & Force Pick-
ups, Subminiature Amplifiers-Airborne
AEng'y Electronics Co 506 E First St
Santa Ana Calif—Arthur B Williams
—100 Employees — KI  7-5651—
Vacuum Tube & Transistorized Plug-
in Circuits, Transistorized Indicators,
Transistorized & Vacuum Tube Decade
Counters
Engineered Instruments Inc 22815 Sutro
St Hayward Calif—George C Lydik-
sen—55 Employees — JE 7-1545—
Amplifiers, Boxes, Cabinets .
*Eng’g Magnetics Div Gulton Industries

Inc 13041 Cerise Ave Hawthorne
Calif — James Alexakis — 125 Em-
ployees — OR  8-7608 — Static  In-
verters for Missile Applications, DC

to DC Converters, AC to DC Power
Supplies

AEpsco-West  Div/Ecsco  Inc 125 E

Orangethorpe Anaheim Calif—Thomas

Gaul

Engineering, Inc 1009 Montana Ave

Santa  Monica  Calif—Harold D

Hutchinson—5  Employees—EX ~ 5-

9995—Acceleration Switch, Material

Erosion Rate Instrument, Transport

Shock Recorder

*Era Pacific, Inc 1760 Stanford St Santa
Monica Calif—R S Bowditch—22
Employees—EX  3-0511—Transistor-
ized Power Conversion Devices, High
& Low Voitage Supplies, High Cur-
rent Supplies

Eric Engineering Co 1823 Colorade Ave
Santa Monica Calif—Bob Mueller—
25 Employees—EX 3-9610—Ampli-
fiers, P A Systems, Tuners.

A\*Erie Pacific Div Erie Resistor Corp
12932 S Weber Way Hawthorne
Calif—Ross E Hupp—42 Employees
—O0R 8-5418 — Electronic  Dipital
Timers & Counters & Specialized Sys-
tems Both Commercial & Military

Erikson Specialized Tool Co P 0 Box 424
Pica Calif—Jerry R _Erikson—10 Em-
ployees — 0X 9-3719 — Electronic
Hand Tools, Soldering Tools for Wir.
ing, Printed Circuits

Esi Inc 7524 S W Macadam Ave Portland

Era
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Measuring strain?

SEE YOUR B-L-H SALES-ENGINEERING REPRESENTATIVE

Your single source for...

e Over 250 different bonded wire and
etched foil SR-4® Strain Gages

e Full line of indicating, recording and
supplementary instruments

e Application supplies—cements, sol-
vents and waterproofing materials

o Competent guidance in the selection
and use of strain gaging equipment

Why risk unreliable data by using alnmost the right
strain gage. Select the one exactly suited to your appli-
cation from the more than 250 different bonded wire
and etched foil SR-4® Strain Gages listed in the current
B-L-H catalog. High temperature, temperature-compen-
sated, rosette and many other types are stocked by
your B-L-H Sales-Engineering Representative for
immediate delivery.

A full line of strain instruments—for static and
dynamic strain measurements—is available through your
B-L-H Sales-Engineering Representative. Instruments
include (left) the B-L-H Type N Strain Indicator, cali-
brated to read directly in microinches per inch; (right)
B-L-H switching and balancing unit, designed to facili-
tate bridge balancing and gage readout on multiple gage
installations.

BALDWIN - LIMA -HAMIILL/TON

Flectronics & Instrumentation Division @
Waltham, Mass.

The proper application of a strain gage to a surface
is fundamental in obtaining accurate strain data. B-L-H
cements, solvents, waterproofing and lead materials and
accessory equipment help you do the job right. Con-
venient strain gage application kits contain evervthing
you need, including detailed instructions. Kit materials
can also be supplied in bulk form in large or small quan-
tities to suit your needs.

Write for these useful publications. Bulletin 4310
covers specifications and prices for over 250 wire and
foil SR-4® Strain Gages, kits and accessory equipment.
Bulletin 4320 treats of SR-4 Etched Foil Gages. For
copies, write B-L-H, Dept. 24-H. For guidance
in selecting, applying and instrumenting SR-4® Strain
Gages, contact your nearest B-L-H Sales-Engineering
Representative.

FIRST in strain measurement

SR-4® Strain Gages * Transducers * Testing Machines
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1959 Directory of Western Electronic Manufacturers

1 Ore—Laurence A Morin—80 Em-
ployees — CH 6-3331 — Null Ampli-
fiers, Attenuators, Bridges

Ets-Hokin & Galvan/Electronic Installa-
tion Div 2295 E Belt St San Diego
Calif—B Goggle—500 Employees—
BE 4-6301—Installation of Complex
Electronic Systems, Consoles, Panels

Exact Eng’g & Mfg Inc 2375 Canyon Dr
Oceanside Calif—George A Brusch—
38 Employees — SA 2-2144 — Com-
puters, Control Equipment, Controls

E.Z Way Templates P 0 Box 535 Reseda
Calif—Warren Juran—Drafting Aids
for the Electronic Industry

F

A¥*Fairchild Controls Corp 6111 E Wash-
ington Blvd Los Angeles 22 Calif—
D C Manning—170 Employees—RA
3-5191 — Precision  Potentiometers,
Accelerometers, Pressure Transducers

A¥*Fairchild  Semiconductor Corp 844
Charleston Rd Palo Alto Calif—David
A Beadling—320 Employees—DA 6-
6695—Diffused Silicon Mesa Tran-
sistors

AFeatherstone & Salisbury Inc 1355 Mar-
ket St #£431 San Francisco 22 Calif
—C M Salisbury

Feay Co Neal 133 La Patera Ave Goleta
Calif—Neal F Rasmussen—24 Em-
ployees—WO0 7-4521—Hardware Com-
ponents for Electronics

Federal Equipment Co 38 Brady St San
Francisca 3 Calif—R W Randolph—
approx _25—UN  3-3607—Photoelec-
tric  Traffic Counting Equipment,
Printing Counter Recorder Units

Federated Metals Div/American Smelting
& Refining Co 4010 E 26th St Los
Angeles 23 Calif—L A Blum—150
Employees—AN  8-4291—Tin-Lead,
Acid Core & Rosin Core Solders

AFerro-Magnetics Co 989 Commercial St
Palo Alte Calif—S J Henke—11
Employees—DA 1-5141—Chokes, De-
_lay Lines, Filters

AFiltron Co Inc 10023 W Jefferson Blvd
Culver City Calif—Wm M Lana—7S
Employees—VE  9-2206—Capacitors,

. Chokes, Filters

Fisher Berkeley Corp 4224 Holden St
Emerilla 8 Calif—R S Fisher—20
Employees — 0L 5-9696 — Wired &
Wireless Loudspeaking Intercom Sys-
tems, Market Hospital & Industrial

. Sound Systems

Fisher Research Lab Inc 1975 University
Ave Palo Alto Calif—E A Feicht-
meir—48 Employees—DA 2-4646—
AC & DC Millivoltmeters, Pipe &
Cable Finders, Leak Detectors

AFluke Mfg Co Inc John 1111 W Nicker-
son St Seattle 99 Wash—R E Flor-
ence—92 Employees—AT 2-5700—

Voltmeters, Power Supplies, Elecw
tronic Wattmeters
A*Franklin  Electronics Inc/Communica-

tions & Contrgl Div Van Nuys Calif
—Dr Martin L Klein—Precision Data
Systems, Language Translators, Data
. Logging Systems

Friden Inc 2350 Washington Ave San
Leandro Calif—George Beeken—3000
Employees—NE 8-0700—Calculators,
Adding Machines, Data Pracessing
Equipment

AFurane Plastics Inc 4516 Brazil St Los
Angeles 39 Calif—80 Emgloyees—
Plastic Resins, Adhesives, Coatings

AGarrett Corp/Airesearch Mfg Div 9851
Sepulveda Blvd Los Angeles 45 Calif
—Charles Hansen—8700 Employees
—SP 6-1010—Central Air Data Sys-
tems, Electronic Cooling Equipment,
Aircraft Temperature Controls

Garrett Corp/Airesearch Mfg Div 402 S
36th St Phoenix Ariz—Charles Han-
sen—BR 5-6311—Central Ajr Data
Systems, Eiectromic  Cooling Equip-
ment, Aircraft Temperature Controls

*Gavitt Wire & Cable Co 455 N Quince
St P 0 Box 336 Escondido Calif—
John T Hall-—40 Employees—SH 5-
3181—1Insulated Electronic Hook-up
Wire, Cables & Cable Assemblies

AGB Components Inc 14621 Arminta St
Van Nuys Calif—G R Geiger

General-American Valve Co 413 Poinsettia

P 0 Box 444 Corona del Mar
Calif—Eugene C Greenwood—4 Em-
ployees—OR  3-2326—Precision Me-
}ermu Valves

NGeist Co W K 3177 Glendale Blivd
Los Angeles 39 Calif—W K Geist

AGeneral Controls Co 801 Allen Ave
Glendale 1 Calif—John E Flickinger
—1800 Employees — VI 9.2181—
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Potentiometers, Electronic Systems,
Hi-g Valves for Missile, Aijrcraft &
Radar Application

General Electric Microwave Lab 601 Cali-
fornia Ave Palo Alto Calif—Alden H
Ryan—425 Employees—DA 4-1661

—Amplifiers, Microwave Equipment,
Tubes
A*General Electric Co Computer Dept

13430 N Black Canyon Hwy P 0
Drawer 270 Phoenix Ariz—G A
Hagerty—1000 Employees—WI 3.
2351—Electronic Computers
A®*General Precision Laboratory Inc 180
N Vinedo Ave Pasadena Calif—T C
Le Vay—20 Employees—MU 1-5669
—Military & Commercial Aircraft
Navigation Equipment, Closed Circuit

Television Equipment, Special Test
Equipment
A*General  Transistor ~ Western  Corp

Magne-Head Div 6110 W Venice Blvd
Los Angeles 34 Calif—Martin Braude
50 Employees—WE  3.5867—Tape
Head, (Magnetic Computer & Audio)
Drum Heads

AGenisca Inc 2233 Federal Ave Los An-
peles 64 Calif—W R Esser—197 Em-

ployees—GR  9-4331—Test  Equip-
ment, Instruments, Electric Motors
& DC Motors

AGertsch  Products Inc 3211 So La

Cienega Blvd Los Angeles 16 Calif—
Edward W Watts—140 Employees—
VE 9-2201—Electronic Test Equip-
ment, AC Voltage Dividers, Special
Instrument Transformers

AGiannini Controls Corp 918 E Green St
Pasadena 1 Calif—R L Lawrence—
40 Employees—RY 1.7152-——Air Data
Instruments,  Inertial Instruments,
Avionic Subsystems

Giannini Controls Corp Systems Div 1902
W Chestnut St Santa Ana Calif—C R
Hodges—65 Employees—KI 7-5485
~—Avionic Subsystems, Ground Sup-
port Test Equipment, Instrumenta-

ion

AGirard-Hopkins 1000 40th Ave 0Qak-
fand 1 Calif—A R Stack—25 Em.
ployees—KE 2-8477-—Fixed Capaci-
tors, Resistors

AGlobe Electrical Mfg Co 1729-45 134th
St Gardena Calif—Joe A Gamache—
140 Employees—FA 1-3311—Relays,
Potentiometers, Printed Circuits

AGoe Engineering Co 219 S Mednik Los
Angeles 22 Calif—Jack Goerg—§
Employees—AN  1-2183—Terminals,
Standoffs, Handles & Ferrules

*Gonset Div/Young Spring & Wire Corp
801 S Main St Burbank Calif—W E
Hunter—255 Employees—VI 9-2222
—Radio Communications Equipment

AGranger Assoc 966 Commercial St Palo
Alto Calif—C A Walter—46 Em-
ployees—DA 1-4175—Amplifiers, An-
tennas, Power Supplies

Graphik-Circuits/Div of Cinch Mfg Co 200
S Turnbull Canyon Rd—City of
Industry Calif—S L Glaspell—123
Employees—ED 3-1201-Printed Cir-
cuit & Terminal Boards, Flexible
Printed Cables

Gudeman Co 2669 S Myrtle Ave Manrovia
Calif—K R Clark—60 Employees—
HI 6-3101—Delay Lines, Transform-

ers

Gudeman Co of Calif 190 Commercial St
Sunnyvale Calif — Mary Gudeman—
200 Employees—~RE 6-5471—Cagaci-
tors, Condensers

G W Associates P 0 Box 363 El Segundo
Calif — 10 Employees — Calorimetric
Wattmeter, Power Supplies

Hadley Co Inc Robert M 750 W 51st St
Los Angeles 37 Calif—Arthur H Had-
ley—90 Employees—AD 4-9091—
Transformers

NHallamore Electronics Co 714 N Brook-
hurst St Anaheim Calif—John R
Frost—700 Employees—PR 4-1010
—Ground Support Systems & Equip-
ment, Space Communication Systems
& Equipment, Instrumentation Sys-
tems

Hallett Mfg Co 5910 Bowcroft St Los An-
geles 16 Calif—Stanley E Estes—50
Employees—TE 0-7094—Radio In-
terference Shielding, Flexible Con-
duit Assemblies, Coaxial Connectors

AHalliburton Inc Mfg Div 4724 S Boyle
Ave Los Angeles 58 Calif—J W Mur-

phy

Hamilton Watch Co/Hathaway Instrument
Div. 5800 E Jewell Av Denver 22
Colo—R A Miller—500 Employees
—SK  6-8301—Airborne  Recorder,
Automatic Oscillographs, Tuning Fork
Frequency Standards

Handley Inc 14758 Keswick St Van Nuys
Calif—James Hudson—20 Employees
—ST 2.5840—Precision Potentiom-
eters, Trimmer Pots (Custom & Spe-
cial), Temperature Indicator

AHandy & Harman 330 N Gibson Rd EI
Mante Calif—Philip G Deuchler—50
Employees — CU 3-8181 — Alloys
(Precious Metals, Silver & Gold,

Silver Brazing)

Harder Co Donald C 3710 Midway Dr
San Diego 10 Calif—Donald C
Harder—20 Employees—AC 2-5240
—Linear & Non-Linear, Magnetic
Devices, Toroidal Coil Winders

Harworth Mfg Co 409 El Camino Real
Menlo Park Calif—Keith Harworth—
2 Employees—DA  3-9965-—Detec-
tors, Counters

A*Hayden Div General Time Corp 1213
N Highland Ave Los Angeles 38 Calif
—-Carl W Cummings

Heiland Div/Minneagols-Honeywell 5200 E
Evans Ave Denver 22 Colo—Lioyd J
Moyer—App 400 Employees—SK 6-
3681—Direct-Recording Oscillographs.
Carrier & Linear/Integrate Amplifiers,
Bridge Balance Units

AHelipot Div/Beckman Instruments Inc
2500 Fullerton Rd Fullerton Calif—
Michael York—700 Employees—TR
1-4848 — Precision  Potentiometers,
Monitoring & Control Components,
Ratating Components

A*Hermetic Pacific Corp 4232 Temple
City Blvd Rosemead Calif—Donald
R Heins—85 Employees—GI 3-1757
—Hermetic Seals, Hermetic Sealed
Terminals

AHerrmann  Associates Carl P 0 Box
1179 Palo Alto Calif—Carl W Herr-

man

AHetherington  Inc 139 Illinois St EI
Segundo Calif

AHewlett_Packard Co 275 Page Mill Rd
Palo Alto Calif—Peter N Sherrill—
1800 Employees — DA 5-4451—
Oscilloscopes, Digital Voltmeters, Fre-
guency Counters & Recorders

AHickok Electrical Inst Co 2585 Shat-
tuck Ave Berkeley 4 Calif—G

Ksander

AHill Co J T 420 S Pine St San Gabriel
Calif—John T Hill

Hi-Shear Rivet Tool Co 2600 W 247th St
Torrance Calif—Guy Nach—DA 6-
8110—Hi-Shear Rivets & Tools, Hi-
Torque Bolts & Tools, Hi-Lok Fast-
eners & Tools

A*Hoffman  Laboratories  Div/Hoffman
Electronics Corp 3740 S Grand Ave
Los Angeles 7 Calif—R A Maher—
2000 Employees—RI 7-4488—Navi-
gation Equipment & Communications
Equipment, Countermeasures Systems

Holex Inc 2751 San Juan Rd Hollister
Calif—J W Jones—18 Employees—
ME  7-5306—Explosive  Cartridge,
Electric Initiated Explosive Valves,
Switches.  Thrusters &  Ignitien
Primers

Hoover Electric Co 2100 S Stoner Ave
Los Angeles 25 Calif—H W Shaf-
fer—300 Employees—BR 2-3125—
Linear & Rotary Actuators, AC &
DC Motors, Mechanical Drive & Con-
trol Components

AHopkins Eng'g Co 12900 Foothill Blvd
San Fernando Calif—John Schlenker
—125 Employees—EM  1-8691—
Fixed Capacitors, Condensers, Filters

Horkey-Moare Assoc 24660 S Crenshaw
Bivd Torrance Calif—E J Horkev—
DA 6-0733—Force Ejection Devices
Greund Support Equipment, Heat Ex-
changers

Houston Fearless Corp 11801 W Olympic
Blvd Los Angeles 64 Calif—A J
Kjontvedt—315 Employees—BR 2-
4331—Motion Picture Film Proc-
essing Equipment, TV & Motion Pic-
ture Studio Equipment—Astrodomes

Hufco Industries 2815 W Qlive Ave Bur-
bank Calif—0 F Huffman—26 Em-
ployees—VI 9-2118—Relays

AHuggins Laboratories Inc 999 E Arques
Ave Sunnyvale Calif—V D Varen-
horst—210 Employees—RE 6-9330
—Traveling Wave Tube Amplifiers,
Backward Wave Oscillators

AHughes Aircraft Co/Airborne Systems
Div Florence & Teale Sts Culver City.
Calif—32,168 Employees—RE 6-
9330—Diodes, Radar Systems, Semi-
conductors

Hughes Aircraft Co Ground Systems Group
1901 Malvern P 0 Box 2097 Fuller-
ton Calif—R M Sweeney—TR 1.3232
—Radar Systems, Data Processing,
Display & Computer Systems

Hughes Products/Industrial Systems Diy
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Imgerial Hwy Los Angeles 45 Calif—
C C Roberts—165 Employees—OR
0-1515 — Crystal  Filters, Memo-
Scope (Storage Oscilloscopes)

AHughes Aircraft Co/Hughes Products
Div International Airport Sta P 0
Box 90427 Los Angeles Calif—OR
8-0361 — Airborne Flight, Control
Systems & Digital Computers

Hughey & Phillips 3200 N San Fer-
nando Blvd Burbank Calif— H
Ganzenhuber—16 Employees—VI 9-
1104—O0bstruction Lighting Equip-
ment, Obstruction Lighting Control
& Lamp Failure Alarm Units, Tower
Lighting Isolation Transformers

Humphrey Castings Inc 3944 Riley St
San Diego 10 Calif—George P Wil-
son—35 Employees—CY 6-6173—In-
vestment Castings (Ferrous & WNon-
Ferrous)

Humpghrey Inc 2805 Canon St San Diego
Calif—J H Bender—AC 3-1654—Ac-
celerometers,  Gyrascapes, Missile
Guidance Systems & Contrals

Hunter Tools 9851 Alburtis Ave Sante
Fe Springs Calif—R N Hunter Jr—
50 Employees—0X 2-7231—Folding
Hex Wrench  Sets, Screwholding
Screwdrivers, Color Coded Nut Drivers

AHysal of Calif Div Houghton Labs Inc
1706 Potrero South E1 Monte Calif
—Lloyd A Dixon

Ideal-Aerosmith Inc 3913 Evans Ave
Cheyenne Wyo—Ranald G Popelka—
59 Employees—7-7715—Manometers,
Test Tables & Pressure Chambers,
Needle Valves (sensitive)

INumitronic Eng Co 680 E Taylor Ave
Sunnyvale Calif—Joe D Givlie—20
Employees—RE 9-2395—Airdux Air
Wound Inductors, Automatic Weigher,
Spiral Wrap R

A*Induction Motors of Calif/Div of IMC
Magnetics Corp N Y 6058 Walker
Ave Maywood Calif—C B Pearson—
149 Emgployees—LU 3-4785—Sole-
noids, Synchro Components, Step-
Servo Motors

Industrial Electronic Engineers Inc 3973
Lankershim Blvd N Hollywood Calif—
John J Bylo—20 Employees—ST 7-
0328-—Contral Equipment, Indicators

A¥*Instron En'g Corp 1271 S Bayle Ave
Los Angeles 23 Calif—A E Cozens

*Int'l Business Machines Corp Monterey
& Cottle Rds San Jose 14 Calif—
2400 Employees—CY 7-2950—Date
Processing Equipment

AlInt’l Electronics Research Corp 145 W
Magnolia Blvd Burbank Calif—John
E Markley Jr—100 Employees—VI
9.2481 — Heat  Dissipating  Tube
Shields for Subminiature, Miniature,
Octal & Power Electron Tubes

AInt’l Rectifier Corp 233 Kansas St El
Segundo Calif — Gar Goodson — 670
Employees—OR  8-6281—Silicon &
Selenium Rectifiers & Diodes, Ger-
manium Rectifiers

*Int’l Tel & Tel Labs/Div Int'l Tel & Tel
937 Commercial St Palo Alto Calif—
H Busignies—41 Employees—DA 1-
0211—Amglifiers, Chokes, Communica-
tion Systems

Alnterstate Electronics Corp 707 E Ver-
mont Ave Anaheim Calif—Charles T
Cosser—407 Employees—PR 2-2222
—Missile Range  Instrumentation,
Closed Circuit Television, Custom
Cable i R

Alron Fireman Mfg Co Electronics Div
2838 S E 9th Ave Portland 2 Ore—
Henry DesGeorges—425 Employees—
BE 4-6551—Miniature & Microminia-
ture Hermetically Sealed Relays, Ver-
tical & Free Gyroscores, Slipring &
Brush Assemblies .

ITT Components Div 815 San Antonio Rd
Palo Alto Calif—Robert Olander—50
Employees—DA  6-9900—Capacitors.
Seals, Plug

ITT Industrial Products Div ITT Corp
15191 Bledsoe St San Fernando Calif
—EM 7-6161—Pawer Supplies

J

Jack Scientific Instrument Co Bill 143 S
Cedros St Solana Beach Calif—Rish-
ard T Jol 150 Employ SK
5-1551—Servo  Amplifiers, Assem-
blies, Control Eguipment .

James Pond & Clark Inc 2181 E Foothill
Blvd Pasadena Calif—W A Walbert—
150 Employees—RY 1-7136—Check,
Relief, Shutoff, Shuttle & Speecial
Valves

Janco Corp 3111 Winona Ave

Burbank
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DC INPUT, VOLTS

DIRECT VOLTAGE TO
FREQUENCY CONVERSION!

Multiple input ranges, either polarity
Inherent noise-averaging cliaracteristics
Output frequency 0 cps to 10 KC

1 megohm input impedance

0.1% accuracy

Easily used in remote and automatic
programming applications

CONDENSED SPECIFICATIONS

oUTPUTY

New

Dymec Voltage-to-Frequency Converter

Here is a compact new instrument which embodies a truly
unique approach to the analog-to-digital conversion
problem. You can now make accurate, dependable voltage
measurements with your standard electronic counter,
viewing results in direct, digital form on the counter. The
instrument and its associated counter also serve as an
electronic integrator permitting direct measurement of

the time integral of dc voltages and other variables without
time-consuming manual data reduction and analysis.
These characteristics make the DY-2210 an ideal basic
component for data handling systems.

The new DY-2210 converter generates output pulses at a
rate proportional to the dc signal voltage. This renders

the instrument virtually insensitive to noise, and makes
possible average measurements of pulsating voltages and
currents. The voltage measuring interval is determined by
the associated counter. Either positive or negative voltages
can be measured without reversing leads or switching.

Immediate shipment from stock. For complete details or
demonstration see your Dymec representative or write
direct for information.

Input Voltage Ranges: 0 to 1, 10, 100 and 1,000 v de¢; manual selection.

Input Impedance: 1 megohm, 200 uaf shunt, all ranges.

Iinput Polarity: Positive or negative. Polarity automatically sensed.

Output Frequency: Zero to 10,000 cps.
Accuracy: Within 0.1% foll scale.

Calibration: Against internal mercury cell or external.voltage standard.

Power: 115 v & 10%, 60 cps, 35 watts.

Dimensions: Cabinet model; 7" wide, 11%4” high, 10%4” deep. Rack mount

model, 19”7 wide, 31,” high, 103/4” deep.

o

DYMECNHINC.

(formerly Dynac, Inc.)

Price: $650.00 (Rack) $660.00 (Cabinet}.
‘Data subject to change without notice.. Prices f.0.b. factory.
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5168E Page Mill Road * Palo Alto, Calif.,, U.S.A.
DAvenport 6-1755
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Calif—J T Peterson Jr—65 Employees
TH 8-5792—Rotary Switches, Am-
meter Shunts, Bonding Jumpers
Adapan Electric Industry 1680 N Vine
St Los Angeles Calif—Geore H Nakaki
Javex Electronics P 0 Box 646 Redlands
Calif—C J Reimuller—46 Employees
PY 3.5752—TV HiFi & Audio Ac-
cesssories, Electrical Products
Jefferson Electronic Products Corp 322
State St Santa Barbara Calif—Donald
F Barr—190 Employees—WO0 5-8505
—Multi-Conductor Neoprene Jacketed
Cable, Harness Assemblies, Molded
Cable Configurations
AJennings Radio Mfg Corp 970 McLaugh-
lin Ave San Jose 8 Calif—Robert F
Johnston—325 Employees — Capaci-
tors, Switches (Power), Transfer
Relays (All Vacuum)
NJewett Co Samuel 0 13537 Addison St
Sherman Oaks Calif—D J Wells
Jobbins Electronics 771 Hamilton Ave
Menlo Park Calif—Charles W Jobbins
—30 Employees — DA 6-7110—
Traveling Wave Tube Focus Solenpids,
Current  Regulated Power Supplies,
RF & IF Coils & Chakes

Adonathan Mfg Co Inc 720 E Walnut
Ave Fullerton Calif—M Fritz Hagen

Jones & Wettlaufer Engr Corp 11780 W
Pico Blvd W Los Angeles 64 Calif—
Max Everson Jones—12 Employees—
GR  7-3247 — Phototran  (Various
Madels}, Analog-to-Digital Convert-
ers, Shaft Position Encaders

*Jordan Electronics/Div The Victoreen In.
strument Co 3025 W Mission Rd
Alhambra Calif—George W Egan—
100 Employees—CU 3-6425—Nuclear
Radiation ~ Monitoring  Equipment,
Transistorized  Aircraft &  Missile
Power Supplies, Timing & Sensing
Devices

K

Kaar Engineering Corp 2995 Middlefield
Rd Palg Alte Calif—Harry Copelan
—101 Employees—DA 6-5050— Ma-
rine Radiotelephones, Industrial Ra-
diotelephones, Custom Transmitters

Kaiser Aircraft & Electronics/Div Kaiser
Industries Corp P 0 Box 1828 Oak-
land 4 cCalif—R M Watt Jr—750
Employees—LA 6-4688—Missile Pre.
flight Testers, Contact Analog Display
Systems, Thin Cathode-Ray Tubes

Kalbfell Electranix 3434 Midway Dr San
Diego 10 Calif—D C Kalbfell—5
Employees — AC 3-7156 — Magnetic

Amplifiers
Kartron P 0 Box 472 7882 Kartron St
Huntingten Beach Calif—Tom B

Linton—5 Employees—JE 4-1161—
Electronic Instruments

Kauke & Co Inc 1632 Euclid St Santa
Monica Calif—John R Kauke—16
Employees—EX  5-5246—Transistor-
ized PDM Telemetering Equipment.
Signal Conditioners, Sub-Carrier Os-
cillators

ICavamil Co Inc/Spacetronics Div 1501 W
El Sepunde Blvd Compton Calif—
E V Miller—75 Employees—NE 6-
9600—Amplifiers, Assemblies, Bridges

A*Kearfott Co Inc Microwave Div 14844
Oxnard St Van Nuys Calif—Walter
K Dau Jr—250 Employees—ST 6-
1760—Microwave  Test  Equipment,
Engineering Development, Ferrite De-
vices

Kelvin Electric Co 5907 Noble Ave Van
Nuys Calif—Boyd Barton—128 Em-
ployees—ST 3-2666—Precision Wire
Wound Resistors, Subminiature Toro-

idal Coils, Uncased, Plastic Encap-
sulated Hermetic Sealed Magnetic
Amplifiers

AKey Resistor Corp 321 W Redondo
Beach Blvd Gardena Calif—W Peddie
—45 Employees—DA  3-5000—Pre-
cision Film & Precision Wire Wound
Resistors, Encapsulated Power Sup-
plies & Special Circuits

K-F Development Co 2606 Spring St
Redwood City Calif—Paul Keeler—8&
Employees—EM  8-5670 — Precision
Wire-wound Resistors, Patentiometers,
Black Boxes, Components, etc

KFR Corp 6006 W Washington Blvd Culver
City Calif—Thurman D Brooms—13
Employees—VE 8-3763—Cathode Ray
Tubes & Special Purpose Tubes

Kinetics Corp 410 S Cedros Solana Beach
Calif—F E Matthews—90 Employees
—SK  5-1181—Power  Changegver
Switches, Static Commutators & In-
verters, Voltage Testers

AKing Eng’g Co 5321V, Hollywood Blvd
Los Angeles 27 Calif—Robert E
King Jr

AKingsley Machine Co Electronic Div 850
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Cahuenpa Blvd Hollywood 38 Calif—
John M Butler

AKin Tel Div Cohu Electronics Inc 5725
Kearny Villa Rd San Diego 11 Calif
E C Titcomb—400 Employees—BR
7-6700—Digital Voltmeters, Single-
ended & Differential DC Amplifiers,
Closed Circuit Industrial Television
Equipment

Knapic Electro-Physics Inc 936-38 In-
dustrial Ave Palo Alto Calif—George
M Macleod—65 Employees—DA 1-
5544—gilicon Sinple Crystal Material,
Silicon Infrared Large Diameter Ma-
terial for Optical Purposes

Knopp Inc 1307 66th St Oakland 8
Calif—Henry Muller—App 25 Em-
ployees—OL  3-1661—Test  Equip-
ment, Indicators, Rectifiers

Koch & Sons H Highway 101 Corte
Madera Calif—H B Sheffield—200
Employees — OL 3-1661 — Fiberglas
Reinforced Plastic Instrument, FRP
Radomes, Specialized Hardware

L

Lake Mfg Co 2323 Chestnut St Oakland 7
Calif—W E Howe—26 Employees—
TE 2-2498—Audio  Amplifiers &
Equipment, Communications Systems

*Lambda-Pacific Engr Inc 14725 Armita
St Van Nuys Calif—L W Mallach—
52 Employees—ST 2-1980—Micro-
wave Relay Systems, Microwave Test
Equigment, UHF Translators

Laminair Inc 18530 So Broadway Gardena
Calif—I W Love—app 20 Employees
—FA 1-0545 — Radames, Antenna
Structure, Structural Airborne Com-
ponents of Fiberglas Reinforced Plastic

La Moree C D 2433 Birkdale Los Angeles
31 Calif—Ben Ley—12 Employees—
CA 5-5666—Dielectrics, Engraving,
Insulating Compounds

Lance Antenna Mfg Co 1730-1802 1st St
San Fernando Calif—Milton Mann—
35 Employees—EM 1-8645—O0utdoor
Antennas, FM Antennas, Fringe Area
Antennas

Land-Air Inc/Instrument & Electronics
Div_ 2133 Adams Ave San Leandro
Calif—B Pat Moore—80 Employees
—L0 9-5841—Sub-Miniature Re-
ceivers, Radioactive Gas Monitors,
Alpha Particle Converters

*Land-Air Inc P 0 Box 2327 Airport Sta
Cheyenne Wyo-—J T Shelton—232
Employees—2-6481—Missile Ground
Support Equipment, Engineering &
Fabrication of Aircraft Retrofit Kits
for modification of aircraft

Lane Electronics Mfu Corp 7254 Atoll Ave
N Hollywood Calif—John T Chase—
22 Employees—P0 5-2413—Engineer-
iny & Production Prototypes of Elec-
tronic  Units, Custem Radio Central
Panels, Modification & Overhaul of
Airborne Electronic Equipment

Lansing Sound Inc James B 3249 Casitas
Ave Los Angeles 39 Calif—200 Em-
ployees—NO 5-4101 — Loudspeakers
(High Fidelity), Loudspeaker Sys-
tems & Enclosures

Larson Electronic Glass P 0 Box 371
2426 EI Camino Real Redwood City
Calif—J Palmer Larson—4 Employees
—EM 8-7228—Metal to Glass Seals,
Electronic Components, Sealing

L & B Welding Equipment Inc 2424 6th
St Berkeley 10 Calif—C F Leader—
40 Employees—TH 3-5734—Con-
trols. Testing & Welding Equipment

Aleach Corp Leach Relay Div 5915
Avalon Blvd Los Angeles 3 Calif—
G F Rosewell—app 484 Employees
—AD 2-8221—Relays (Over-voltage
and Under-Voltage Relays and Con-
tactors)

Lear Inc/LearCal Div 3171 S Bundy Dr
Santa Monica Calif — Paul 0 Mo-
menteller—587 Employees—EX 8-
6211 — Accelerometers,  Amplifiers,
Special Antennas

Lee Electric & Mfg Co 2806 Clearwater
St Los Angeles 39 Calif—Louis P
Tuttle—NO 3-1295—Mapnetic Am-
plifiers, Cable Assemblies, Magnetic
Equipment

AlLenkurt Electric Co Inc 1105 County
Road San Carlos Calif—W C Fisher—
1359 Employees—LY 1-8461—Mo-
bile Telephone & Microwave Radio
Systems

Alerca Electronics Inc 501 S Varney St
Burbank Calif—Hugh P Moore—70
Employees—VI 9-5556—Terminals,
Insulated Terminals, Instrument Con-
trol Knobs

A*Levinthal Electronic Products Inc 3180
Hanover St Stanford Industrial Park
Palo Alto Calif—Albert J Morris—80

Employees—DA  6-1640—Transmit-
ters, Modulators, Power Supplies
Lewis & Kaufman Ltd P 0 Box 337 Los
Gatos Calif——Alfred Thompson—60
Employees—EL 4-3540—Transmitting
Electron Tubes

*Librascope Inc Commercial Div 100 E
Tujunga Ave Burbank Calif—A L
Munzip Jr—250 Employees—VI-6061
—Shaft-Pasition to Digital Encoders,
X-Y Plotters LGP-30 General Purpose
Digital Computer

A*Librascope Inc 808 Western Ave Glen-
dale 8 Calif—Kenneth J Slee—2250
Employees — CI  4-6541 — Abalog/
Digital Encoders, X Y Plotter, Mini-
mal Airborne Computers

Librascope Inc/Precision Technolegy Dept
66 S “P" St Livermore Calif—
Kenneth A Johnson—90 Employees—

HI  7-3343—Exploding Bridpewire
Ordnance  Components,  Proximity
Scoring  Devices, Image Converter
Cameras

ALing Electronics 1515 S Manchester Ave
Anaheim Calif—W S Northridge—
300 Employees—TE 0-7711—Vibra-
tion Test Systems, High Fidelity &
High Intensity Sound Systems, High
Power Transmitting & Industrial
Tubes

Ling Systems Inc 11949 Vose St N
Hollywood Calif—R H Goodwin—
160 Employees—P0 5-9041—S;ecial
Antennas, Cable Assemblies, Cables

Litton Eng'y Labs P 0 Box 949 Grass
Valley Calif—F L Towne—70 Em-
ployees — GR 1730 — Glassworking
Lathes & Accessaries, Vacuum Pumps,
Hydrogen Furnaces

Alitton Industries Inc 336 N Foothill
Rd Beverly Hills Calif—Croshy M
Kelly—1100 Employees—CR 4-7411
—Electronic Components, Equipment

. & Systems
Alitton Industries/Components Div Rodeo
Rd  Culver City Calif—Richard

Williamsan—12000 Employees—CR
4-7411—FPrinted Circuits, Computers,
Radar Systems

Litton Industries 1476 66 St Emeryville
Calif—Rabert H Dolbear—30 Em-
nloyees—O0L 8-3831—High Definition
& Special Cathode Ray Tubes. Com-
puter & Image Storage Tyre Cathode
Ray Tubes. Color Tubes

Litton Industries/Electron Tube Div 960
Indvstrial Rd  San Carlos Calif—
Norman H Moore—1350 Employees

LY 1.8411—cCarcinatrons, Filters,
Tubes

Litton Industries U S Eng's Co Div
13536 Saticoy St Van Nuys Calif—
Paul J Robichaud—app 100 Em-
ployees — TR 3-3520 — Electronic
Hardware, Printed Circuits, Termi-
nals & Terminal Boards

Lockheed Electronics & Avionics Div
Lockheed Aircraft Corp 6201 E

Randolph St Los Angeles 22 Calif—
S J Jatras—495 Employees—RA 3-
8896—Telemetry Systems, Magnetic
Tare Recorders (Airborne). Minia-
turized Television System

Alockheed Missile & Space Div 1122
Jagels Rd Sunnyvale Calif—L E Root
—15000 Employees — RE 9-9611—
Electronic Equipment Components &
Systems

Loge J M 2171 W Washington Blvd Los
Angeles 18 Calif—J M Loge—29
Entployees—RE  4-9178  Inter-office
Communication Systems, Audio Am-
plifiers, Partable Public Address Sys-
tems

AlLluscombe Eng’g Co 1129 S Fair Oaks
Ave Pasadena Calif—B K Brackman

Lynch Carrier Systems Inc 695 Bryant St
San Francisco 7 Calif—E B Stone—
200 Emyloyees—EX 7-1471—Carrier
Telephone & Telegraph Equip, Com-

ponents, Remote Control & Tele-
Metering Systems
Lyn-Tron Inc 5350 Riverton Ave N

Hollywood Calif—Jark R Snyder—g&
Employecs—ST 7-9023—FPrinted Cir-
cuit Hardware, Molded Products, Can-

nectors
M

AMcCarthy Asosc 1055 E Walnut St
Pasadena Calif—Edwa'd R McCarthy

McKenna Labs 2503 Main St Santa Monica
Calif—A G McKenna—10 Employees
—EX 9-8846—UItrasonic Equipment

AMacDonald & Co 1324 Etherl St Glen-
dale 7 Calif—D G MacDonald—4
Employees—SY 0-1615—Sleeving Cut-
ter, Jiffy Connector & Plug Holders,
Circuit Board Halders

MacKay Research Labs P 0 Box 738
Benson Ariz—S H MacKay—11 Em-
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ployees—Lead Sulphide Tubes, Mag-
netrons, Miscellaneous Type Photo-
conductive Tubes

MacKenzie Electronics Inc 145 W Hazel
St Inglewood 3 Calif—Louis G Mac-
Kenzie—15 Employees—OR 8-3335
—Audioc Equipment, P. A. Systems,
Audio Recorders

Magnasync Mfg Co Ltd 5546 Satsuma Ave
N Hollywgod Calif—Howard V Auch-
stetter—45 Employees—ST 7-5493—
Amplifiers, Consoles, Control Equip-
ment

*Magnavox Research Labs 2255 Carmelina
Ave Los Angeles 64 Calif—J J Slat-
tery—220 Employees—GR 9-7796—
Digital Data Processers, Telemetry
Commutators & Switches, Digital Com-
munication Equipment

A*Magnecraft Electric Co 1157 N Western
Ave Los Angeles 27 Calif—Richard
A Strassner

*MagneTec Corp 7232 Eton St Canoga
Park Calif—Vern Jehnson—15 Em-
ployees — DI 7-4642 — Magnetic
Brakes, Controls, Magnetic Clutches

A*Magnetic Amplifiers Inc 136 Washington
St El Segunde Calif—Morris Beard—
OR  8-2665—Magnetic  Amplifiers,
Variable Speed Drives, Motor Genera-
tor Controls & Systems

Magnetic Circuit Elements Inc 3722 Park
Pl Mentrose Calif—John S Conklin—
15 Employees — CH 5-2012 — Mag-
netic Amplifier, Transformers, In-
strument Sensors

Magnetic Research Corp 3160 W EI Se-
gundo Blvd Hawthorne Calif—John
L Boethling—157 Employees—0S 5-
1171—Magnetic Components & Sub-
assemblies, Signal Conditioning Sys-
tem, Universal Temperature Measur-
ing Systems

Mandrel Industries Inc Burbank Div 2950
N Ontarioc St Burbank Calif—Edward
J Stephens—280 Employees—VI 9-
2341—Custom Cable, Sheet Metal
Fabrication & Electronic Assemblies

Mandrel Industries Inc 800 Welch Rd Palo
Alto Calif—W E Wilson—DA 1-2366
—Seismic  Exploration  Equipment,
Photoelectric  Sorting Machines, In-
tegrating Gyroscopes

Manufacturing Associates 1416 Westwood
Blvd Los Angeles 24 Calif—Lloyd F
Washburn

*Marman Div Aeroquip Corp 11214 Evpo-
sition Blvd Los Angeles 64 Calif—
Myra Sparkman—GR 3-0932—Prneu-
matic & Hydraulic Systems

Marquardt Aircraft Co Pomona Div 2709
N Garey Ave Pomona Calif—U W
Richardson—368 Employees—LY 3-
1311-—Trainers & Simulators, Ground
Support Equipment, Data Processing
& Display Equipment

AMarsh Co J W 4216 W Jeftersen Blvd
Los Angeles 16 Calif—Earl M Rush

Mason Electric Corp 3839 Verdugo Rd Los
Angeles 65 Calif—L H Littlefield—
50 Employees—CL 5-1431—Switches,
Relays & Contactors

Master Mobile Mounts Inc 1306 Bond St
Los Angeles 15 Calif—Walter Watt
—27 Employees—RI 7-0638—An-~
tennas, Radio-Tel Equipment

AMaster Specialties Co 956 E 108th St
Los Angeles 59 Calif—Art Graver

AMenlo Park Eng’y 711 Hamilton Ave
Menle Park Calif—Harold W Harri-
son—35 Employees—DA 6-9080—
Traveling Wave Tube Amplifiers, Elec-
tronically Swept Oscillators, Micro-
wave Test Consoles

NAMeridan Metalcraft Inc 8739 S Miller-
grave Dr Whittier Calif—W G Sterns
—103 Employees—0X 2-3761—Cus-
tom Designed Microwave Sub-systems,
Rigid Waveguide Components, Micro-
wave Connection Links

AMesa Plastics 12270 Nebraska Los An-
geles 25 Calif—F C Karas—40 Em-
ployees—GR 8-2310—Mglding Com-
pounds, Molded Parts, Molded Proto-
type Stock

Metralop Corp 160 N Halstead Pasadena
Calif — Dale H DeMott— 22 Em-
ployees—MU  1-5194—Control  Sys-
tem Instrumentation & Check-out
Equipment, Power Supplies, Flight
Contral Components

Mica Corp 4031 Elenda St Culver City
Calif—B Kesster—30 Employees—TE
0-6861 — Laminates, Epoxy Resin
Glass Cloth (Unclad & Copper Clad)

AMichael Inc Claude 703 W Ivy St Glen-
dale 4 Calif—Rabert Michael

AMicrodot Inc 220 Pasadena Ave S Pasa-
dena Calif—Guy M Martin Jr—app
160 Emrloyees—RY 1-3351—Ultra-
microminiature & Microminiature Co-
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DIGITAL VOLTMETER, $825
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Automatic range and polarity selection.
Just apply the probe
and read voltage directly!

& 405AR DC DIGITAL VOLTMETER is a completely new in-
strument providing, literally, “touch-and-read” voltage measure-
ments between 1 and 1,000 volts. Range, even polarity, are auto-
matically selected. Readout is in-line, in bright, steady numerals.
New, novel circuitry provides a stability of readings virtually
eliminating jitter in the last digit. This reduces operator fatigue
and avoids uncertainty.

Special features include a floating input, electronic analog-to-
digital conversion, digital recorder output and front-panel “hold”
control permitting manual positioning of decimal. Voltage sam-
pling rate is variable from 1 reading every 5 seconds to 5 per
second; or can be controlled externally by a 20 v positive pulse.

BRIEF SPECIFICATIONS
Range: 0.001 to 999 v dc; 4 ranges.
Presentation: 3 significant figures, polarity indicator
Accuracy: =0.2% full scale = 1 count
Ranging time: Y5 sec to 2 sec
Input impedance: 11 megohms to dc, all ranges
Response time: Less than 1 sec
AC rejection: 3 db at 0.7 cps; min. 50 db at 60 cps
Price: $825.00

Data subject to change without notice. Price f.o.b. factory.

HEWLETT-PACKARD COMPANY

5100H PAGE MILL ROAD ¢ PALO ALTO, CALIFORNIA, U.S.A.
CABLE "HEWPACK" ¢ DAVENPORT 5-4451
FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

®
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Manufacturers

axial Cables & Connectors, Assem-
blies & Harnesses
AMicro Gee Products Inc 6319 W Slay-
son Ave P 0 Box 1005—B W Mc-
Fadden—20 Employees—EX 1-1716
—Flight ~Simulation Tables, En-
vironmental Rate Tables, Serva & Op-
eration Amplifiers
Microwave Electronics Corp 4061 Trans-
port St Palo Alto Calif—Staniey F
Kaisel—20 Employees—DA 1-1770—
Amplifiers, Oscillators, Tubes
Microwave Eng’p Labs Inc 943 Industrial
Ave Palo Alte Calif—James K Palmer
—150 Employees~—DA 6-9500—Fre.
quency Meters, Microwave Receivers &
. Components, Signal Generators
Mid-Continent Mfg Inc/Datran Electronics
Div 3613 Aviation Blvd Manhattan
Beach Calif—Corwin D Denney—75
Employees — 0S  5-7131 — Pressure
Transducers, Resistance Bridge Indi-
tators, Serve Converters
AMiller Co Gerald B 1550 N Highland
_Ave Hollywood 28 Calif—G B Mitler
AMiller Co J W 5917 S Main St Les
Angeles 3 Calif—) R Hummes—65
Employees—AD 3-4294-—Chokes, De-
. lay Lines, Filters
Miller Dial & Nameplate Co 4400 N Tem-
ple City Blvd El Monte Calif—Tom
Moule—163 Employees—CU 3.5111
.. —Name Plates, Dials, Foilcals
Miller-Robinson Co 7007 Avalen Blvd
Los Angeles 3 Calit—James Robin-
son—60  Employees—PL  2-6141—
Pressure Switches, Pneumatic & Hy-
draulic
A*Mm.ne§ot_a Mining & Mfg Co 11701
Mississippi Ave Los Angeles 25 Calif
_—Robert J Brown
AMitchell Co G H 9015 Wilshire Bivd
Beverly Hills Calit—C H Mitcheli
Modern Cammunications Co Inc 605 Sunol
t San Jose Calif—Arnald W Tis-
tornia—18 Employees—CY 7-4314—
Audio  Amplifiers, Assemblies, Audio
Equipment
Modern Industries Inc 5755 Camille
Ave Culver City Calif—J) K Brose—
20 Employees — UP 0-2020 — Tran-
sistorized Power Supplies
Monadnock Mills Sub United Carr Fastner
1977 1st Ave San Leandro Calif—
G A Gianandres—175 Empleyees—
EL 7-3700 — Connectors, Electronic
Hardware, Wire Harnesses
AMonitor Products Co 815 Fremont Ave
S _Pasadena Calif—John W Blasjer—
65 Employees—RY 1-1174—Quartz
Frequency Control Crystals, Crystal
Ovens, Packaged Oscillators
Monogram  Precision Industries Inc/Cas-
tade Research Div 5245 San Fer-
nando Rd W Los Angeles 39 Calif—
Jerome S Jaffee—144 Employees—
CH 5-8625—Microwave Components
& Antenna Systems, Microwave Fer.
rite Modulator & Load Isolators,
Microwave Circulators & Duplexors
Moaore Associates Inc 2600 Spring St Red-
wood City Calif—James B Bullock
—15 Employees—EM 9-0204—Re-
mote Control, Telemetering & Alarm
Systems, PDM  Multiplexing Systems
Morrew Radio Mfg Co 2794 Market St
Salem  Ore—Fred Hart—30 Em-
ployees — EM 3-6952 — Communica-
tion Systems, Receivers, Transceivers
AMoseley Co F L 409 N Fair Oaks Ave
Pasadena Calif—Myron Hunt
A*Mstorola Inc Military Electronics Diy
8201 McDowell Rd Phoenix Ariz—E
E McLellan
A*Motorola Inc Semiconductor Products
Div 5005 E McDowell Rd Phoenix
Ariz—Charles S Granieri—760 Em-
ployees — BR 5-4411 — Transistors,
Rectifiers, Diodes
*Motorola Inc 8330 Indiana Ave Riverside
Calif—E D Jernigan—260 Employees
—O0V 9-3141—Radar Systems, Re-
ceivers
AMoxan Sales G E 489 S Robertson
Blvd Beverly Hills Calif—G E Moxon

Nacimo Products 1090 Morena Blvd San
Diego 10 Calif—William R Foster—
25 Employees—BR  6-3020—Tach-
ometer, AC-DC Converter, Tempera-
ture Transducers

NARMCO Resins & Coatings Ca 600 Vic-
toria St Costa Mesa Calift—W D
Rainey—App 180 Employees—LI 8-
1144—sStructural Adhesive, Structural
Laminating Materials, Epoxies, Resins
& Putties

A Natianal Cash Register Ca/Electronics
Div 1401 E E! Segundo Blvd Haw-
tharne Calif—Wm Wright—204 Em-
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ployees — PL  7-1811 — Computers
Data Processing Systems, High Speed
Printers

Neff Instrument Corp 2211 E Foothill
Blvd Pasadena Calif—D B Schneider
—20 Employees—Airhorne & Ground
DC, AC Amplifiers & Power Supplies

ANetworks Eiectronic Corp 14806 Oxnard
St Van Nuys Calif—Richard Ousley
—123 Employees — St  3.2191—
Amplifiers, Coils, Relays

Nevada Air Products Co P 0 Box 1090
Reno Nev—J W Baldecchi—230 Em-
ployees—FA 2-9421—Antenna Tun-
ing Units, UHF Transmitter, Blower
Units &  Electromagnetic  Speed
Changers

Newcomb Audio Products Co 6824 Lex-

ington Ave Hollywood 38 Calif—
Robert Ne b—385 Employ HO
9-5381 — Sound Equipment, Photo-

graphs & Radios, Tape Recorders

New Hermes Engraving Machine Corp 1346
N Highland Ave Los Angeles 36 Calif
—K J Flamm—5 Employees—HQ 5-
5414—Engraving Machines & Acces-
sories

ANon-Linear Systems Ine Del Mar Air-
port Del Mar Calif—Peter J Van
Benschoten—135 Employees—SK 5-
1134—1Indicators, Electronic Measur~
ing Instruments, Measurement Equip-
ment

Norgren-Stemac 5400 S Delaware Little-
ton Colo—Charles C Haney—App 100
Employees—PY 4-4271—Nameplates.
Zinc Die Casting, Injection Molded
Plastics

ANortronics/Div Northrop Corp 222 N
Prairie Ave Hawthorne Calif—R E
Ringle—5108 Employees—OR 8-9111
—Navigation & Guidance Equipment,
Automatic Electronic Checkout Equip-
ment, Mechanical Ground Support
Equipment

Nucleonic  Products Co Inc 1601 Grande
Vista Ave Los Angeles 23 Calif—A J
Jolles—50 Employees—AN 2-1187—
Germanium Diodes, Photo Diodes,
Thermistors

*Nutt-Shel Co 2701 S Harbor Bivd Santa
Ana Calif—R C Poucher—150 Em-
ployees—KI 5-9311—Aircraft Self-
Locking Nuts

NYT Electronics Inc 2979 N Ontario St
Burbank Calif—R L Hyder—app 125
Employees—VI  9.5094—Transform-
ers, Power Supplies, Delay Lines

ANylok Corp 133 Penn St El Segundo
Calif—B B Steele

o]

AO'Halloran & Assoc John Francis 11636
Ventura Blvd N Hollywood Calif—
John Francis 0'Halloran

Olympic Instruments Inc Vashon Wash—
Carlyle A Crecelius—4 Employees—

HO 3.5641—Wire Length Meters,
Reels
Olympic Plastics Co Inc 3471 S La

Cienega Blvd Los Angeles 16 Calif—
H M Rome—240 Employees—TE 0-

1121 — Electrical Terminal Strips,
Fiberglass  Molded Parts, Plastic
Packaging

AOptical Coating Lab Inc 977 Sebastopol
Rd Santa Rosa Calif—L Vance Fisher
—A49 Employees—LI 5-6440—High
Efficiency Dichroic Mirrors, Infrared
Filters, Specialized Optical Thin
Films

AOptron Corp 335 S Salinas St Santa
Barbara Calif—G A Hotham

Orbitran Co Inc 11487 Woodside Ave
Lakeside Calif—R J Price—10 Em-
ployees — HI 3-6832 — Pulse Delay
Generators, Delay Lines, Electronic
Weighing Systems

AOregon Electronic Mfg Co 2105 S E 6th
Ave Portland 14 Ore—H K Lawson—
40 Employees—BE  6-9292—Power
Supplies

AOsbarne Electronic Sales Corp 712 S E
Hawtliorne Blvd Portland 14 Ore—
T E Murphy—BE 2-0161—Trans-
formers, Potentiometers

Owen Labs Inc 55 Beacon Pl Pasadena
Calif—R P Owen—24 Empgloyees—
RY 1-6901—Pawer Supplies, Strain
Gage Bridge Balance & Contral Units,
Transistor Test Set

P

Eng’'y Co 13035 sSaticoy St N
Hallywoad Calif—Berna:d Helfand—
40 Employees—PQ 5-0453—Therma-
couple Reference Junctions, Pres-
sure Transducers

APacific Automation Products Inc 1000
Air Way Glendale 1 Calif—E Regan

Pace

—3855 Employees—CI 6-2411—Spe-
tial Cables & Cable Assemblies
Pacific Electricord Co 3217 Exposition Pl
Los Angeles 18 Calif—Kurt Michael
—AX 3.7025 — Cable  Assemblies,

Cables. Connectors

Pacific Mercury Electronics 8345 Hayven-
hurst Ave Sepulveda Calif—Joel H
Axe—1382 Employees—EC 2-3131—
Television Receivers, Electronic Or-
gans, ICable Assemblies

APacific Missile Range Pont Mugu Calif
—CDR—R A Barracks

Pacific Relays Inc 13915 Saticoy St Van
Nuys Calif—N F Leo—32 Employees
—ST 2-2360—Relays

APacific  Scientific Ce 6280 Chalet Dr
Los Angeles 22 Calif—Andre Reichol
—300 Employees—SP 3-2020—Cable
Tension Regulators, Aircraft Instru.
ments, Furnaces for Electronics In-
dustry

APacific Semiconductors Inc 10451 W
Jefferson Blvd Culver City Calif—
Frank E 0'Brien—TE 0-4881—Ca-
pacitors, Rectifiers, Semiconductors

Patific Technical Co 2047 Sawtelle Blvd
Los Angeles 25 Calif—Louis G
Fields—-50 Employees—GR 7-0455
—Two Phase Power Supply, Delta-
Wye Isolation Box, Instrumentation

APackard  Bell Computer Corp 1905
Armacost Ave Los Angeles 25 Calif—
Max_Palevsky—90 Employees—GR 8-
4247—Computers & Components, Con-
verters, Digital Modules

APackard Bell Electronics/ Technical
Products Div 12333 W Olympic Blvd
Los Angeles 64 Calif—Hugh Vick—
1100 Employees—Digital Computers,
Missile Checkout & Launch Equip-
ment, Airborne, Aircraft & Missile
Electronic Equipment

Palmer Inc M V 4108 N W Fruit Valley
Rd Vancouver Wash—Martin Palmer
—0X 3-0590 — Telephone Switch-
boards, Radio Link Eguipment, In-
fra-Red Communication Links

APalo Alto Eng’g Co 620 Page Mill Rd
Palo Alto Calif—E H Krueger—
115 Employees—DA 6.5360—Mag-
netic Amplifiers. Chokes, Converters

Palomar Equipment Co 4254 Niagara Ave
San Diega 7 Calif—Frank P Dane—
40 Employees—AC 3-6796—Scatter
Propagation Transmitters & Receivers

Palomar Research RT 1 Box 660 Escondido
Calif—W F Collison—SH 5-1806—
Digital Computers, Absolute Velocity
& Altitude Systems, Non-Inertial
Electronic ‘‘Space-Gyra”

*Parker Seal Co 10567 Jefferson Blvd
Culver City Calif—W P Lester—250
Employees—UP 0-6821—Wave Guide
Flange Seals, Flange Seals, Fastener
Seals

Parks Lab Heary Francis 7544 23rd
Ave N E Seattle 15 Wash—Henry
F Parks—9 Employees—LA 3.4832
—Moisture Gages, Regulated, Tran-

sistorized  Power  Supply Modules.
Electrodes  Professional  Electronic
Projects

PAR Products Corp 602 Colorado Ave
Santa Maonica Calif—C R Hallowell
~—7 Employees—EX 4-4219—O0ptical
Read Heads for FElectranic Punched
Paper Tape Readecs, Vector Cardio-
graph Recording Cam-ra, Head Mount
Visual Recording Camera

Parsons Co Ralph M/Electronics Div 151

De Lacey Ave Pasadena Calif—
Edson C Lee—161 Employees—RY
1-0461—Ground & Airborne Telem-
etry Equipments, Electronic  Miss-
Distance Indicator Systems, Ground
Support Equipments

APCA Electronics Inc 16799 Schaenborn
St Sepulveda Calif—Paul Kliebert—
App 125 Employees—EM 2-0761—
Pulse  Transformers, Delay Lines,
Generators

Pearson Electronics Inc 707 Urban Lane
Palo Alto Calif—Dr Paul A Pearson
—9 Employees—DA 5-3147—High
Voltage, High Power Pulse Trans-
former, Pulse Current Transformers,
Voltage Dividers

Pee Cee Tape & Label Ca 521 W La Brea
Ave Los Angeles 36 Calif — Paula
Milter—40 Employees—WE 8-2134
—Pressure  Sensitive Name Plates—
Die Cut Masks, Pressure Sensitive
Labels & Tapes

Pedersen Electranics Carp 36674 Mt
Diablo Blvd Lafayette Calif—William
T Wilkinson—40 Employees—AT 3-
3434—Amplifiers, Analyzers, Elec-
tranic Caounters
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Peerless Electrical Products 6920 Mc-
Kinley Ave Los Angeles Calif—Er-
cell B Harrison—124 Employees—
PL 8-4175—Power, Input & Output
& Impedance Matching Transformers

Peerless Electronics Inc 5338 Alhambra
Ave Los Angeles 32 Calif—Robert
Monroe—14 Employees—CA 1-5196
—Clamps (Tube, Capacitor, Relays,

etc)

Pendar Inc 14744 Arminta St Van Nuys
Calif—R C Carter—65 Employees—
TR 3-3136—Switches & Indicator
Assemblies,  Electronic  Assemblies,
Power Resistors

Penta Labs Inc 312 N Nopal St Santa
Barbara Calif—R L Norton—104
Employees — W0 5-4581 — Electron
Tubes

APenwarden Co J G 7311 Van Nuys Blvd
Van Nuys Calif—J ‘‘Pat” Houck

APerkin Eng’g Corp 345 Kansas St El
Segundo Calif—George W Mousel—
170 Employees—OR 8-7215—Static
DC Power Supplies, AC Line Volt-
age Regulators, Inverters-Converters
(Static)

APerimuth Electronic Associates 5057 W
Washington Bivd Los Angeles 16
Calif—J J Perimuth—32 Employees

—WE  1-1041 — Electronic  Com-
ponents & Instruments, Instrumen-
tation for Guided Missile & Air
Frames

Permoflux Products Co 4101 San Fer-
nande Rd Glendale 4 Calif—L M
Hei 150 Employ CH 5-
5135 — Headsets, Speakers, Trans-

formers

APhaostron Instrument & Electronic Co
151 Pasad Ave S Pasad Calif
—H J Veitch—380 Employees—CL
5-1471—Measurement  Meters, Re-
lays, Resistors

APhote Chemical Products 1715 Berkeley

St Santa Monica Calif—Henry G
R d—175 Employ EX 5.0919
~—Electronic Chemicals, Dials, En-
graving

APhotocon Research Products 421 N Alta-
dena Dr Pasadena Calif—(Mrs) P C
Ganzell — SY  2-4131 — Amplifiers,
Gages, Indicators

Photographic Analysis Inc 13273 Ventura
Blvd N Hellywood Calif—T C Robin-
son—12 Employees—ST  3-3580—
Electro Mechanical Programmer, Data
Recording Camera, Contour Mapper

Pick Labs Sanborn Rd Saratoga Calif—
Vernon J Pick—6 Employees—UN 7-
3481—Data Display Systems, Con-
trol & Computing Systems

Pioneer Electronics Corp 2235 S Car-
melina Ave Los Angeles 64 Calif—
Zarmond Good 75 Employe
BR 2-8053-—Relays, Switches, Tubes

Plastic Factors Inc 926 Broadway Red-
wood City Calif—Norman F Frost—
9 Employees — EM 9-1764 — Wave
Guide Flanges, Protective Covers, In-
Plant Panel Protective Covers

Pomona Electronics Co Inc 1126 W Fifth
Ave Pomona Calif—Carl Wm Nusarra
~—22 Employees—NA 9.9549—Patch
Cords, Socket Savers, Surface Mounted
Breadboard Sockets

APrecision Instrument Co 1011 Commer-
cial St San Carlos Calif

Precision Teehnoloy Dept/Librascope Inc
66 S P St Livermore Calif—L W
Imm—74 Employees—HI 7-3343—
Efectronic Cameras, Converters, Elec-
tronic Measuring Instruments

Prescott Television Co 7706 Melrose Ave
Los Angeles 46 Calif—M Prescott—
12 Employees—WE 3-7193—Video
Recording Equipment, Custom Home
Television Receivers

APresin Co 2014 Broadway Santa Monica
Calif—M D Teichner

Printed Electronic Research Inc 4212-4-
16 Lankershim Blvd N Hollywood
Calif—Jay H Praer—6 Employees—
ST 7-3063—Power Amplifiers, Stero
Equipment, Electronic Simulators

Printranics Corp 3127 E! Caming Real
Pale Alto Calif—J Coffran—60 Em-
ployees—Printed Circuit Boards

A*PSP Eng’g Ca Div Induction Motors
Corp 6058 Walker Ave Maywood
Calif—C B Pearson—LU 3-4377—

Coils, Control Equipment  (Indus-
trial), Industrial Electronic Equip-
ment

Pulse Eng'g Inc 560 Robert Ave Santa
Clara Calif—Hugh B Fleming—75
Employees — CH 8-6040 — Magnetic
Amplifie;s, Delay Lines, Filters

APyroinet Co 429 S Canal St S San
Francisco Calif—Raobert L Ray

August 1959



HERE'S WHY
CALCULATING ENGINEERS

USE KIN TEL
DIGITAL VOLTMETERS

( {3
Price: $850

The Model 452 AC converter can be added to the basic
501 DC digital voltmeter to permit 4.digit measure-
ment of 0.001 to 999.9 volts AC, RMS, 30 to 10,000
cps. Accuracy is 0.2% of full scale and ranging is
manual (autt}ranging models are available).
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Price: $1475
The Model 459 differential DC preamplifier has a gain
of — 100 which extends the DC sensitivity of KIN TEL
digital voltmeters to 1 microvolt. Overall system accu-
racy when the 459 is used with a digital voltmeter is
0.15% =5 microvolts. Input resistance is greater
than 5 megohms, and input and output circuits are
completely floating and isolated from each other and
chassis greund. Common mode rejection is 180 db for
DC and 130 db for 60 cps with up to 1000 ohms input
unbalance. Input can be floated up to +250 volts.
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MODEL 501
DC DIGITAL VOLTMETER

Price: $1225

The Model 458 is a single-ended preamplifier with a

gain of — 100 which extends the sensitivity of KINTEL

digital voltmeters to 1 microvolt DC, and 10 microvolts

AC from 30 to 2000 cps. Overall system accuracy

when the 458 is used with a digital voltmeter is 0.1%

Single-Plane Readout...no superimposed +2 microvolts for DC, and 0. 2500 of full scale for AC.

outlines of “‘off” digits...readout lamps
have ten times longer life.

Automatic Polarity Indication...no
lead switching.

Ten Times Greater Resolution at decade voltage
points than other 4-digit voltmeters. A unique
extra fifth digit in the left decade indicates

“0" or ‘‘1" to provide 100% over-ranging.

Automatic Ranging...decimal point is Price: $3835
automatically positioned for maximum

? The Mode! 507A measures both DC voltages from
resolution and accuracy.

+0.0001 to +1000.0 volts and DC/DC ratios from
Remote Readout Mounting...no electronic .0001:1 to 999.9:1. Ranging is automatic and accuracy
circuitry in readout allows easy is 0.01% =1 digit both for ratios and voltage. Any
remote mounting. external reference between 1 and 100 volts may be
Floating Input...input may be floated above used for ratio measurements.

or below chassis ground...10 megohms input

o = e
impedance...input connectors on front and rear. '9 -‘ ﬁ i
Adjustable Sensitivity ...control permits e -z- ! @ ‘ h
decreasing sensitivity to allow reading of : LU o e s o
noisy signals...greatly increases - -

instrument usefulness.

Built-in Printer Drive for parallel input The Model 453M master scanner automatically or
printers ...control permits either automatic malj\ual!y scans up to 400 l-wire, 200 2-wire, or 100
operation when voltmeter reaches null, or 4-.wire inputs. Addition of a slave scanner (453S)

remote operation by external cantact closure. permits scanning up to 1000 data points.

Reliability . .. transistor drive circuits provide
“‘cushioned’ DC drive for stepping switches
for long, trouble-free operation.

Accuracy ...measures DC from +0.0001 to
+1000.0 volts...continuous, automatic

calibration against internal standard cell provides 5725 Kearny Villa Road, )
0.01% =1 digit (of reading) DC accuracy. San Diego 11, Calif. =
Price: $2995 Phone: BRowning 7-6700

Representatives in all major cities TR YT RTINS

ELECTRONIC INDUSTRIES -+ August 1959 Circle 88 on Inquiry Card 153



1959 Directory of Western Electronic Manufacturers

Radar Relay Inc 2322 Michigan Ave Santa
Monica Calif—W C Arrasmith—25
Employees—EX 4-2230—Word Warn-
ing Systems, Electrical Relays, Mer-
cury Pushbutton Switches

Radiatronics Inc 5956 Kester Ave Van
Nuys Calif—Georpe Hewitt—36 Em-
ployees—ST  2.1461—Missile, Air-
craft & Communications Antennas,
Antenna Components

A*Radie Corp of America West Coast Mis-
sile & Surface Radar Dept 11819 W
Olympic Blvd Los Angeles 64 Calif—
M E Collins—1000 Employees—GR
8-0251——Adapters, Amplifiers, Radar
Antennas

Radiophone Co Inc 600 E Evergreen Ave
Monrovia Calif—Frank E Hamilton—
App 200 Employees—EL 8-2585—
Telemetering Systems, Telemetering
Components, Ground Support Equip-
ment

Radioplane/Div Northrap Corp 8000 Wood-
ley Ave Van Nuys Calif—W D Mc-
Bride—ST 6-7020—Target & Sur-
veillance Drone Systems

ARamg-Wooldridge/ Thempson Ramo Waol-
dridge Inc 5500 W E! Segundo Blvd
P 0 Box 90215 A/P Sta Los An-
geles Calif—David T Traitel—Digi-
tal Control Computers

Ransom Research 323 W 7th St P 0 Box
269 San Pedro Calif—David H Ran-
some Jr—12 Employees—TE 2-684%
—~Computer Elements, Data Process-
ing Systems, Analog to Digital or
Digital to Analog Converters

ARantec Corp 23999 Ventura Blvd Cala-
basas Calif—Jack Wills—85 Em-
ployees—DI 7-5446—Antennas, Mul-
tiplexers, Microwave Ferrite Devices

Ratel Inc 1 El Camino Ratel Goleta Calif
—G E Archenbrenn—100 Emplayees
—W0 7-1214—Transformers, TV &
Radio, Torroidal Transistor Coils &
Transformers

*Raytheon Co Research & Development
Lab P 0 Box.636 Santa Barbara
Calif—Charles F Adams—300 Em-
nloyees — WO 7-2381 — Magnetic
Amplifiers & Servomechanisms, Port-
able Transceivers, Telerhone Pawer

Supplies
ARaytherm Corp-Rayclad Tubes Inc Oak-
side at Northside Redwood City

Calif—Rabert M Halperin—App 75

Employees — EM 9-3376 — Haak-up

Wire, Terminax Miniature Coaxial

Cable, Thermofit Tubing

Paint Corp 1907 Riverside Dr Glen-

dale 1 Calif—Ralgh P Craip—12

Employees—TH 2.4895 — Processing

Machinery, Automatic Encapsulating

Machines, Dual & Single Impregnatars

/\*Reeves Soundcraft Corp 342 N La Brea
Los Angeles 36 Calif—Bruce Mac-
Phersan

Reiter Ca F 3340 Bomnie Hill Dr Hally-
wood 28 Calif—F Reiter—3 Em-
ployees—HO  2-2913 — Prafessional
Splicer

ARemanco Inc 1630 Euclid Santa Manica
Calif—R W Ryall—35 Employees—
EX 3-7184 — Reticles, Optical Com-
parator Charts & Accessaries, Col-
limators

Remler Co 2101 Bryant St San Francisco
10 Calit—Andrew B Hart—App 100
Employees—VA  4-3435 — Intercom-
munication Equipment, Marine & Air
Microphones, Speakers & Amplifiers

AResin Formulators Inc 8956 National
Blvd Los Angeles 34 Calif—P A Van
Amburgh

Repath Pacific Div/Arnold Eng’g Co 641
E 61st St Los Angeles 1 Calif—P R
Repath—75 Emplayees—AD 3-7262
E-'Llaminations, Cans & Shields, End
e

Resdel Eng’g Corp 330 S Fair Oaks Ave
Pasadena Calif—A J Siegmeth—8&0
Employees—SY 5-5197—Ground Sup-
port Equipment, Wideband Amplifiers,
Receiver Multicouplers

Research Specialties Co 200 S Garrard
Blvd Richmand Calif—James M Felts
—60 Employees—BE 5.9110—Chro-
matography & Electrophoresis Sys-
tems, Zone Melting Apparatus, Tem-
perature  Contralled Water Bath
Shakers & Tube Heaters

ARheem Mfg Co Defense & Technical
Products Div 1711 Woodruff Ave
Downey Calif—John H Titley—2500
Employees—T0 1-9711—Accelerom-
eters, Amplifiers, Communication Sys-

Red

tems
ARheem Semiconductor Corp 327 Moffett
Bivd Mountain View Calif—) D

Hurley—App 102 Emrloyees—YQ 8-

154

8391 — silicon  Transistors,  Fast
Switching & High Current Silicon
Diodes, High Voltage Subminiature
Silicon Rectifiers

RHO Eng’gp Co 2242 Sepulveda Blvd Los
Angeles 64 Calif—Muriel E Gorden
—40 Employees—GR 7-4741—D-C
Amplifiers, Plug-in Circuits, Encapsu-
lation Service

ARiedel & Co M W 316 E Valley Bivd
Alhambra Calif—M W Riedel

Riggs Nucleonics Corp 717 N Victory
Bivd Burbank Calif—John E Markley

Jr—12  Employees—VI  9-2481—
Nuclear Radiation Area Monitoring
Detector, Single & Multi-Channel

ARimak Inc 10929 Vanowen St N Holly-
wood Calif—James H Flint—90 Em-
ployees — TR 7-5526 — Electronic
Components

ARinco Inc 7962 S E Powell Portland 6
Ore—F M Brown—24 Employees—
PR 4-3259 — Impedance  Bridpes,
Decade  Precision  Potentiometers,
Single Turn Precision Potentiometers

Robbins Aviation Inc 2350 E 38th St
Los Angeles 58 Calif—H N Mabery
—20 Employees—LU 9-5221—Me-~
terin Valves, Dehydration Equipment

ARoberts & Assoc E V 5068 W Wash-
inton Blvd Los Aneles 16 Calif—
Ernest V Roberts

/\Robertshaw-Fulton  Controls  Co/Aero-
nautical & Instrument Div Santa Ana
Freeway at Euclid Ave Anaheim
Calif—R H Heller—618 Employees—
KE 5-8151—Transistor Amplifiers,
Cable Assemblies

ARosan Inc 2901 W Coast Hwy Newport
Beach Calif—James D Magner

Rototest Labs Inc 2803 Los Flores Bivd
Lynwood Calif—J R Duncan—60 Em-
ployees—NE  6-9238—Environmental
—& Performance Testing of Elec-
tronic, Electro-Mechanical Assemblies
& Suh-Assemblies

Royce Instruments Inc 847 Fabian Way
Pale Alto Calif—Henry Fondiller—
5 Employees—DA  5-2277—Surface
Temperature Measuring Instruments

ARS Electronics Corp 435 Portage Ave
Palo Alto Calif—Albert B Worch—
36 Employees—DA 1-1130—Ampli-
fiers, Canverters, Filters

Rucker Co 4700 San Pable Ave Oakland

8 cCalif—Centrifuges

Products 1628 Venice Blvd Venice

Calif—Herman D Rue—20 Emplayees

—EX 8-2241—Test Equigment, En-

capsulated Components, Automotive

Electrical Accessories

ARush & Assaciates C B 3757 Wilshire
Bivd Los Angeles 5 Calif—Clyde B

Rue

Rush

ARutherford Electronics Co 8914 Lind-
blade St Culver City Calif—N T
Holzer—50 Employees—TE 9-7393—

Pulse Generatars & Systems, Time
Delay Generators
Ryan Aeranautical Co/Ryan Electranics

Div 5650 Kearny Mesa Rd San Diego
12 Calif—T Claude Ryan—1300 Em-
ployees—BR  7-6450—Missile Guid-
ance Systems & Contrals, Navigation
Equipment, Radar Systems

S

Saine Equipment Lab Harry T Rt 2 Box
407 E Main Ave Morgan Hill Calif—
Harry T Saine—2 Employees—M0
9-0066 — Oscillotron, Oscilloclast,
Depalatherm

ASan_Fernando Electric Mfg Co 1509
First St San Fernando Calif—Lyle R
Smith—175 Employees—EM 1-8681
—Capacitors, Potentiometers, Filters

*Santa Barbara Div/Curtiss-Wright Carp
P 0 Box 689 Santa Barbara Calif—
D E_Trumbull — 350 Employees—
W0 7-3411 — Automatic Checkout
Equipment, Missiles & Radames

Sargent-Rayment Co 4926 E 12th St Oak-
land 1 Calif—Will Rayment—35 Em-
ployees—KE 6-5277—Tuners, Pre-
Amp Amplifiers, Amplifiers

*Satellite-Kennety Inc of California P 0
Box 1711 (Rancho Laguna Seca)
Manterey Calif—Dr J T de Betten-
court—8 Employees—FR 3-2461—
Research & Development, Antennas &
Antenna Systems

Scala Radio Ce 2814 19th St San Fran-
cisca 10 Calit—Brung Zucconi—VA
6-2898—Antennas (UHF & VHF)

Scantlin Electronics Inc 2215 Colby Ave
Los Angeles 64 Calif—Edmund J
Canning—41 Employees—GR 8-8251
—Digital Computers (Special Pur-
pase)

ASchmit Eng'g Co 862 Fabian Way Palo
Alto Calif—Robert D Rhades

AScientific Eng’y Labs 1510 6th St
Berkeley 10 Calif—Gearge C M-
Farland—24 Employees—LA 6-2772
—Vacuum Pumping Systems, Altitude
Simulators & Controiled Atmosphere
Chambers, Vacuum Furnaces

A*Sealectro Corp 1557 N Western Ave
Los Angeles 27 Calif—Richard A
Strassner

Secode Corp 555 Minnesota St San Fran-
cisco 7 Calif—Robert Blodget—100
Employeess—MA 1-2643—Sipnaling &
Remote Contro! Equipment

Seeley Electronics 1060 S La Brea Ave
Los Angeles 19 Calif—Warren M
Seeley—2 Employees—WE 3-1183—
Fixed Freguency Maobile Receivers

*Sequoia Wire & Cable Co 2201 Bay Rd
Redwood City Calif—Jordan E Beyer
—177 Employees—EM 9-0331—Wire
& Cable, Communication Cables

Servomechanisms Inc 12500 Aviation Bivd
Hawthorne Calif—R J Gray—750
Employees—OR 8-7841—Central Air
Data & True Airspeed Computers,
Missile Fuel Management Systems

Schrader Co F W 11623 S Broadway Los
Angeles 61 Calif—Virgle Hernbloom
—12 Employees—PL 6-9166—Mag-
nets Electro & Permanent, Labora-
tory Magnets, Rectifiers

Shamban & Co W S 11617 W Jefferson
Bivd Culver City Calif—Matt Ken-
nedy—App 150 Employees—TE 0
6877—F abricating of Insulators, Cop-
per Laminates, Spaghetti & Sleeving

Sheltered Workshops Inc 2521 5th St
Santa Monica Calif — Joseph E
Anthony—37 Employees—EX 9-7741
—Assembly Services

AShinkyo Trading Co 1680 N Vine St
Los Angeles 17 Calif—George H
Nakaki

AShockley Transistor Corp 1117 Cali-
fornia Ave Palo Alte Calif—Frank
Newman—75 Employees—DA 6-1907
—Silicon Diodes, Transistor Diodes

AShoemaker & Associates H M 1127
Wilshire Blvd Los Angeles 17 Calif
—H M Shoemaker

Sidco Inc/Sid Ungar Co Inc 1729 W
Washington Blvd Box 312 Venice
Calif—EX 9-0228—Saldering Irans

A*Sierra Electronic Corp 3885 Bohannon
Dr Menla Park Calif—C M Valkiand
—130 Employees—DA 6-2060—Wave
Analyzers, RF Test Equipment, Oscil-
loscapes

Slideways Mfg Co 8075 Woadley Ave Van
Nuys Calif—William H Johnson—35
Employees—ST 2-3393—Chassis

Slip Ring Co of America 5456 W Wash-
ington Blvd Los Angeles 16, Calif—
C Gehrke—125 Employees—WE 1.
8156—sSlip Ring & Brush Assemblies,
Commutatars, Rotary Switches, Preci-
sion Molded Plastic Parts & Terminal
Boards

ASnitzer Co T Louis 5354 W Pico Blvd
Los Angeles 19 Calif~—Christorher D
Sloan

Saderberg Mfg Co Inc 628 S Palm Ave

Alhambra Calif—H M Gibbans—50

Employees—CU  3-3382—Aircraft &

Marine Lights, Landing Gear Control

Panels

Mfg Corp 4553 Seville Ave Las

Angeles 58 Calif—C A Swanson—

500 Employees—LU 3-1411-—Capaci~

tors, Condensers, Crystals

Soltronics Inc 14712 Raymer St Van Nuys
Calif—Hugh Mitchell—5 Emplayees
—ST 6-4528—Ultrasonic Band In-

Solar

spection  Systems, Ultrasonic Flaw
Recorders
ASouthern  Electronics Corp 150 W

Cypress Ave Burbank Calif—Geo E
Gansell—65 Employees—VI 9-3193
—Capacitors, Film

Spaulding Fibre Co Inc 1325 San Julian
St Los Angeles 15 Calif—E S Rine-
hart-—26 Employees—RI 8-7341—
Laminated  Thermosetting  Plastic,
Hard Vulcanized Fibre & Fishpaper,
Transformer Boards

\Specific Plating Co Inc 3002 Downey Rd
Los Angeles 23 Calif—D Galbert

Spectralab Instruments 608 Fig Ave Mon-
rovia Calif—Franklin R Goodman—
23  Employees—RY 1.7044—UHF
Power Amplifiers, Oscillators, Fre-
quency Multipliers

Spectra-Strip Wire & Cable Corp 10052
Larson Ave P 0 Box 415 Garden
Grove Calif—Donald D Lang—20
Employees — JE  7-4530 — Wire &
Cable Assemblies, Vinyl Adhesives &
Marking Inks, Flat & Spiral Bonded
Cables

A*Spectral Electronics Corp 1704 S Del
Mar Ave San Gabriel Calif—Rgbert
K Burtner—350 Employees—AT 7-
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9761——Precision Potentiometers, Pre-
cision  Mechanisms, Transistorized
Power Supplies

Sprague Electric Co 12870 Panama St
Los Angeles 66 Calif—40 Employees
—TE 0-7531—Capacitors, ~ Magnetic
Components, High Speed Switching
Transistors

AStandard Wire & Cable Co 3440 Over-
land Ave Los Angeles 34 Calif—I M
Harris—App 40 Employees—TE O-
4647—Insulated Wire, Cable & Cord

Stanford Research Institute Engineering
Div Menlo Park Calif—E Finley
Carter—425 Employees—DA 6-6200
—Centract Research & Development,
Electronic Components & Systems,
Mechanics

Stanley Aviation Corp 2501 Dallas St
Denver 8 Colo—R H Frost—425
Employees—EM 6-3581 — Electronic
Breadboard, Radiation Detector, Emer-
gency Escape Devices

AStaham Development Corp 1845 Pontius

Ave Los Angeles 25 Calif—C L
Vaughn
Statham  Instruments Inc 12401 W

Olympic Blvd Los Angeles 64 Calif—
T M Crandall—520 Employees—BR
2-0371—Pressure Transducers, Accel-
erometers, Strain Gage Signal Ampli-
fiers

Stephens Trusonic Inc 8538 Warner Dr
Culver City Calif—E J Petre—75
Employees—TE 0-6671 — HiFidelity
Speakers & Enclosures, Caondensor
Microphones, Wireless Micraphones

AStepper Motors Co Div Land-Air Inc
1732 W Slauson Ave Los Angeles 47
Calif—Clarence Adams

Sterling Electric Motors 5401 Telegraph
Rd Les Angeles Calif—Peter G Arng-
vick—300 Employees—RA 3-6211—
Variable Speed Drives, Slg-Speed
Gearmotors, AC Squirrel Cage Mators

Stewart Eng'g Co P 0 Box 727 Soquel
Calif—Ken Baker—GR  5-4790—
Backward Wave Oscillators, Cantrolled
Atmaosphere Furnaces, Precision Spot
Welders

AStoddart Aircraft Radio Co Inc 6644
Santa Monica Blvd Hollywood 38
Calif—J H Hanrahan—135 Em-
ployees—HO 4-9292—Radia Interfer-
ence-Field Intensity Meters, Attenua-
tars, Current Probes

AStrassner Ellard E 1865 N Western Ave
Los Angeles 27 Calif

Stromberg-Carisan Ca/Div General Dynam-
ics Corp 1895 Hancack St P 0 Box
2449 san Diego Calif—H M Taylor—
500 Employees—CY 8-8331—Analog
Computers, Digital Computers, Cathade
Ray Tubes

Sunnyvale Development Center of Sperry
Gyroscope Co 294 Commercial St
Sunnyvale Calif—E B Hammond—
200 Employees—RE 9-2344—Accel-
erameters, Analog Computers, Gyro-
scapes

Superscope Inc 8520 Tujunga Ave Sun
Valley Calif—Fred C. Luchinsky—35
Employees—TR 7-1313—Sterecorder,
Condenser & Wireless Micraphanes

ASylvania Electric Praducts Inc 6505 E
Gayhart Los Angeles 54 Calif—Don
Hughes—app 75 Employees—Cathode
Ray & Receiving Tubes, Microwave
Tubes, Semi-Conductor Products

A*Sylvania Electric Preducts Inc/Special
Tube Operations 500 Evelyn Ave
Mountain  View, Calif—David H
Simgn—742 Employees—Y0 8-6211
—Micrawave Tubes & Companents,
Counter & Trigger Tubes

*Systems Development Corp 2428 Calo-
rado Ave Santa Monica Calif—David
Green—Electronic Systems

ASystron Carp 950 Galinde St Concord
Calif—Ralph L Manildi—70 Em-
ployees — MU  2-3650 — Electranic
Counters-Timers-Converters,  Custom
Instrumentation, Data Processing &
Checkout Systems

T

Talkmaster Inc 534 Laurel St San Car-
los Calif—E D Melligan Jr—2 Em-
ployegs—LY 3-9515—Intercommuni-
cation Equipment

Tally Repister Corp 5300 14th Ave N W
Seattle 7 Wash—M R Dillinp—40
Employees—SU 4-5500—Digital X-Y
Plotter, Paper Tape Reader & Punch,
Pulse Delay Logic Switches

ATamar Electronics Inc 1805 Colorade
Ave Santa Monica Calif—J C
LaFlash

TA Mfg Corp 4607 Alger St Los Angeles
39 Calif—Jay N Thraves—130 Em-
ployees—CH 5-3748—Wire Harness
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OSCILLOGRAPHIC RECORDING

INSTRUMENTATION FROM

VERSATILE,
ECONOMICAL — 1 to 8 channels
DC to 100 cps — "' 150" Series

Over-all linearity better than 1%,
basic sensitivity from 10 uv/div.
to 0.1 volt/div., depending on pre-
amplifier. Current feedback driver
amplifier and regulated power
supply for each channel; ampli-
fiers, recorder availabte in individ-
ual portable cases. Front ends
include AC-DC, Carrier, Servo
Monitor (demodulator), DC Cou-
pling, Log-Audio, Low Level
Stabilized DC, AC Wattmeter, RMS

49 na
‘0“‘0‘3

]

400 Cycle Fre-
Frequency
Meter, and Triplexer 3-channel
electronic switch.

SIMPLIFIED 6- or 8 -CHANNEL SYSTEM — 5 volits
full - scale

Mode! 358-5480 system for computer readout,
telemetry recording, DC voltage monitoring and
similar applications requiring no preamplifica-
tion. Uses 350 system recorder providing moder-
ate sensitivity, good linearity and gain stability.

LINEAR MOTION TRANSDUCERS

... to measure displacement

""PROBE'" STYLE — complete, for 150, 350 or
850 Series Carrier Amplifiers; linearity 0.5%
stroke range = 0.050""; sensitivity 50 chart div
deflection /0.001" displacement.

LINEARSYN — differential transformer; strokes
from 40.005" to 410.000"; high sensitivities.
Six standard series, five models in each series.

... to measure velocity

LVsyn — strokes to 9”'; output sensitivities from
35to 650 mv/inch /sec. Twelve standard Models,
with regular or unbreakable cores.

Circle 89 om Inquiry Card

A N B
OoOwMP

175 Wyman Street

MINIMUM PANEL SPACE,
SIMPLER PREAMPS — B or
8 channels, DC to 150 cps — 850 " Series

Comparable performance to “350° Sys-
tem; uses same Recorder-Power Amplifier
unit; modules of up to 8 plug-in preamps
occupy 7' of panel space; total panel
space only 24%""; cabinet 60" high. Avail-
able preamps include Carrier (separaite
MOPA required), Phase Sensitive Demad-
utator, DC Coupling, Basic Chopper
(MOPA required ), with others in devetep-
ment.

BASIC 350 /850" 6- and 8- CHANNEL
RECORDER - AMPLIFIER UNIT

Integral recorder package has transistor-
ized, current feedback Power Amplifiers
and voltage regulated power supply; nine
electrically controlled pushbutton chkart
speeds, with provision for remote control;
automatic over-all and individual styus
heat control ; time -code marker; low im-
pedance, low voltage galvanometers with
enclosed construction; true velocity fead-
back damping at all times, limiting ahead
of output circuit; inkless, rectangular
coordinate recording on Permapaper
charts, easily oaded from the front,

MAXIMUM PERFORMANCE VERSATILITY — 6 or
8 channels, DC to 150 cps — " 350" Series

Linearity 0.5%; improved current feedback power amplifiers,
negligible drift ; total panel space only 38%"'; intercharge-
able plug in preamplifier types include Carrier, DC Coupling,
Phase Sensitive Demodulator, True Differential Wide Band
DC, Basic Chopper, with more to follow.

HIGH SPEED OPTICAL X-Y RECORDER —flat re-
sponse to 100 cps, writing speeds to 2500°"/ sec.

Can record such rapidly changing variables as
acceleration and vibration of mechanical ele-
ments, transistor characteristics, etc. Mirnor-
galvanometers and a light beam produce record-

ing traces on ultraviolet - sensitive 8’ x 8" direct- print paper that develops
immediately by exposure to bormal room light. Interchangeable 850" system
preamplifiers are used for each axis; new preamps and time base generztor
now in development allow a wide variety of applications.

SELF-CONTAINED "“450" UNIT AMPLIFIERS

Versatile “*350 " Series preamplifiers with
individual power supplies in portable cases;
for driving ‘scopes, optical oscillographs,
tape recorders, etc. Available in 450" cases
or four-unit modules in 19 frame for rack

mounting. One 450" case and power supply can serve any ““350" preamp.

For complete descriptive information on these and other Sanborn precison
instruments, write to the Industrial Division in Waltham or contact your local
Sanborn Sales-Engineering representative.

O RN
A NY
Industrial Division

Waltham 54, Mass.

Represented by NEELY ENTERPRISES in California, Arizona, Nevada & New Mexico



1959 Directory of Western Electronic

Manufacturers

Clamps, Instrument Cases, Line Sup-
perts or Fairleads

Tape-Athon 523 Hindry Ave Inglewood
Calif—~George M Anthony—13 Em.
ployees—O0R 8-5359—Tape

A*Tapco Group of Thompson Rame Wool-
dridge Inc P 0 Box 90215 5500 W
El Segundo Blvd Los Angeles 45
Calif—David Traite!

Taylor Fibre Co 1400 Palomares Ave
LaVerne Calif——Milton F Chapel—
85 Employees—LY 3-1341—Lami-

nated Plastics, Vulcanized Fibre,
Copper Clad Laminates for Printed
Circuits

ATDK Electronics Co Ltd 606 Seuth Hill
St Los Anpeles 14 Calif—K Suzuki

ATechnibilt Corp 905 Air Way Glendale
1 Calif—Ray Cairnes

ATechnical Devices Co 2340 Centinela
:}r'e Los Angeles Calif—Melvin K
en

Technical 0il Tool Corp 1057 N LaBrea
Ave Los Angeles 38 Calif—John P
Davis—100 Employees—OL 4-1763—
:\:celerometers, Assemblies, Attenua-
ors

ATechnical Products Instrument Div 6670
Lexington Ave Los Angeles 38 Calif
—J H Krebs

ATechnology Instrument Corp of Calif
7229 Atoll Ave N Hollywood Calif—
J M Looney Jr—85 Employees—PQ
5-8620—Accelerometers.  Potentiom-
eters, Transducers

ATektronix Inc 9450 S W Barnes Rd
Portland Ore—Howard Vollum—2400
Employees—CY 2.2611—D-C Ampli-
tfiers, Differential Amplifiers, Genera-
ors

ATelecomputing Corp 915 N Citrus Ave
Los Angeles Calif—Peter L Bealer—
HO  4-3171 — Amplifiers, Aviation
Auxiliary Electronic Equipment, Bat-
teries, Charges & Accessories

ATelemeter Magnetics Inc 2245 Pontius
Ave Los Angeles 64 Calif—Erwin
Tomash~—BR 2-0991-—Ceramics, Di-
gital Computers, Cores

Telemetering Corp of America 8345 Hay-
venhurst Ave Sepulveda Calif—Joel H
Axe—14 Employees—Telemetry Sys-
tems (FM/FM & PCM) Miniaturized
Voltage Controlled Oscillators

Telepix Corp & Film Recorders 1515 N
Western Ave Hollywood 27 Calif—
Robert P Newman—14 Employees—
HO 4-7391-—Industrial Motion Pic-
tures, Slide Films, Sound Recording
Services

Tevco Insulated Wire 108 E Prospect Ave
Burbank Calif—Peter S Wald—40
Employees — VI 9.5574 — Insulated
Wire, Special Cables, TV Parts &
Accessories

AThermador Electrical Mfg Co 715 S
Raymond Ave Alhambra Calif—M B
Sawyer Jr—60 Employees—CU  3-

8831 — Precision Magnetic Compo-
nents, Power Supplies, Special Trans-
formers

AThermocal Inc 1631 Colorade Ave Santa
Monica Calif—N J Kennedy—30
Employees — EX  3-9841 — Current
Sensitive  Switch, Heat  Sensitive

Switch, Pressure Switches

/AThomas & Betts Co Inc 645 Philips St
San Francisco 24 Calif—Donald J
Frear

AThompson Ramo Wooldridge Inc P 0
Box 90215 Airport Sta Los Angeles
45 Calif—D E Wooldridge—0S 5-
4651—Missile & Aircraft Auxiliary
Power Systems, Ground Support &
Fuel Systems, Pumps

AThorson Ca 7361 Melrose Ave Los An-
geles 46 Calif—T Macklin

Tipco Mfy Co 14734 Calvert Van Nuys
Calif—J W Gage—5 Employees—ST
6-7881 — Self Adjusting Wrench,
Safety Wire Tools

ATopatron Inc 942 E 0Ojai Ave Ojai
Calif—Lee Appleman—20 Emnployees
—MI 6-1600—Shielded Rooms. Ane-
choic Microwave Test Chambers &
Electronic Test Consoles

Touch-Plate Mfg Corp 16530 Garfield Ave
Paramount 1 Calif—K P Cronk—30
Employees—ME  3-0207-—Low Volt-
age Switch Systems, Relays, Momen-
tary Contact Switches

Trans Electronics Inc 7349 Canoga Ave
Canopa Park Calif—William J Miller
—30 Employees—DI 0-3334—Power
Supplies, Transistor & Diode Testers

ATransformer Engineers 285 N Halstead
Ave Pasadena Calif—J M Gallagher
—170 Employees — RY 1-6906—
Transformers, Chokes, Filters

Trans-Tel Corp 910 N Qrange Dr Los An-
geles 38 Calif—Ben Williams—23

156

Employees — HO 2-7304 — Audio &
Transistor Amplifiers, Baffles Speaker,
Cable Assemblies

ATriad Transformer Corp 4055 Redwood
Ave Venice Calif—L W Howard-—475
Employees—TE 0-5381 — Electronic
Transformers, Filters & Toroidal
Coils, Reactors

Tri-Dex Co P 0 Box 1207 Lindsay Calif
~—K B Howard—3 Employees—LI
2-4051-—Terminal Boards, Turret Lug
Type, Coils, Special Types, Assem-
blies (All Contract Mfg)

Tri-Ex Tower Corp 127 E Inyo St Tulare
Calif—Louis V Tistao—18 Employees
—MU 6-3411—Microwave & Com-
munications & Accessories, Telescop-
ing Crank Up Towers

Triplett Electrical Instrument Corp 202
Via Del Monte Oceanside Calif—V A
Neeper~—40 Employees—SA  2-9779
—Electrical Indicating Meters

ATri-State Supply Corp 554 Bryant St

San Francisco 7 Calif—G M Eick-
meyer
Trutone Electronics Inc 6912 Santa

Monica Bivd Los Angeles 38 Calif—
P H Tartak—22 Employees—HO 4-
8118—AM FM & FM Tuners, Pre-
Amplifiers, Amplifiers & Monaural
Loud Speaker Systems & Cabinets

T T Electronics Inc P 0 Box 180 Cul-
ver City Calif—J F Sodaro—10 Em-
ployees—TE 0-3213—Twin-T Rejec-
tion & Highpass, Lowpass & Band-
pass Filters, Active Bandgass Filters

ATung-Sol Electric Inc 8575 Washing-
ton Blvd Culver City Calif—Charles
Silver

ATur-Bo Jet Products Co Inc 424 S San
Gabrie! Calif~—Charles A Sprowl—85
Employees — CU 3-5191 — Coils for
Relays, Solencids & Chokes

ATwin Lock Inc 1024 W Hillcrest Blvd
Inglewood Calif—C Parke Masterson
—20 Employees — OR  3-0911—
Adapters, Assemblies, Circuit Break-

ers
U

Ultradyne Inc 2624 San Mateo N E P 0
Box 3308 Albuquerque N M—Edward
L Amonette—50 Employees—AM 8-
2431-—Pressure Transducers, Pressure
to Voltage Systems, Pressure to Fre-
quency Systems

Ultra-Fidelity Labs Inc 643 W 17th St
Costa Mesa Calif—A Badmaieff—16
Employees—LI  8-1381—Amplifiers,
Audio Equipment, Complete Sound
Systems

Ultra-Violet Products Inc 5114 Walnut
Grove Ave San Gabriel Calif—Thomas
S. Warren—32 Employees—CU 3-
3193 — Ultra-Violet Lamps, Black
Light Lamps, Fluorescent Materials

AUltronix Inc 111 E 20 Ave San Mateo
Calif~—David Persen—100 Employees

—FI 5-7921 — Wire Wound Re-
sistors, Networks, Trimming Poten-
tiometers

AUngar Electric Tools Inc 4101 Redwood
Ave Los Angeles 66 Calif—William
L Nehrenz—100 Employees—EX 8-
5718—Electrical Soldering Tools

United Electrodynamics Inc 200 Allendale
Rd Pasadena Calif—Frank A Fleck—
300 Employees—MU 2-1134—Tele-
metering  Systems & Components,
Stepping Switches

A*United Electronics Inc 9937 Jefferson
Blvd Culver City Calif—Ralph B
Austrian

United States Chemical Milling Corp 1700
Rosecrans Ave Manhattan Beach Calif
—R S Stevens—500 Employees—OR
8-4041 — Printed Circuit, Cables,
Cennectors

United Transformer Corp 4008 W Jeffer-
son Blvd Los Angeles 16 Calif—John
Borg-——125 Employees—RE 1-6313—
Transformers, Reactors, Filters

AbUniversal Electronics Co 1720 22nd St
Santa Monica Calif—Edward Lacey

AUniversal Match Corp Armament Div

6850 Van Nuys Blvd Van Nuys Calif

~—I A Waterstreet Jr

S Dept of Commerce Electronics Div

555 Battery St San Francisco 11

Calif—Merrill F Woodruff

S Department of Commerce Nat’l

Bureay of Standards Boulder Labs

Boulder Colo—Charles L Bragaw

S Dept of Commerce Technical Ser-

vices 555 Battery St San Francisco

11 Calif—Merrill F Woodruff

U S Electrical Motors Inc 200 E Slau-
son Ave Los Angeles 54 Calif—R E
Goodman—AD 3-3131—Electric Mo-
tors, Power Transmissions, Fractiona!
HP Aircraft Motors

AU

AU

AU

AU S Naval Ordnance Test Station China
Lake Calif—Ray A Sinnott

AU S Naval Ordnance Lab Corona Calif
—A W Card

AU S Navy Electronics Lab San Diego
52 Calif—Charles M Hatcher

U S Relay Co The Electronics Div A S R
Products Corp 717 N Coney Ave
Azusa Calif—Lyle D Bunce—197
Employees — ED  4-8206 — Relays,
Solenoids & Packaged Controls

AU S Semiconductor Products Inc 3540

W Osborn Rd Phoenix Ariz—J C
Worth—150 Employees—AP 8-5591
—Volitage Regulating Diodes, Low
Medium & High Power Zener Diodes
& Rectifiers, Dry Solid Tantalytie
Capacitors

U S Semiconductor Products Inc 3536
W Osborn Rd Phoenix Ariz—J ¢
Worth  Jr—86 Employees—AP 8-
5591—Silicon Voltage Regulator Di-
odes, Silicon Rectifiers, Silicon Zener
Diodes

A*Utica Drop Forge & Too! Div Kelsey-
Hayes Co 1348 Venice Blvd Los An-
geles 6 Calif—John Arnett

v

AVacuum Tube Products/Div Hughes Air-
craft Co 2020 Short St Oceanside
Calif—J J Sutherland—80 Employees
—SA 2.7648—Special Cathode Ray

Tubes, High Vacuum Rectifiers &
Xenon Thyratrons, Spot & Seam
Welders

AVan Groos Co 21051 Costanso St Wood-
land Hilis Calif~—J C Van Groos
Vanguard Electronics Co 3384 Motor Ave
Los Angeles 34 Calif—Simon A Gol-
bert-——20 Employees—TE 0-7344—
Coils, Chokes, Variable Inductors

AVarian Associates 611 Hansen Way Palo
Alto Calif——W M Silhavy-——2400 Em-
ployees — DA 6-4000 — Microwave
Tubes, High Vatuum Equipment, RF
Spectrometers

AVaughn Co G H 2366 E Foothill Blvd
Pasadena Calif~—George Vaughn

AVector Electronic Co 1100 Flower St
Glendale 1 Calif~——R R Scoville—CH
5-1076—Chassis, Accessories, Fuses,

Shielding

AVicon Corp Div Insul-8-Corp 1369 In-
dustrial Rd San Carles Calif—H
Johaston

Video Instruments Co Inc 3002 Pennsyl-
vania Ave Santa Monica Calif—Peter
Pohl—app 30 Employees—EX 3.
1244—Solid State DC Amplifiers &
Power Supplies, Strain Gage Control
Units (Transistorized)

AViking Industries Inc 21343 Roscoe
Bivd Canoga Park Calif—F V Cris-
well——125 Employees—DI 7-8500—
Miniature Circular Connectors, Print-
ed Circuit Connectors, Compression
& Transfer Molded Plastics

Vinsen Co E R 1401 Middle Harbor Rd
Oakland Calif—William Fleming—8
Employees—GL  1-2357-—Industrial
Automation Equipment, Photoelectric
Control Devices, Short Run Electronic
Assemblies

Voltron Products 1010 Mission St S Pasa-
dena Calif—Arnold Raines—30 Em-

ployees — RY 1-3377 — Expanded
Scale Voltmeters, Frequency Meters,
Wattmeters

Vought Co P 0 Box 1350 Beverly Hills
Calif~—A D Fraser—25 Employees
—CR 6-1131—Electrically Operated
Photographic Data Recorders, Film
Viewers & Printers, Test Panels for
Photographic Data Recording Equip-

ment
W

AWalkirt Co 141 Hazel St Inglewood
Calif—Wes L Kirchoffl—25 Employees
—OR 8-4814—Plug-in & Modular
Circuits

AWalseo Electronics Mfg Co 3225 Ex-
position Pl Los Angeles 18 Calif—
Arnold Kloman

Walton Tool & Die Co Inc 2707 Empire
Ave Burbank Calif—Walton Emmick
~—35 Employees—TH 6-5252—Sheet
Metal Fabrication & Machining of
Component Parts for Radar, Elec-
tronics & Guided Missiles

AWarren Wire Co 1601 Chestnut Alham-
bra Calif—R A Rahe

Watkins-Johnson Co 3333 Hillview Ave
Palo Alto Calif~—H Richard Johnson
—38 Employees — DA 6-8830—
Traveling - Wave Tubes, Backward-
Wave Oscillators, Helitrons

Waugh Eng’g Co 7842 Burnet Ave Van
Nuys Calif—Reuel H Smitter~—~90

ELECTRONIC INDUSTRIES -

Employees — ST 3.1055 — Turbine
Type Flowmeters, Frequency Cen-
verters, Delay Relay Timers
Waveguide Inc 1769 Placentia Costa Mesa
Calif—John J Bodley—20 Employees
—MA 8-7786—Fiberglass Antennas,
Waveguide Assemblies & Components
AWeightman & Associates 4029 Burbank
Blvd Burbank Calif—H G Weightman
AWeldmatic Div/Unitek Corp 380 N Hal-
stead Ave Pasadena Calif—Gerald E
Woods—100 Employees—SY 5.5995
—Precision Stored Energy Welders
AWesrep Corp 2022 S Sepulveda Blvd Los
Angeles 25 Calif—Dudley V Cassard
AWestern Control Equipment Co 14615
Ventura Blvd Sherman OQaks Calif—
Howard L Miller
AWestern Devices Inc 600 W Florence
Ave Inglewood Calif—W C Strum-

pell

Western Electronic Co 717 Dexter Ave
Seattle 9 Wash—H Tory—22 Em-
ployees — AT 4-0200 — Electronic
Analog Computer

AWestern  Fishing Line Co 4680 San
Fernando Rd Glendale 4 Calif-—John
Howard

AWestern  Gear Corp/Electro  Products
Div 132 W Colorado St Pasadena
Calif—R B Abott—140 Employees—
SY 6-4395—AC and DC Fractional
HP Motars, Mil Spec Fans & Blow-
ers, Aircraft Heaters

A*Western Gold & Platinum Co 525
Harbor Blvd Belmont Calif-—Walter
Hack-—85 Employees—LY 3-3121—
Hi-Temperature, Hi-Purity Alumina
Ceramics, Low Vapor Pressure Braz-
ing Alloys, Molybdenum Ribbon

Western Radiation Lab—1107 W 24th St
Los Angeles 7 Calif—G L Locher—
4 Employees — RI 7-8355 — Radio-
isotope Sources & Nucleonic Instru-
ments, Light Receivers, Medical GM
Counter Tubes

AWestline Products Div/Western Litho
Co 600 E 2nd St Los Angeles 54
Calif—Ben Birken—app 400 Em-
ployees—MA 7-2641-—Wire Markers,
Tubing & Sleeving, Special Labels &
Markers

AWestron Sales & Eng’g 7407 Melrose
Ave Los Angeles 46 Calif—Charles
R Fetty

AWhite Dental Mfg Co S S 1839 W Pico
Blvd Los Angeles 6 Calif—Paul S
Rohrig

Whittaker Gyro 16217 Lindbergh St Van
Nuys Calif—D Rammage—480 Em-
ployees — ST 3-1950 — Efectrically
Operated Gyros

AWiancko Eng’9 Co 255 N Halstead Ave
Pasadena Calif—R Major—280 Em-
ployees — EL 5-7186 — Transducers,
AM & FM Systems, Commutators

AWiggins 0il Tool Co E B 3224 E
Olympic Blvd Los Angeles 23 Calif
—Robert A Wolfe

Wirco  Electronics Inc 11680 McBean
Drive EI Monte Calif—Vincent Wirth
—11 Employees—GI 3-1433—Elec-
tronic Windings

AWright Eng’g Co 180 E California St
Pasadena Calif—Jack Mott

Wyco Metal Products 6918 Beck Ave N
Hollywood Calif—Forrest N Weiss—
50 Employees—TR 7-5579—Relay
Racks, Chassis, Cases

Wyle Laboratories 128 Maryland St EI
Segundo Calif—EImer R Easton—300
Employees — OR  8-4251 — Environ-
mental, Functional & Combined Test-
ing of Missile & Aircraft Compo-
nents & Systems

Wyle Mfy Corp 133 Center St El Segundo
Calif—J A Sneller—35 Employees—
EA  2-0659 — Environmental  Test
Chambers, Liquid Storage Vessels,
High-Force Vibration Test Systems

4

A*Zero Mfg Co 1121 Chestnut St Bur-
bank Calif~—Raymond A Harper—200
Employees—TH  6-4191—Container,
Cases & Aluminum Fabrication

Zeus Eng'g Co Inc 635 S Kenmore Ave
Los Angeles 5 Calif—H Patrusky—
app 10 Employees—DU 7-7175—
Transistor Index

AZimmerman W E 407 N Maple Dr
Beverly Hills Calif—W E Zimmer-
man

AZippertubing Co 752 S San Pedro St
Los Angeles 14 Calif—H Robert Ed-
wards—25 Employees—MA 4-6664—
Automatic Cable Making Machine &
Plastic Cable Jackets
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VARIAN

BACKWARD

Features:

¢ SMALL SIZE

* LOW VOLTAGE

® LONG LIFE

* RUGGED CONSTRUCTION

POWER OUTPUT — MILLIWATTS

80 B85 90 95 100 105 110 11.5
* FREQUENCY — kMe
TYPICAL PERFORMANCE

Varian X-band BWOQO's are now the standard of the industry for systems
requiring long life, low voltage operation, and small size. Characteristic of
Varian BWOQO's is a uniform power output and helix voltage relationship with
frequency. The metal and ceramic construction offers the most reliable tube
at the lowest cost and assures dependability in severe environments.

Varian makes a wide variety of Klystrons and Wave Tubes for use in Radar,
Communications, Test and Instrumentation, and for Severe Environmental
Service Applications. Over 100 are described and pictured in our new cata-
log. Write for your copy — address Tube Division.

VA RIAN associates

'III
w PALO ALTO 22, CALIFORNIA Representatives thruout the world

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS,
NMR & EPR SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES

ELECTRONIC INDUSTRIES <« August 1959 Circle 90 on Inquiry Card 157
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Here’s a combina-

tion that pays off every

time! Six of the country’s foremost

electronic manufacturers —and Neely
Enterprises—form an unbeatable team. What's

your game...tracking subs in the Pacific or
fission-testing in the great western desert? It doesn’t
matter...if it’s going to require electronic
instrumentation, a Neely Field Engineer can help
you. Pull the crank and set the wheels in motion,

No matter where you are in California, Arizona,
Nevada or New Mexico, Neely is only a short phone
call away. Ring us...it’s no gamble at all!

ELECTRONIC MANUFACTURERS' REPRESENTATIVES

NORTH HOLLYWOOD SAN CARLOS SACRAMENTO SAN DIEGO ALBUGUERQUE LAS CRICES PHOENIX TUCSON
OFFICE OFFICE OFFICE OFFICE OFFICE O0FFICE OFFICE OFFICE
3939 Lankershim Blvd. 501 Laurel Street 1317 Fifteenth St. 1055 Shafter St. 107 Washington St., S.E. 126 S_Water St. 641 E, Missouri Ave, 232 S. Tucson Blvd,
Phone: TRiangle 7-0721  Phone: LY 1-2626 Phone: GI 2-8961  Phone: AC 3-8106 Phone: AL 5-5586 Phone: R 6-2486  Phone: CR 4-5431  Phone: MA 3-2564
TWX: N-HOL 7133 TWX: San Carlos— TWX: SC 124 TWX: SD 6315 TWX: AQ 172 TWX: Las Crmuces TWX: PX 483 TWX: TS 5981
Beimont CAL 94 NN 5851

Circle 84 on Inquiry Card



POWER RECTIFIER

The following survey of power rectifiers covers devices rated at | a. and over. It completes the data
in "1959 Semiconductor Diode Specifications” which appeared in El's June 1959 All-Reference Issue

DI00T CASE |WORKING REVERSE MAXIMUM RATINGS CASE |WORKING REVERSE MAXIMUM RATINGS.
& YOLTAGE | | p¢ ouTPuT| FULL DI0OE & | YOLTAGE DC OUTPUTE FULL
TYRE | war | (x| L € [ @ llsurce | CuprenT [Low |BS+| T Tvee | war | ey |Ereax| lex | e [ @ |lsunce | current [ O8] T
. o o,
Econt. | v () | ¥ | °C [(amps) | fames) ;R%’T,- | cc No. Econt.| v | (ma) | ¥ | °C [(emes) (amps ) | V%T)- o) | o«
AUDIO DEVICES, INC., Rectifier Div., 620 £ Dyer Rd. Senta Ana. Cal. BRADLEY SEMICONDUCTOR CORP., 275 Welron St. New Haven |1, Conn. (continued)
IN1450 D Si 100 5 100 5 100 [ By-a03 A si 200 15 6 1.5 150
IN1451 D Si 200 5 200 5 100 | By-404 A Si 300 15 6 1.5 150
IN1452 D Si 300 5 300 5 100 | By-a05 A Si abo 15 6 1.5 150
1N1453 D Si 400 5 400 S 100 | By-406 A Si 500 15 6 3L5E) 150
IN1454  E Si 100 25 100 25 100 | By-207 A Si 600 15 6 1.5 150
IN1455 E Si 200 25 200 25 100 | py-a11 A Si 50 .005 25 15 6 1.5 150
IN1456 E Si 300 25 300 25 100 | By-a12 A Si 100 .005 25 15 6 1.5 150
IN1457 E Si 400 25 400 25 100 | BY-413 A Si 200 .005 25 15 6 1.5 150
IN1458  E Si 100 25 100 35 100 | BY-414 A Si 300 .00% 25 15 6 1.5 150
IN1459 E Si 200 25 200 35 100 | By-4l15 A Si 400  .005 25 15 6 1.5 150
IN1460 E Si 300 25 300 35 100 | BY-416 A Si 500 ,005 25 15 6 i) 150
ANl461  E Si 400 25 400 K5 100 | By-2a17 A si 600  .005 25 15 6 1.5 190
IN1462 F Si 100 50 100 50 100
IN1463 F Si 200 50 200 50 100 | COLUMBUS ELECTRONICS CORP., 1010 Saw Mill River Rd., Yonkers, N. Y.
N4 i 5
iss T ol proJ 20 Too | wase Bt 0 3 150 o L3
IN466 F Si 100 50 100 75 100 | IN248A B Si 50 S 150 20 o
IN1467 F Si 200 50 200 7 100 | 1N249 B Si 100 2 130 Y Lo
IN1468 F Si 300 50 300 75 100 | LN249A B Si 100 3 150 20 1.5
IN1469 F Si 400 50 400 75 100 | IN250 B Si 200 3 150 10 1.5
IN1470 G Si 100 100 100 100 100 | 1N250A B Si 200 5 150 20 1.5
INl47) G Si 200 100 200 100 100 | 1N6O7 A Si 50 .02 100 1.0 1.5
IN1472 G Si 300 100 300 100 100 | 1N6O7A A Si 50 .00l 100 1.0 1.5
IN1473 G Si 400 100 400 100 100 | NG0B A Si 100 .025 100 1.0 1.5
1Nl4a74 G Si 100 100 100 150 100 1IN6O8A A Si 100 .00l 100 1.0 1.5
IN1475 G Si 200 100 200 150 100 | 1N609 A Si 150,025 100 1.0 1.5
1N1476 G Si 300 100 300 150 100 | 1N609A A Si 150 .00l 100 1.0 1.5
IN1477 G Si 400 100 400 150 100 | 1N61O A Si 200 .025 100 1.0 1.5
IN1478 G Si 100 100 100 200 100 IN61OA A Si 200 001 100 1.0 1.5
IN1479 G Si 200 100 200 200 100 | 1N611 A Si 300 .025 100 1.0 1.5
1N1480 G Si 300 100 300 200 100 | IN611A A Si 300 .001 100 1.0 1.5
IN1481 G Si 400 100 400 200 100 IN612 A Si 400 ,025 100 1.0 1.5
IN612A A Si 400,001 100 1.0 1.5
1N613 A Si 500 025 100 1.0 1.5
AUTOMATIC M.ANUFACTURING DIV., General Instrument Corp., 65 Gouveneur St. Newark 4, N.J IN613A A Si 200 002 100 1.0 15
iN248  CSi 50 5 50 150 10 190 | jngl4 A S 600 .025 100 1.0 1.5
IN2agA  C Si 50 5 50 150 20 150 | ne14a A Si 600  .002 100 1.0 1.5
iN24g  C Si 100 5 100 150 10 1950 | 1n2218 A Si 500 ,003 25 1.5 1.2
IN249A C Si 100 5 100 150 20 150 | 1n2220 A Si 600 .003 % 15 12
1N250 € Si 200 5 200 150 10 150 | 1N2222 A Si 800 .003 25 1.0 1.2
IN250A  C Si 200 5 200 150 20 150 | |No222A A Si 800  .003 % 1.0 15
A7 BSi 50 50 0.5 50 130 40 3 150 [ 1Np224 A Si 1000 003 25 1.0 1.2
AMLT B Si 100 100 0.5 100 150 40 3 150 | N2224A A Si 1000 .003 o 10 12
27 B Si 200 200 0.5 200 150 40 3 150 | yno226 A Si 1200 003 % 10 12
AM37 BSL 300 300 0.5 300 150 40 3 150 | 1n2226A A Si 1200 .003 P 1.0 12
AMaT BSi 400 400 0.5 400 150 40 3 150 | In2228 A Si S0 003 % 570 1o
M7 B Si 500 500 0.5 500 150 40 3 1.25 150 | 1n2228A A Si 50 .003 s 5.0 1.2
67 B SL 600 600 0.5 600 150 40 3 1.25 150 | 1w2230 A Si 200 003 % 50 1.2
AMOS05  CSi 50 5 50 150 75 5 1.2 150 ) 1N22304 A Si 200 .003 25 5.0 1.2
AM0510 CSi S0 5 50 150 150 10 1.25 150 | n2232 A Si 300,003 25 5.0 1.2
AMO520 CSi 50 5 50 150 300 20 1.25 150 | )Np2324 A S1 300 .003 5 5.0 1.2
AM1005 C 51 100 5 100 150 75 5 1.25 150 | w2234 A Si 200 003 % 5.0 1.2
AMIO10 C Si 100 5 100 150 150 10 1.25 150 | 1N2234A A Si 400 ,003 P 5.0 1.2
AM1020 CSi 100 5 100 150 300 20 1.25 150 | 1n2236 A Si 500 003 % 5.0 12
AMI505 C S 150 5 150 150 75 S 1.25 150 | 122364 A Si 500  .003 25 5.0 1.2
AM1510 CS1 150 5 150 150 150 10 1.25 150 | yno238 A Si w00 003 5 500 15
AM1520 C Si 150 5 150 150 200 20 1.25 150 | no238A A Si €00 003 s o G
AM2005 C Si 200 5 200 150 75 5 1.25 150 | 1no240 A Si 800 003 = 0 e
AM2010 C Si 200 5 200 150 150 10 1.25 150 | x59408 A SL 800 003 o e e
AM2020 C Si 200 5 200 150 300 20 1.25 150 | 1N9242 A Si 1000 003 o 50 15
AM2505 C Si 250 5 250 150 75 5 1.25 150 | yx2428 A Si 1000 003 o 50 1z
AM2510 C 51 250 5 250 150 150 10 1.25 150 | N22a4 A Si 1200 003 o e 1
AM2520 C 51 250 5 250 150 300 20 1.25 150 | noo4dh A Si 1200 003 5 e 15
AM3005 C S 300 5 300 150 75 5 1.25 150 | 1no%a6 A Si 0 005 2 o 12
AM3010 C Si 300 5 300 150 150 10 1.25 150 | |n9246A A Si 30 003 5 10 1.2
AM3020 C Si 300 5 300 150 300 20 1.25 150 | 1yooa8 A Si 100 005 o= 10 e
AM3S05 C Si 350 5 350 150 75 5 1.25 150 | |No248A A 5% 100 003 = 10 12
AM3510 CSi 350 5 350 150 150 10 1.25 150 | 1x3950 A Si 200 005 o 10 1’2
AM3520 € Si 350 5 350 150 300 20 1.25 150 | 1N22504 A Si 200,003 25 10 1.2
AM4005 C 51 400 5 400 150 75 5 1,25 150 [ 1no252 A Si 00 005 > 10 13
AM4010 C Si 400 S 400 150 150 10 1,25 150 | 1N2252a A Si 300 .003 25 10 1.2
AM4020 C Si 400 5 400 150 300 20 1.25 150 | 1N2254 A Si 400,005 25 10 1.2
AGO512 B Si S0 1.0 50 150 150 12 1.5 150 | 1N2254A A Si 400 .003 25 10 1.2
AGl012 B Si 100 1.0 100 150 150 12 1.5 150 | 1N2256 A Si 500 .005 2% 10 1.2
AG1512 B Si 150 1.0 150 150 150 12 1.5 150 | 1N2256A A Si 500 .003 25 10 1.2
AG2012 B Si 200 1.0 200 130 150 12 1.5 150 | 1nN2258 A Si 600 005 25 10 4
AG2512 B Si 250 1.0 250 150 150 12 1.5 150 | 1N2258A A Si 600 ,003 25 10 W2
1N2260 A Si 800 .010 25 10 1.2
AG3012 B Si 300 1,0 300 150 150 12 1.5 150 | 1N2260A A Si 800 .005 25 10 1.2
AG3512 B Si 350 1.0 350 150 150 12 1.5 150 | 1N2262 A Si 1000 .010 25 10 1.2
AG4012 B Si 400 1.0 400 150 150 12 1.5 150 | IN2262A A Si 1000 005 2% 10 1.2
AGS012 B Si 500 1.0 500 150 150 12 1.9 150 | 1N2264 A Si 1200 .010 25 10 1.2
AG6012 8 S1 600 1.0 600 150 150 12 1.5 150 | No264A A Si 1200 .005 P 10 1.2
ADOSH1Al Z Si 35 1.5 150 | 1n2266 A Si 50 L001 2% 1.0 1.2
ADIOHIAL Z 51 70 1.5 150 ) 1n2268 A Si 500  .003 25 1.0 1.2
AD20H1AL Z 51 140 13 150 | 1n2270 A Si 600  .003 25 1,0 1.2
AD3OH1AL Z S1 210 1.5 150 | 1N2272 B Si 50 1 150 6 1.2
AD4OH1AL Z Si 280 1.5 150 | 1n2273 B Si 100 1 150 6 1.2
ADSOH1AL Z S1 350 15 150 | 1np274 B Si 200 1 150 6 1.2
AD6OHIAL 2 51 420 1.5 150 | 1n2275 B Si 300 1 150 6 1.2
IN2276 B Si 400 1 150 6 1.2
BRADLEY SEMICONDUCTOR CORP., 275 Welton St., New Hoven [1, Conn. IN2277 B Si 500 1 150 6 1.2
BYS01 si 60 5 50 130 60 12 1.5 150 | 1N2278 B Si 600 1 150 6 1.2
BY502 si 120 5 100 150 60 12 1.5 150 | 1N2279 B Si 800 1 150 6 1.2
BYS503 si 240 5 200 150 60 12 1.5 150 | 1N2280 B Si 1000 1 150 6 1.2
BY504 si 360 5 300 150 60 12 1.5 150 | 1N2281 B Si 1200 1 150 6 1.2
BY505 si 475 5 400 150 60 12 1.5 150 | 1nN2282 B Si 300 5 150 20 1.2
BYS06 Si 600 5 500 150 60 12 1.5 150 | 1N2283 B Si 400 5 150 20 1.2
BYS07 si 720 5 600 150 60 12 1.5 150 | 1n2284 B Si 500 5 150 20 1.2
BY511 si 60 05 50 25 60 12 1.5 150 | 1nN2285 B Si 600 5 150 20 1.2
BYS12 si 120 .05 100 25 60 12 1.5 150 | 1N2286 B Si 800 5 150 20 1.2
BY513 si 240 L05 200 25 60 12 1.5 150 | 1nN2287 B Si 1000 5 150 20 1,2
BY514 si 360 L05 300 25 60 12 1.5 150 | 1N2288 B Si 1200 5 150 20 1.2
3Y515 si 375 .05 400 25 60 12 1.5 150 | 1N2362 A Si 1400 1 25 1.0 2.0
BY-401 A Si 50 15 6 1.5 150 | 1n2362a A Si 1400 1 25 5.0 2.0
BY-402 A Si 100 15 6 1.5 150 | 1n23628 A Si 1400 1 25 10 2.0
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ZENER LOW  ZENER ZENER ZENER ZENER ZENER ZENER ZENER ZENER ZENER

ZENER
VOLTAGE  MICRO- ~ “DOUBLE  "SINGLE  “DOUBLE REFERENCE REFERENCE REFERENCE  VOLTAGE  VOLTAGE VOLTAGE
DIODES  MINIATURE ANODE”  ANODE” ANODE”. DIODES & ~ MICRO- STRINGS ~ REGULATORS REGULATORS REGULATORS
° 200mW  GLASS LOW  LOW MEDIUM - MEDIUM  ELEMENTS MINIATURE _* Operating 10 WAT 1 WATY 1/4 WATT

(¥4 Voitage 3 3 Zener Voltage: = Zener Voltage e Zener Voltage b V.
e???l’nge: % VOLTAGE VOLTAGE VOLTAGE VOLTAGE Zengﬁe\,’:,‘,g‘ge. DIODES 6.2V thry Range: 5.6V to  Range: 5.6V tgo }aﬁgifs."é‘f%‘:
2.0V —8.0v DIODES DIODES * 150mwW: DIODES INa20 ¢ e Operating 49.6V +5%

: : ; 200V +10% 200V £10%  200v &1
© 250mw «200mw  *ZenerVoltage  15omw +s.%2v Z_ene‘; Voltas%’e: *Dyn. Tmp.: < Dyn. Imp.: o Dyn. Imp.s < Dyn Img?f,
« Zener Voltage s Zener Voltage 5{:‘,35‘}91‘45 + Zener Voltage 1430, IN430A, f'gynt"'%p.. 20 ohms to Lonm to 1.20hmsto 3.5 ohms to
20V S50y Vv 7oV ojsy NGB INISSS, " gonmst  {Br s Overthe  (owrtpe  a0omms
' . ‘ : 3,11111513-%% entire fine) entire line) entire line)

o Dyn. Imp.:
IN429:20 ohms
Others: 15 ohms

b Case Type ™ (] M M M M1, M3, P1 G1  E1AE20,E3A,EdA SIE MIA 61
26 6 8 S5

GENERAL PURPOSE HB GENERAL PURPOSE GLASS GENERAL GLASS FAST RECOVERY
SILICON DIODES SILICON DIODES PURPOSE DIODES SILICON DIODES
* 150mwW * 150mW * 200mW * 200mwW
* PIV Range: * PIV Range: * P1V Range: * PIV Range:
6.8V thru 470V 6.8V thru 270v 25V to 175v ] 25V to 175v
Case Type M1 M1 Gl Gl
SILICON DIFFUSED JUNCTION SILICON DIFFUSED JUNCTION SILICON DIFFUSED JUNCTION
MEDIUM POWER RECTIFIERS MEDIUM POWER RECTIFIERS MEDIUM POWER RECTIFIERS
® P1V Range: * PIV Range: * PiV Range:
50V to 1000V : 50V t0 500 V- 85V to 570V
Case Type MIA M2 SIE

8

PHOTO-VOLTAIC -
READOUT CELLS
* Number of readout positions:
from 4 to 10
» Spectral Response: Range:
4000 to 11,500 angstroms;
Peak: B500 angstroms

SILICON SOLAR CELLS
* Typical Power Output Range:
.072mW to 34.0mW (at 10,000
ft. candles—sunlithK)
* Spectral Response: Range:
4000 to 11,500 angstroms;
Peak: 8500 angstroms

IF YOU NEED A JOB IN ELECTRONICS DONE Western Regional Office

426 West College St., Los Angeles 12, Calif.
QUICKER AND BETTER, CONTACT MAdison 6-8063, TWX: IA 188 1

Middle West Reg’l. & Export Office
Design Parameter Data 930 Pitner Avenue, Evanston, llinois
Available On All Above UNiversity 9-9850, TWX: Evanston, lll. 398
= CORPORATION .
ftems Upon Request. Eastern Regional Office
® SEMICONDUCTOR DIVISION 710 Mattison Avenue, Asbury Park, N. J.

930 PITNER AVENUE o EVANSTON, ILLINOIS PRospect 4-7877, TWX: APK 634



. WER RECTIFIE

A ATINGS R i
o o vg{“:g REVERSE MDCXI;::UT R;UILI [ o1o0e | cAse WORKING REVERSE MAcxmuu RATINGS
3 ) VOLTAGE DC OUTPUT| FULL
T:;E V:T .y |TPR | Dlsuese | TCURRENT | Lok l;vlls) : Tor |t | o) Ereax | hax | @ e sunce | cuppent | Low | OIS.
. v |°C amps YOLT. °c : o Y a YOLT. g
Econt.| v | (ma) (amps) | (amps) e : Econt.| v | (ma) | ¥ [°C |(ames)| (es) m%v )} °c
COLUMBUS ELECTRONICS CORP., 1010 Saw Mill River Rd., Yonkers. N. Y. (continued) GENERAL ELECTRIC CO., Semiconductor Dept. Syracuse, N. Y. (continued)
1N2364 A Si 1500 1 25 1.0 2.0 4JA3511
IN2364A A Si 1500 1 25 5.0 2.0 AHIADI Ls1 70 100 27 175
IN2364B A Si 1500 1 25 10 2.0 4JA3511
IN2366 A Si 1600 1 25 1.0 2.0 BHIADl L Si 140 200 10 175
IN2366A A Si 1600 1 25 5.0 2.0 4JA3511 .
IN2366B A Si 1600 1 2 10 2.0 B L 140 200 = i
IN2368 A Si 1800 1 25 1.0 2,0 A st 140 200 27 175
IN2368A A Si 1800 1 2 5.0 2.0 2JAI1L
IN2368B A Si 1800 1 25 10 2.0 CHIABI™ L st 210 300 10 175
IN2370 A Si 2000 1 25 1.0 2.0 4JA3511 )
IN2370A A Si 2000 1 25 5.0 2.0 C;‘iggfl Lsi 210 300 18 175
IN2370B A Si 2000 1 2 10 2.0 4 .
CEC310 B Si 300 5 150 10 1.2 proee LSt 20 300 - e
CECAl0 B Si 400 5 150 10 1.2 . .
CEC510 B Si 500 5 150 10 1.2 i’}ﬁg‘gil SER e = = e
CEC610 B Si 600 S 150 10 1.2 BH2AD2 L Si 280 200 18 179
CEC810 B Si 800 5 150 10 1.2 47A3511
CEC1010 B Si 1000 5 150 10 1.2 BH2AD2 L Si 280 200 27 175
CEC1210 B Si 1200 5 150 10 1.2 4JA3511
CH2AD) L S1 420 300 10 175
- 4JA3511
FANSTEEL METALLURGICAL CORP., North Chicago. lllinois CH2AD2 L Si 420 300 18 179
1N2294 si %0 50 1 25 160 228 165 | 43a%11
1N2295 Si 100 100 1 25 160 22A 125 CH2AD3 L Si 420 300 27 17%
12296 si 150 150 1 2% 160 224 165 | 4JA3511 )
1N2297 si 200 200 1 2 160 224 165 CHiADfl Lsi 630 300 10 175
1N2298 Si 250 250 1 25 160 224 165 | &Il o a0 100 18 175
1N2299 si 300 300 1 % 160 228 165 | e
1N2300 si 350 350 1 25 160 224 15 | Hao1 Lsi 630 o o o
1N2301 si 400 400 1 25 160 228 165 | eo11 : ’
1N2302 si 50 50 1 2% 160 228 15 | HIR w1 3 50 53 100
1N2303 si 100 100 1 25 160 224 165 | asme011
1N2304 si 150 150 1 25 160 224 165 | AHIAALS M Si 70 100 53 100
1N2305 si 200 200 1 2% 160 224 165 | 4JA6011 )
1N2306 Si 250 250 1 25 160 224 165 fﬁggh MSi o 140 200 53 100
1N2307 st 300 300 1 25 160 224 165
112308 si 350 350 1 2% 160 224 165 ?}}\2311 MSsio 210 300 53 100
1N2309 si 400 400 1 2% 160 224 165 | 8301 w1 20 PoC 53 100
1N2310 si 50 50 1 25 300 s 165 | a1pe211
IN2311 s 100 100 1 2% 300 3 165 | FAIAAL M S 35 50 al 100
1N2312 si 150 150 1 2% 300 35 165 | a7a6211
1N2313 si 200 200 1 25 300 35 165 | AHIAAL M Si 70 100 a1 100
1N2314 S 250 250 1 25 300 kS 165 | 4ne211 )
IN2315 si 300 300 1 25 300 35 125 fﬁg‘;}l M Si 140 200 41 100
IN2316 si 350 350 1 25 300 35 165 .
IN2317  Si 400 400 1 25 300 35 165 | SilAAL MsL 210 £ & ise
1N2318 si 50 50 1 25 300 35 165 | §RSAY wsi 280 200 al 100
1N2319 si 100 100 1 25 300 s 165 Current Ratings for Resistive or Inductive Loads.
1N2320 si 150 150 1 25 300 s 165
o] 8o 200 ! > X » 162 | HOFFMAN ELECTRONICS CORP., Semiconductor Div., 930 Fimar Ave. Evanston. licos
1N2323 si 300 300 1 2% 300 35 165 | INS36 CSi 50 0.4 15 750 0.5
1N2324 si 350 350 1 25 300 35 165 | INS37  CSi 100 0.4 15 750 0.5
1N2325 S 400 . 400 1 2% 300 35 165 | 1Ns38  Csi 200 0.3 15 750 0.5
6A si 400 2 165 | 1N339  CSi 300 0.3 15 750 0.5
IN540  C Si, 400 0.3 15 750 0.5
GENERAL ELECTRIC CO., Semiconductor Dept.. Syracuse, N. Y. INI09S  C Si 600 0.3 600 15 750
IN151
AHIACL I G 70 100 1.2 55 | INTERNATIONAL RECTIFIER CORP., 1521 East Grand Ave . El Sequndo. Calif
MR& 16 40 200 1.0 55 | 1N16BO CSi 150 40 150 175 500 s 0.5 190
1N153 IN1681  C Si 250 40 250 175 500 s 0.5 190
CHIACI 16 210 300 .75 55 | 1Nle82 Csi 300 40 300 175 500 35 0.5 190
1N158 e 55 | 1683 Csi 330 40 330 175 500 35 0.5 190
BH2ACL J G 280 200 0 IN1684 C Si 400 40 400 175 500 35 0.5 190
W01 K Si 50 50 15 150 300 17,5 0.63 200 | INIGES G 51 490 HON - ORI 3 0.5 190
IN302 ESi 100 100 5 150 300 17.5 0,63 200 | IN1686  C S1 500 KON -CORNLISI 00 3 0.3 190
IN1304  H Si 200 200 5 150 300 17.5 0,63 200 | 1N1692 P Si 100 0.5 100 100 20 250 0.6 115
IN1306 K Si 300 300 5 150 300 17,5 0.63 200 | IN1693 P Si 200 0.5 200 100 20 250 0.6 115
278211 INl694 P Si 300 0.5 300 100 20 250 0.6 115
e R @ - - e 55 | IN1E9S P Si 400 0.5 400 100 20 250 0.6 115
Ao IN1687 CSi 600 40 600 175 500 s 0.5 190
Detl 16 280 200 . ss | WN1701 Lsi 50 0.4 50 100 8 150 0.9 175
AiTein INI702 L Si 100 0.4 100 100 8 150 0.9 175
Gi2ACT 1 G 420 100 75 55 | 1N1703 Lst 200 0.3 200 100 8 150 0.9 175
278211 IN1704 L Si 300 0.3 300 100 8 150 0.9 175
DH2AC1  J G 565 400 .4 55| 181705 L si 400 0.3 400 100 8 150 0.9 175
aJA211 INI706 L Si 500 0.3 500 100 8 150 0.9 175
CH3ACI K G 635 300 .75 55| IN1707 Lsi 50 0.4 50 150 10 175 0,85 175
4Ja411 ) INI708 L Si 100 0.4 100 150 10 175 0.85 173
ﬁ}\ﬁi 158i 35 50 1.3 150 | w1709 L S 200 0.3 200 150 10 175 0.85 175
) INI710 L Si 300 0.3 300 150 10 175 0.85 175
e n | Bt EE I mokm koo W
: 5 25 0.85 175
BUbL 1sio0 200 1.3 1O Ni7as 1St 1500 0% 1500 25 6 380 15 170
HAbl 1si 210 100 1.5 150 IN1746 1 Si 1500 .025 1500 25 6 140 7.5 170
ashall INI747 1 Si 1800 .025 1800 25 6 360 18 170
DH1AD1 1 Si 280 400 1.5 150 1IN1748 I Si 1800 L0255 1800 25 6 420 9 170
AtTors IN1749 1 Si 2400 .025 2400 25 6 320 24 170
EAIADY I Si 350 500 1.5 150 | 1N1750 1 Si 2400 .025 2400 25 6 380 12 170
478411 INI751 1 Si 3600 .025 3600 25 6 370 27 170
'ﬁiggil 1si 600 1.5 150 [ 1N1752 151 3600 L025 3600 25 6 360 18 170
IN1753 1 Si 4800 .025 4800 25 6 330 36 170
ﬁkggix 16 70 100 S S5 1N1734 1 si 4800 .025 4800 25 6 320 24 170
BHIACY. 1G 140 200 5 175 | INI735 1 S1 6000 <025 6000 25 6 290 45 170
Aot IN1756 1 Si 6000 025 6000 25 6 360 30 170
GiAcl. 16 210 100 2.25 175 INL757 1S 7200 .025 7200 25 6 293 54 170
ATALL IN1758 I 51 7200 .025 7200 25 6 330 36 170
FHIADI L Si 35 50 10 175 | 1N1759 1 Si 8000 025 8000 25 6 250 60 170
4JA3511 i INI760 1 Si 12000 .025 12000 25 6 250 60 170
5?13?3 L st 35 50 18 175 i:ﬂfz; % gi 12880 025 14000 25 6 300 52 170
, ) 7 i 16000 025 16000 25 6 250 60 170
53,1\;2?1 Lsi 35 50 27 175 ] 1N2116 N Si 400 0.7 400 100 15 500 1.3 100
. IN212BA 0 Si 50 10 50 175 160 2 0.5 200
el ECICE L 1) 21294 051 100 10 100 175 160 2 0.5 200
AHIAD2 L Si 70 100 18 175 | IN2130A O S1 150 10 150 175 160 2 0.5 200

<«— Circle 91 on Inquiry Card 161




- POWER RECTIFIERS

-
pione | case [woring REVERSE »;:x;;uNMT :J_I"Gs . D100E | case [MORKING REVERSE M;x;uuu RATINGS
VOLTAGE VOLTAGE D¢ OUTPUT] FU
T::E y&n G Epeax | haax @ | @ [lsunce | GURRENT | LOO D(IWS). Ic T:;E ,,:T (MAX.% Epean| huax e [ e il .ce CURRENT Lo\ul; DIS. T
. 0 vaT, s o .
Econt, | ¥ (ma) v. C [ (amps) | (ames) Dﬁm@ Econt.| V¥ (ma) U € f(amps) | (ams) ;R%l ® .
INTERNATIONAL RECTIFIER CORP., 1521 Eost Grand Ave., Ef Sequndo, Calf. (cont inued) NORTH AMERICAN ELECTRONICS, INC.. 212 Broad Street, Lyon. Mass (continued)
IN2131A 0 Si 200 10 200 175 160 2 0.5 200 | wA2020 Dsi 200 200 5 150 20 L2
IN21324 0 51 250 10 250 175 160 2 0.5 200 [ NA2505 DSi 250 250 5 150 5 L2
IN21334 0 Si 300 10 300 175 160 2 0.5 200 | NA2510 DSi 250 250 5 150 10 1.2
IN2134A 0 51 350 10 350 175 160 2 0.5 200 | NA2520 D Si 250 250 5 150 20 L2
IN2135A 0 Si 400 10 400 175 160 2 0.5 200 | NA300S DS 300 300 5 150 5 L2
IN2136A 0 51 450 10 450 175 160 2 0.5 200 | NA3010 D Si 300 300 5 150 10 125
IN2137A O Si 500 10 500 175 160 2 0.5 200 | NA3020 DSi 300 300 5 150 20 1.2
1N2138A 0 S1 600 10 600 175 160 2 0.5 200 | NA305 DSL 350 350 5 150 5 1.
IN2139 T Si 20000 .025 20000 25 6 .045 60 170 | NAS1I0 D Si 350 350 5 150 10 1.2
. NAZ520 D Si 350 350 5 150 20 1.2
4505  Qsi 50 40 50 175 500 150 0.6 200 | NAGOOS D S1 400 400 5 150 5 L2
45010 QSi 100 40 100 175 500 150 0.6 200 | NAGOLO D Si 400 400 5 150 10 1.2
45015 QSi 150 40 150 175 500 150 0.6 200 | NA4O20 D Si 400 400 5 150 20 1.2
45020 QSi 200 40 200 175 500 150 0.6 200 | N5 BSi 50 50 1.0 100 10 1.5 0.5
45125  QS1 250 40 250 175 500 150 0.6 200 | NLIO  BSL 100 100 1.0 100 20 1.5 0.5
45030 QS 300 40 300 175 500 150 0.6 200 | NLI5  BSL 150 150 1.0 100 10 1,5 0.5
45135 Qsi 3% 40 350 175 500 150 0.6 200 | NL20  BSi 200 200 1,0 100 20 lL.5e 0.5
43140 QSi 400 40 400 175 500 150 0.6 200 j NL25  BSi 250 250 1.0 100 10 1.5 0.5
45145 QSL 450 40 450 175 500 150 0.6 200 [ NL30  BSi 300 300 1.0 100 20 1.5¢ 0.5a
45050  QSi 500 40 500 175 500 150 0.6 200 | NL4O B Si 400 400 1.0 100 10 1.5¢ 0,5
45060 QS 600 40 600 175 500 150 0.6 200 | M3  BSi 500 500 1.0 100 20 158 0.53
4570 st 700 40 700 175 500 150 0.6 200 | NSIHO  zSi 17.5 0.5 12
45080  QSi 800 40 800 175 500 150 0.6 200 | AlAL
45M5  QSi 50 40 50 175 500 150 0.6 200 | MS1H3  zsi 105 0.5 125
45K10 QS 100 40 100 175 500 150 0.6 200 | AlAL
4sM15 Qs 150 40 150 175 500 150 0.6 200 | Nswme  zsi 210 0.5 125
45M20  QSi 200 40 200 175 500 150 0.6 200 | AlAL
asM25 g Si 250 40 250 175 500 150 0.6 200
45M30  QSi 300 40 300 175 500 150 0.6 200 | RAYTHEON €O., 55 Chapel St.. Newlon 58, Mass.
45M35  QSi 350 40 350 175 500 150 0.6 20 | jows ces es D o & g ng 0
45M40  QSI 400 40 400 175 500 150 0.6 200 . =
ErE BE ol oR o o %0 | 24 csio135 0 190 100 190 1.5 04 13 150
: IN255 € Si 270 380 150 380 LS 0.4 1.5 150
45M50  QSi 500 40 500 175 500 150 0.6 200
i IN56  CSI 400 570 250 570 1 0.2 2 150
43ME0  QSi 600 40 600 175 500 150 0.6 200 5y o e
asM70 QSi 700 40 700 175 500 150 0.6 200 | INS47 B S e . ’ :
45M80  QSi 800 40 800 175 500 150 0.6 200
45p5 R Si 50 40 50 175 500 150 0.6 200 RECTICO, INC., 963 Frelinghuyden Ave., Newark 12, N. J.
45P10 R Si 100 40 100 175 500 150 0.6 200 | 4 Se 26 36,7 10 015 L3 75
45P15  RSI 150 40 150 175 500 150 0.6 200 | px Se 26 36,7 156 0,22 L3 75
45P20  RSL 200 40 200 175 500 150 0.6 200 | B Se 26 36,7 22,5 037 1.3 75
45P25  RS1 250 40 250 175 500 150 0.6 200 | gp Se 26 36.7 30,6 050 1.3 75
45730 RSL 300 40 300 175 500 150 0.6 200 | B Se 33 46,6 24 075 1.3 75
45p35  RSi 350 40 350 175 500 150 0.6 200 | Se 33 a6.6 36 13 1.3 75
45P40 R S1 400 40 400 173 500 150 O 200 c Se a3 46,6 54 1,53 1,3 75
45P45 R SI 450 40 450 175 500 150 0.6 200 | ¢ Se 33 466 12 212 1.3 75
45P50 R Si 500 40 500 175 500 150 0.6 200 | p Se 3 9 2,82 1.3 7%
43P0 R SL 600 40 600 175 500 150 0.6 200 | g se 36 144 423 1.3 75
45P70 R Si 700 40 700 175 500 150 0.6 200 “F Se 36 180 5,10 1.3 7%
45p80 R Si 800 40 80O 175 500 150 0.6 200 H Se 36 216 6,00 1.3 75
7005 SSi 50 40 50 175 80 25 0.5 200 | 3 Se 40 252 750 1.3 7
70U10 S Si 100 40 100 175 850 225 0,55 200 G Se 40 288 7.90 1.3 75
70015 S Si 150 40 150 175 850 225  0.55 200 | 1x Se 40 360 9.80 °© 1.3 7
T0U20 S S5i 200 40 200 175 850 225 0,55 200 L Se 40 431,5 11,80 1.3 75
70025 S S 250 40 250 175 850 225 0.5 200
70030 S Si 300 40 300 175 850 25 0,55 200 ior Di e e &
20035 S si 350 40 310 175 850 295 0.55 200 SARKES TARZIAN, INC., Rectifier Div., 415 No. College Ave Bloomington, lnd.
70040 S Si 400 40 400 175 850 225  0.55 200 | IN1052 DS 35 50 30 1.5
70045 S Si 450 40 450 175 850 25 0,55 200 ['IN1053 Dsi 70 100 30 1.5
70050 S Si 500 40 500 175 850 225  0.55 200 | INI0s4 DSi 105 150 30 L5
SD94A Si 400 0,4 400 100 15 500 1,05 175 | 1N1055 DSi 140 200 30 1.5
IN1095 G Si 500 0,3 500 150 15 250 0.5 175 | INIOS6 D Si 210 300 30 1.5
1N109% G SI 600 0.3 600 150 15 250 0.5 175 | INI057 DS 280 400 30 15
. INIOS8  ESi 35 50 40 5
MOTOROLA, INC., Semiconductor Products Div., 5005 E. McDowell Rd.. Phoeni, Ariz. INI0S9 ESi 70 100 40 5
INI563A B'Si 100 100 150 100 70 15 SR [[§N T OCORNEE I L OO 50 i 2
INIS64A B Si 200 200 150 200 70 L5 175 Q[N OO RS TR SO 200 0 2
1N1965A BSi 300 300 150 500 70 L5 175Q[[FLNIOGZuu CYS TR 21 OR300 0 e
INIS66A B Si 400 400 150 400 70 L5 7SRNG e SR O 00 - °
INLIIS  DSi 100 100 300 100 30 15 0.5 )| | Al R = e o
INILI6 DSi 200 200 300 200 30 15 0.65 175 Q| 105> 4= TR O 100 - g
INILl7 D Si 300 300 300 200 30 L5 0,65 175 | INL066 ¥ S 105 150 “0 2
INL1IB DSi 400 400 300 400 30 L5 0.5 SR | IO g S O 200 - °
INI119 DSL 500 500 300 500 30 15 0.65 175 | Mo Yor 29 20 Pt 2
INLI20 DSi 600 600 300 600 30 15 0.5 175 | o 3 & % phs 2
NORTH AMERICAN ELECTRONICS, INC.. 212 Broad Stecel. Lyra, Moss. Iic BRI B S P 2
1N248 D si 50 5 50 150 10 INIOT3  Z 81 140 200 40 5
1N248A D Si 50 5 50 150 20 INIO74  ZSi 210 300 40 5
1N249 D S1 100 5 100 150 10 INIO75  ZSi 280 400 40 5
1N249A D 5% 100 5 100 150 20 INI076  ESi 35 50 50 150
1N250 D si 200 5 200 150 10 INO77  FSi 70 100 50 150
IN250A D Si 200 5 200 150 20 IN1078  FSi 105 150 50 150
NA7 ASL 50 50 0.5 150 3 1.5 INI079  FSi 140 200 50 150
NAL7Z  ASE 100 100 0.5 150 3 1.5 INIGBO FSi 210 300 50 150
NA27  ASE 200 200 0.5 150 3 1.5 INlOBS YY Si 70 100 100 1.5
NA37  AST 300 300 0.5 150 3 1.5 INIOB6 YY Si 140 200 100 1.5
NA4T  AST 400 400 0.5 150 3 L5 1N1087 YY Si 210 300 100 1.5
NAS?T  ASL 500 500 0.5 150 3 1.3 INI0BS YY Si 280 400 100 1.5
NAGT  ASL 600 600 0.5 150 3 1.5 INIOB9 HSi 70 100 60 5
NAO305 D Si 30 30 5 150 5 1.2 INIO9O HSi 140 200 60 5
NAOAIO DSt 30 30 5 150 10 1.2 INIO9L HSi 210 300 60 5
NAO320 D Si 30 30 5 150 20 1,25 IN1092 HSi 280 400 60 5
NAOS05 D Si 50 50 5 150 5 1.2 INST S si 35 50 200 20
NAOS10 D Si 50 50 5 150 10 1.25 INS8 $Si 70 100 200 20
NAOS20 D Si 50 50 5 150 20 1.2 INLIS9 S Si 140 200 200 2
NALOOS D Si 100 100 5 150 5 1L INL160 S Si 210 300 200 20
NAIOI0 D Sf 100 100 5 150 10 1.2 INll6l TSi 35 50 350 35
NAL20 DSI 100 100 5 150 20 1.2 INl62 TSi 70 100 350 s
NAISOS D Si 150 150 5 150 5 125 IN1163 TSi 140 200 350 35
NAISIO D Si 150 150 5 150 10 125 INIld TSi 210 300 350 35
NAI520 D Si 150 150 5 150 20 1.2 INIL6S U SI 35 50 1000 100
mgggg ggi ggg ggg 2 i;’g lg i:gg Values given are for 1 cell in l-phase -Q—wave circuit,

* ITT Components Div. information was received after press time. It appears on page 170.

162 ELECTRONIC INDUSTRIES - August 1959



DIFFUSED
o @ ® SILICON
RECTIFIERS

Clevite offers silicor. rectifiers
TECHNICAL DATA: designed for maximum reliability

'n the severest military and
Maximum DC Maximum Average Maximum Forward in the severe t Y

Diode lnver‘sl(g I(t)l%e);ating FOrw@a@:dz SC)E(r;rent :m%agz:‘s? PEOI: commercial applications.
= = - Check these features:
1N645 225 400 1.0 @ 400
1IN647 400 400 1.0 @ 400 HIGH DISSIPATEION — 600 mw i
1N649 600 400 1.0 @ 400 SUBMINIATURE GLASS PACKAG|
IN677 100 400 1.0 @ 400 HIGH VOLTAGE — up to 600 volts
1IN681 300 200 1.0 @ 200 HERMETICALLY SEALED
1N683 400 200 1.0 @ 200 HIGH TEMPERATURE OPERATION —
up to 150 ma at 150°C
1IN685 500 200 1.0 @ 200 . . :
For details, write for Bulletin B217A-3
1N687 600 200 1.0 @ 200

A DIVISION OFf

OTHER CLEVITE DIVISIONS:

Cleveland Graphite Bronze * Brush Instruments

« Clevite Electronic Components * Clevite Harris Products I

e L e Division - imrermerall Gmbt TRANSISTOR PRODUCTS
241 CRESCENT ST., WALTHAM 54, MASS.
TWiabroock 4-9330

Circle 92 on Inquiry Card



&, \ A

Y - from 150 milliamperes to 250 amperes

Tarz iamn

complete line of

SILICON RECTIFIERS

L

Over 190
standard types TR
from which
to choose

Peak inverse voltages from

50 to 400 volts in most
types—as high as 600 in
many. Positive or negative
base polarity available

in all models rated

at 20 amperes and over.

Complete engineering service 44,;: ™,
A

and recommendations available. "
Y.,

Send for catalog.

SARKES TARZIAN, INC., RECTIFIER DIVISION, DEPT. EE4

415 NORTH COLLEGE AVE., BLOOMINGTON, INDIANA

In Canada: 700 Weston Rd., Toronto 9. Tel. Roger 2-7535 Export: Ad Auriema, Inc., New York City

Circle 67 on Inquiry Card ELECTRONIC INDUSTRIES - August 1959



POWER RECTIFIERS

T I Te— REVERSE WAXINUN RATINGS b100€ | case MORKING REVERSE MAXIMUM RATINGS
I ! VOLTAGE DC OUTPUT | FULL
TYPE L vrzms)s Epeax Imx L] L] lsurce Dgug;;:gT % DIS.{ T TYPE & (WX, ) Epeax| luax L] e | lsunce CURRENT | ng D“IS)- T
' 8 MAT 0 ) : 0 °
wo. | Wt Le | v (ma} | v |oc [(amps) | -(amps) &IS.;. )| o l No, Econt. | v | (ma) | V¥ C | (amps) | -(asws) :a%p ¢
SARKES TARZIAN, INCORPORATED, Rectifier Div., 415 No. College Ave.. Bloomiagton, Ind. (continued) | UNITED STATES DYNAMICS CORP., 1250 Columbus Ave.. Boston 20, Mass.
IN1166 U Si 100 1000 100 IN248 ASL 50 50 5 50 100 10 200
IN1167 U Si 140 200 1000 100 CIN248A A SL 50 50 5 50 90 10 175
IN1168 U Si 210 300 1000 100 IN249 A SiL 100 100 5 100 100 10 200
IN117L S S1 35 50 200 20 IN249A A S1 100 100 5 100 90 10 175
IN1172 S 81 70 100 200 20 TIN2S0 A SL 200 200 5 200 100 10 200
INL173 S Si 140 200 -200 20 IN250A A Si 200 200 5 200 90 10 175
INL174 S Si 210 300 200 20 IN1199 BSi 50 50 10 %0 12 1.25
IN1175 TSt 35 50 350 35 IN1200 B Si 100 100 10 100 12 1.25
IN1176 T Si 70 100 350 35 IN1201 B Si 150 150 10 100 12 125
INL177 T Si 140 200 350 35 JIN1202 B Si 200 200 10 200 12 1.25
IN1178 T Si 210 300 350 3 IN1203 B Si 300 300 10 300 12 1.25
INl79 U St 35 50 1000 100 IN1204 B Si 400 400 10 400 12 1.25
INL180 U SL 70 100 1000 100 IN1205 B Si 500 500 10 500 12 1.25
INIIBL U Si 140 200 1000 100 INI206 B Si 600 600 12 1025
INL182 U St 210 300 1000 100 INI30L B Si 50 50 15 300 10 1.0 200
IN1263 U S1 35 50 1500 150 IN1302 B SL 100 100 5 300 10 1.0 200
IN1264 U SL 70 100 1500 150 IN1303 B SL 150 150 10 1,0
IN1265 U Si 140 200 1500 150 INI302 B Si 200 200 5 300 10 1.0 200
IN1266 U Si 210 300 1500 150 INI305 B SL 250 %0 10 1.0
IN1267 U Si 35 50 1500 150 IN1306 B SL 300 300 5 300 10 1.0 200
IN1268 U SL 70 100 1500 150 INI341 B SL 50 50 6 1.25
INI269 U Si 140 200 1500 150 INI342 B SL 100 100 6 1.25
IN1270 U Si 210 300 1500 150 INI343 B SL 150 150 6 1025
IN1263A U Si 35 50 2000 200 INI42 B SL 200 200 6 1,25
IN1264A U Si 70 100 2000 200 1N1345 B Si 300 300 6 1.2%
IN1265A U Si 140 200 2000 200 IN1346 B SL 400 400 6 1.25
IN1266A U SL 210 300 2000 200 INI347 B Si 500 500 6 1.25
IN1267A U Si 35 S0 2000 200 IN1348 B SL 600 600 6 1.25
IN1268A U Si 70 100 2000 200 IN1581 B si 50 50 6 1.5
IN1269A U Si 140 200 2000 200 1N1582 B Si 100 100 6 1.5
IN1270A U Si 210 300 2000 200 IN1583 B Si 200 200 6 1.5
IN1617 Q Si 70 100 100 1.5 IN1584 B SI 300 300 6 1.5
IN1618 Q SiI 140 200 100 1.5 IN1585 B Si 400 400 s 1.5
IN1619 Q Si 210 300 100 1.5 IN1586 B Si 500 500 6 1.5
1IN1620 Q St 280 400 100 1.5 IN1587 B Si 600 500 6 1.5
1N1621 Z Si 70 100 150 15 1N1612 B Si 50 50 10 1.5
1N1622 Z Si 140 200 150 15 1N1613 B Si 100 100 10 1.5
1N1623 Z Si 210 300 150 15 1Ni614 B Si 200 200 10 1.5
1N1624 Z Si 280 400 150 15 1N1615 B Si 400 400 10 1.5
2M26-  AASe 26 0,22 IN1616 B S1 600 600 10 1.5
1C1-AS USD5091A"A S1 35 50 5 150 3 1.061,0a 175
?gfé;\s AASe 26 0.45 USD50918 A S1 70 100 5 150 3 1.0el.0a 175
ey o B UL USDS091C A S1 105 150 5 150 3 1.0e1.0a 175
SRR e o e USD5091D A S& 140 200 5 150 3 1.0e1.0a 175
1C1oAS C USD5091F A S1 210 300 5 150 3 1.0el.0a 175
6N26- BB Se 26 2.5 USD5091H A Si 280 400 5 150 3 1.001.0a
1C1-4S USD5091J A Si 350 500 5 150 3 1.081.02
IN26- BB Se 26 5 USD5091L A Si 420 600 5 150 3 1.061.0a
1C1-AS USD5091P A S 560 800 5 150 3 1.0e1,0a
9N26- BB Se 26 8.3 USDS091T A Si 700 1000 5 150 3 1.08l.0a
161-A5 USDS051A A S1 35 50 5 150 5 1.26 £a
o HoEd e 95 USD5051B A 1 70 100 5 5 1,20 5a
USD5051C A S1 105 150 5 5 1.2 5a
e e 17.8 USDS051D A S1 140 200 5 5 1.2e 5
RS P & ” USD5051F A Si 210 300 5 5 1.2¢ 5a
1c1-as USDSOSIH A Si 280 400 5 5 1.2¢ 53
Voltage and Current Ratings are for Single Phase-full Wave-Center Tap Connectlon, ggggggig : gi 328 Z(O)g g 2 i:%z g:
USD5051P A Si 560 800 5 5 1.20 Sa
TEXAS INSTRUMENTS, INCORPORATED, Semiconductor Components Div., P. O. Box 312, Dallas, Texas - | USD5051T A Si 700 1000 5 5 1.2 Sa
INI124 R Si 200 0,01 200 25 3.0 i S 2 L 1 e
IN1125 R Si 300 0,01 200 25 3.0 USD210C A SL 105 150 5 10 1.56252
IN1126 R S1 400 0,01 400 25 3.0 USD210D A Si 140 200 5 10 1.5625a
INL127 | RSi 500 0.01 500 25 3.0 USD2IOF A Si 210 300 5 10 1.56254
IN1128 * R Si 600 0,01 600 25 3.9 USD210H A S1 280 400 5 10 1.50258
IN1130 P Si 1500 0.05 1500 25 0.3 USD210J A Si 350 500 5 10 1.5025a
IN1131 P Si 1500 0,05 1500 25 0.3 USD145A A SL 35 50 0.5 3 1.0€1.0a
INLI24R R Si 200 0.0l 200 25 fic USDI4SB A SL 70 100 0.5 3 1.0el.0a
IN1125R R Si 300 0,01 300 2 & USD145C A S1 105 150 0.5 3 1.0€l.0a
INL126R R i 400 0.0L 400 29 B USDI45D A S1 140 200 0.5 3 1.0€l,0a
INI27R R Si 500 0.0l 500 = = USDI4SF A Si 210 300 0.5 3 1.061.Ca
IN1128R R Si 600 0.01 600 0 USDI45H A Si 280 400 0.5 3 1.081.0a
: USD14SJ A Si 350 500 0.5 3 1.0e1,0a
THERMOSEN, INC., 375 Fairfield Ave., Stamford. Conn. USDI42A A SI 35 50 0.2 150 3 1.061.03
P1005 A Si 50 <5 S0 10 1 150 | USDI42B ASi 70 100 0.2 3 1.081,0a
PI010 A Si 100 <5 100 10 1 150 | UsDla2C A Si 105 150 0.2 3 1.0e1.08
P1015 A Si 150 <5 150 10 1 150 | USD142D A Si 140 200 0.2 3 1.001,0a
P1020 A Si 200 <5 200 10 1 150 | USDL42F A Si 210 300 0.2 3 1.0¢l.08
P1030 A S1 300 <5 300 10 1 150 | usDl4zH A SL 280 400 0.2 3 1.0el.0a
P1040 A Si 400 <5 400 10 1 150 | usDl42J A Si 350 500 0.2 3 1.0el.6a
P1505 A Si 50 <5 50 15 1 150 | usp162a ASL 35 50 0.2 150 s 1.2¢ Sa
P1510 A S1 100 <5 100 15 1 150 | usple2s Ast 70 100 0.2 5 1.2 Sa
P1515 A Si 150 <5 150 15 1 150 | USD162C A Si 105 150 0.2 5 1.2e 5a
P1520 A Si 200 <5 200 15 1 150 { ‘USD162D “A Si 140 200 0.2 5 1120 5a
ol 30 <5 300 15 1 150 | USD162F A si 210 300 0.2 5 1.2 58
P1540 A st 400 <5 400 15 1 150 USD162H A S1 280 400 0.2 5 1,2@ Sa
P2005 A Si 50 <5 50 20 1 150 | USD162J A Si 350 500 0.2 5 1.2e 52
2016 A St 100 <5 100 20 1 150 | usp2ssa asi 3 50 0.5 150 10 1.56252
S RE 156 <5 150 2 1 150 | usp2sse Asi 70 100 0.5 10 1.56258
o1 0 <5 200 2 1 150 | USD285C A Si 105 150 0.5 10 1.56258
P2030 A Si 300 <5 300 20 1 150 | usp28sD A St 140 200 0.5 10 1.5@25a
ol 200 <p 400 20 1 150 | USD285F A si 210 300 0.5 10 1.5@@52
p2505 A Si S0 <5 50 25 1 150 | usp2ssH A s1 280 400 0.5 10 1.5e25a
=8 A 100 <5 100 % 1 128 UsD285J A SL 350 500 0.5 10 1.56252
< 25 1
ere R . P 1 150 | U.S.SEMICONDUCTOR PRODUCTS, INC.. 3536 West Osbor Road, Phaenix, Az
P2530 A SL 300 <5 300 2 1 150 | 1907 b
P2540 A SL 400 <5 400 25 1 150 1917 Est 35 1040 50 30 1,5 2 250
P3005 A Si 50 <5 50 30 1 150 | 11908 D
P3010 A Si 100 <5 100 30 1 150 1918 Esi 70 1Qs2 100 30 1.5 2 250
P3015 A Si 150 <5 150 30 1 150 | 1N1909 D
302 A St 00 <5 200 30 i 128 migig g St 140 1042 200 30 1.5 2 25
<
ggggg A gi 3% <§ 3% gg 1 150 1920 Est 210 1042 300 30 L5 2 250
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SILICON
AND
SELENIUM

TO 1 AMP.

*SPECIAL
MILITARY
TYPES
Special config-
urations and
high reliability
rectifiers for
military applica-
tions may be
obtained under

our “Prescribed
Retiabitity” Pro-
gram. Address
our inquiry to:
ilitary Prod.
ucts Dept.

SILICON
AND
SELENIUM

YOUR WESCON DIRECTORY

TO SEMICONDUCTOR

ELECTRONIC TYPES FOR INDUSTRIAL AND MILITARY APPLICATIONS

MINIATURE SILICON POWER DIODES

Ratings: 100 to 500 PIV, Up to 500 ma.
Specifically designed for missile and airborne
i lications where mini ization
and reliability are prime factors. Hermeti.
cally sealed, all.-welded, pigtsil lead construc.
tion. Manufactured to meet the most rigid mil.
itary i Req 5R-203

SELENIUM RECTIFIER STACKS
gy 2

Ratings: From 100 ma. to 50 Amps.
Low forward voltage drop and low leakage
characteristics make this series ideal for a wide
variety of power applications. For dctails re-
quest Bulletin €-349, (26 volt cells); Bulletin
SR.160, (45 to 52 voits per cell) and Bulletin
$R-152, on high current density cells,

HIGH VOLTAGE SILICON POWER DIODES

Rating: 600 to 2400 volts PIV + 100 to 125 ma.

Three types available. Hermetically sealed,
pigtail construction. Style J rated at 600 to
1000 volts PIV at 125 ma. Bulletin SR-133E
Styles K and L with PIV ratings from 600 to
2400 volts at 100 ma. dc output current are
described in technical detail—Buletin SR-157.

PIGTAIL TYPE SILICON POWER DIODES

Ratings: 50 to 600 volts PIV « 250 to 750 ma.
An extensive line of silicon power diodes for
military and industrial applications featuring
all-welded, hermetically sealed construction. All
designed and manufactured to meet the most
rigid military requirements. For lete tech-

STUD MOUNTED SILICON POWER DIODES

SUB MINIATURE SELENIUM DIODES

ﬂ\j“,}a Beel

Ratings: 50 to 600 voits PIV + 400 ma. to 1 amp. Ratings: 20 to 160 volts « 1004a to 11 ma.
Industrial and military types includi the Ideal for bias lies, sensitive ree
1N253, 1N254 and 1N255. Stud d, her- lays, ters etc. High resistance, (10 meg-

metically sealed, all.welded construction. Oper.
ating temperature range: -55°C to 4 150°C.
Designed and f to meet most

nical data, write for Bulletin $R-202.

SELENIUM TV AND RADIO RECTIFIERS

Ratings: 28 to 156 volts AC, 50 to 1,200 ma. DC
‘The widest range in the industry! Designed for
Radio, Television, TV ter, UHF converter
and experimental applications. Input ratings
from 25 to 156 volts AC and up. DC output
current 50 to 1,200 MA. Write for application
information, Bulletin ER-178-A

HIGH VOLTAGE SILICON CARTRIDGE RECTIFIERS

Ratings: 1000 to 20,000 volts PV @ 45 to 440 ms,
Especially suited for miniaturized military
equipment where optimum reliability is a prime
factor, Standard types for, normal convection
cooling and high current types for forced air
or oil cooling. Hermetically sealed, metallized
ceramic housing. Request Bulletin SR-225,

rigid military specifications. Bulletin SR-135C

Ratings: 400 PIV, up to 750 ma.
SD-500. A hcermetically sealed, all-welded siliv

con junction rectifier offering maximum relia
bility in the high temperatures encountered in
TV applications. Pigtail leads eliminate the
need for brackets, blocks, etc., simplify instal-

lation. For complete data: Builetin SR-201

SELENIUM HIGH VOLTAGE CARTRIDGE RECTIFIERS

Ratings: 20 to 20,000 volts « 0.2 to 195 ma.
Designed for long life and reliability in half.
wave, voltage doubler, bridge, center-tap cir.
cuits, and 3.phase circuit types. Phenolic
cartridges and hermetically sealed types avail.
able. Operating temperature range: —65°C to
+100°C. For details specify Bulletin H-2,

ohms and higher at —10 volts). Excellent linear
forward characteristics. Extremely small, low in
cost. Encapsulated to rcsist adverse environe
mental extremes. Bulletin SR-163.

HIGH Q VOLTAGE VARIABLE CAPACITOR
- —

Ratings: Q of 1000, 200 PIV DC
Semicap’s small size, light weight, high relia~
bility and low power requirements make it
ideal for automatic frequency control, fre-
quency modulation oscillators and filter
networks. All-welded hermetically sealed,
shock-proof housing. Request Bulletin $R-205,

SILICON RECTIFIER TUBE EQUIVALENTS

Ratings: 85 to 600 ma * 1500 to 6000 PIV.

Highly reliable series of tube replacement rectifiers
rated from 1500 to 6400 PIV: 85 to 600 ma (including
the ST-7 replacement for the 866 Tube ) offer the supe-
rior characteristics of silicon on a wide range of high
voltage apphications.

For complete data: Bulletin $R-209,

EXECUTIVE OFFICES: EL SEGUNDO, CALIF.

The World’s Largest Supplier of Industrial Metallic Rectifiers + Selenium + Germanium + Silicon



RECTIFIERS FORALL DC REQUIREMENTS...FROM MICROWATTS TO MEGAWATTS !

All designed and manufactured to meet the most rigid military requirements!

POWER TYPES FOR INDUSTRIAL AND MILITARY APPLICATIONS

6 AND 12 AMP. SILICON POWER DIODES

SILICON
AND
SELENIUM

Ratings: 6 and 12 Amps = 50 to 500 PIV.
Precision-controlled diffusion process insures optimum
operation and high uniformity of characteristics over
the entire operating temperature range. Full 6 or 12
ampere output current over a PIV range from 50 to
500 volts. Rugged, all-welded construction.

Bulletin XSR-308.

TO 150 AMPS.

250 AMP. SILICON POWER DIODES

SILICON,
SELENIUM
AND
GERMANIUM

Ratings: 50 to 500 volts PIV « 75 to 250 Amps.
Standard and reverse polarity types offered in
a series of machine thread and pipe thread
mounting styles. Complete assemblies in all
circuit L] also available. Rugged
construction and hermetic sealing assure long
life and reliability. Ask for Bulletin SR-3035

TO 670 AMPS.
PER JUNCTION

SELENIUM CONTACT PROTECTORS

SPECIAL
SEMI-

CONDUCTOR
DEVICES

Complete series of AC and DC types.
Designed to eliminate arcing and erosion
across the contacts of relays, switches, etc.
A complete series in each of three basic
types: diode type, cartridge type and her.
metically sealed types for industrial appli-
cation. For complete data: Bulletin SR-150-A

°25-35 AMP. COMMERCIAL SILICON POWER DIODES

Ratings: 25 to 35 Amps © 50 to 500 PIV.
50 to 500 P1V Rated “Quad-Sealed™ power diodes are
low in cost yct provide extremely stable operation on a
wide range of commercial applications. 4-layer “Quad-
Seal” process assures high resistanee to humidity,
shock, vibration and temperature extremes.
Bulletin SR-310.

SELENIUM HEAVY POWER RECTIFIERS

Ratings: 6 to 30,000 volts ¢ 50 to 2,300 Amps.
Specifically designed for industrial DC power
needs. Patented construction features assure
long life. Descriptive bulletins available are:
Bulletin €-349, (26 volt cells); Bulletin SR-160,
(45 to 52 volts per cell) and Bulletin SR-152,
on high current density ceils.

SILICON VOLTAGE REGULATOR ZENER DIODES

Ratings: From 600 milliwatts to 10 watts
A complete series in 6 types. Miniature single
junction types, multiple junction types and
double anode units. 750 milliwatt and 1 watt
types: Bulletin SR-251, 3.5 and 10 watt types:
Bulletin SR-252, Multiple junction 5 watt
types: SR.253, Double anode types: SR.254

e OREGON 8-6281 ¢ CABLE ADDRESS: RECTUSA

NEW YORK CITY AREA OFFICE: 132 E. 70th St,, TRafalgar 9-3330

NEW YORK STATE AREA OFFICE: 2366 James St., Syracuse,

N.Y., HOward 3-1441

CHICAGO AREA OFFICE: 205 W. Wacker Dr., FRanklin 2-3888

NEW ENGLAND AREA OFFICE: 17 Dunster St., Cambridge, Mass., UNiversity 4-6520
PENNSYLVANIA AREA OFFICE: Suburban Square Bldg., Ardmore, Pa., Midway 9-1428
MICHIGAN AREA OFFICE: 1799 Coolidge H'way, Berkley, Mich., Lincoln 8-1144

IN CANADA: International Rectifier of Canada. Ltd., 1581 Bank St., Ottawa, Ontario, Regent 3-6880

25 AMP SILICON POWER DIODES

Rating: 50 to 500 volts PIY « 25 to 45 Amps.
Advanced ceramic techniques assuring excel.
lent thermal ch istics ang hanical
stability are used in the production of these
highly reliable, hermetically sealed rectifiers
for military or industrial applications. For com.
plete technical data, request Bulletin SR-304

GERMANIUM POWER RECTIFIER JUNCTIONS

150 AMP. SILICON POWER DIODES

Ratings: 50 to 800 voits PIV o 45 to 150 Amps.

An ive series of dard and reverse
polarity types. Optional mounting bases in.
cluding machine thread snd pipe thread types.
Machine thread base types: Bulletin SR-300,
Pipe thread base types. Bulletin SR-301,
C 1 stack bii Bulletin SR-302

“THYRODE" SILICON CONTROLLED RECTIFIER

Ratings: 500 amperes * 26 to 66 volts rms
High capacity junctions especially designed
for high-current, low-voitage electrochemical
installations. Air cooled, these hermetically
sealed junctions provide efficiency to 98.5%.
Cast aluminum airfoil housing effects maxie
mum heat transfer, Request Bulletin GPR-2$A,

o

Voltage Regulation; ==0.01%
Built to withstand environmental extremes, and aper-
able up to 125°C, these miniature, highly stable refer-
ence packs provide output voltages of either 84 or
16.8 valts dc—~are available in 6 distinct types allowing
operation from varied power sources.
Request Bulletin SR-401,

Ratings: 10 Amps » 20 to 200 PIV.
A completely new miniature control device capable
of replacing the thyratron and similar units that pro-
portionately control power ko a load from an ac source.
Units currently availuble with output currents up to
10 amps, PIV ratings from 20 to 200 volts.
Bulletin $R-350.

PHOTOELECTRIC CELLS AND SUN BATTERIES

">
("

(Wide range of silicon and setenium types.)
Self-generating cells available in standard and
custom sizes, mounted or unmounted. For
details on wide selection of selenium types,
request Bulletin PC-6494. Silicon solar cells with
efficiencies as high as 10%. Designed to rugged
military specifications Bulletin $SR-275A,

REPRESENTATIVES THROUGHOUT THE WORLD



- BUYERS GUIDE

ALY b Ep—
PRODUCTS -

diffused junction silicon devices
standard JEDEC packages

Dual positive hermetic sealing — maximum heat
transfer — withstand high current surges — de-
signed for highest electrical efficiency, and max-
imum operating reliability to meat military
specifications,

LOW POWER TYPES
“TOP-HAT" (SERES R)
AND “DERBY" (SERIES C)
CONFIGURATIONS

Up to 1.5 amps for
printed circuit or wire-in
applications with voltage
ratings vp to 800

voits PIV

4 MEOIUM POWER TYPES
SERIES “D”, "K” AND “U"

Rated up to 30 amps at
150° C. case temperature
Yoltage ratings up to 800
volts PIV

HIGH POWER TYPES
SERIES “F”

o Ratings up to 70 amperes
at 150° C. case

W femperature.
¢ Voltage ratings up to 600
¢ volts PIV

ZENER VOLTAGE
REGULATOR DIODES

3.9 to 100 volts +5%
and +10% tolerances
ﬁ’ 750 milliwatt — 1 watt 3.5

&
)

= watt and 10 watt ratings
A4 ?‘i) Axial lead or stud
@“ mountings

HIGH CURRENT
SILICON-RECTIFIERS

Silicon rectifier
assembties to provide
desired current and
voltage output. Both
single and three phase
assemblies are available,

.

HE

-
SowiT R

tastalum capacitors

ITT miniature tantalum capacitors fill the ever
growing need for lightweight, miniaturized high
reliability components to meet military specifica-
tions. These capacitors offer greater electrical
stability with rugged construction and larger
capacity per unit volume.

WET ANODE TYPES

3 Case Sizes, with a non-
corrosive electrolyte.
Operate without derating
from 55° C. to 125° C.
Designed to ML
specifications.

Large capacity per .unit
volume.

SOLID ANODE TYPES

4 Case Sizes . . .
excellent frequency
stability over wide
operating temperature
range . . . hermetically
sealed. All types
designed to MiL
specifications.

with

GLASS SEALS

Compression seals,
solder seals, pressure,
standoff and speednut
terminals, condenser end
séals and transistor
closures, designed for
uniform seal ihtegrity
and high electrical
insulation under the
most severe caonditions.
Standard types and
custom designs are made
to strict specifications
under exhaustive

quality control.

Compo

Division HiGH

hi-density selenium rectifiers

ITT Hi-Density Selenium Rectifiers utilize max-
imum cell area, providing high electrical cutput
in relation -to weight, good vo'tage regu'ation
within rated capacity superior quality and
performance characteristics for industrial and
military applications.

NEW! 45 VDET
INDUSTRIAL RECTIFIER

Smaller, lighter, more
efficient  sefenium
rectifiers can be desizned
with ITT's new-45 volt
cells. Other teatures
include: smatler mounting
dimension, long life, low
temperature rise,
censervative ratings and.
reliability at higher
temperatwzs — plus
cost reductians.

NIW! DOUBLE DENSITY
INDUSTRIAL RECTIFIER -

Carefully controlied
evaporation techniques
parmit ITT 5 Hi-Density
setenium rectifier cells o
carry double the current
of conventinnal cells —
180 milliamperes per
square inch. This process
features rectifiers of
small size, high operating
eificiency at a lower
cost.

CONTACT FROTECTORS

Suppresses valtage
surges in mductive
circuits. Extends contast
life by reducing erosion
due to sparking and
preventing camponent
faiure. Reduces
electrical roise. Availabie
for DC or AC
applications.

New! Use them to protect
transistors against over
valiage.




ITT Components Division, a unit of the world-wide
International Telephone and Telegraph Corporation,
offers high reliability electronic components

o jor industrial and military applications.

e " OF ITT COMPONENTS DIVISION
Ui A

power tubes special purpose tubes

ITT power triodes and rectirier tubes for com- Special Purpose Tubes made by ITT are available in many standard types and sizes, and custom
munications, dielectric and inductien heating, designed types are also made for specific applications.

random noise generators and puise operation
applications are outstanding. An exceptionally
wide range of tubes are avatlable in air cooled,
water cooled and vapor cooied types.

IATRON"" TUBES

fatron storage tubes are
used in radar and
electropic display
systems. They feature
extreme brightness for
day light viewing and
controllzd storage time,
Information can be
written, stered and

TRAVELING WAVE TUBES

A rugged line of traveling
wave tubes with metal
POWER TRIDDES .* & envelopes and ceramic

ﬁ/" : seals. They are of the
i"_ helix type, seif:aligning
in the external solenoid,

and are provided with
either coaxial or
waveguide fittings.

ITT Power Triodes, for
CW and pulse eperation
are used as modulators,

amplifiers and oscillators A .
in communications and erased with ease. Direct

industrial service. Water view and projection
cooled and air cooled types.

types.
HYDRDGEN THYRATRONS

ITT - Kuthe hydragen thyratrons, made by Kuthe Laboratories, inc.*, the world's largest manufacturer
of gas-filled thyratrons and diodes, feature an extensive line of glass or ceramic types,
*A un't of ITT Components Division,

EVAPCRATIVE COOLED
POWER TRIODES
GLASS HYDROGEN CERAMIC HYDROGEN

Evaporative Cooled Power
Triedes feature high THYRATRONS RIS

ancde dissigation, high & ITT - Kuthe hydrogen PN Ceramic hydrogen
loadirg capacity and b thyratrons used in pulse L # \ thyratrons feature peak
exceptional overload: " forming circuits and ‘ééﬁ\ “2. 7 performance with size
capability, P . other applications deliver j\ - redugec by one-third over
:@{? 4 peak powers up to 33 S equivalznt glass types.

They can withstand

megawatts. High altitude
greater shock and

designs are available. ]
SUPER-POWERED TRIODES Hydrogen reservoirs are vibration and high
: used for fong life. ambien? temperatures u
. Super-powered Triodes, e to 125° C. [ /
developed by iTT
Components Division for

Usé matolatols, RESEARCH AND DEVELOPMENT TYPES

ampliiers and oscillators In addition to the standard products of the ITT Components Division, the ITT Laboratories are

in communication and
industrial secvices.

CERAMIC POWER TRIODES

Ceramic Power Triodes
with rugged, coaxial
design for modern
requirements in high
tempearature, high
freguency, high power
applications.

making a variety of other types, in limited quantities, for development purposes.
These inciude:

e Image Converter Tubes

o Multiplier Photo Tubes

o Lead Telluride Infrared Detectors

e Barrier Grid Storage Tubes e Permanent Magnet Type TWT
o Flectro Static Focusing TWT e Super Powered Pulse Triodes

**A trademark of International Telephone and Tejegraph Corporation

SEE US

AT
WESC > W E e
e :E@ Components Division

2510-2512 INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
P.O. BOX 412. CLIFTON. N. J.

Circle 94 on Inquiry Card



POWER RECTIFIERS

REVERSE MAXIMUM RATING ]
DIODE | CASE [WORKING T r Toc lcu:nn oL & { DIODE | CASE: vgng REVERSE "D’::"::TU:UT ‘::LHGS
T:;E ;T VghTXA.()iE Epean| lunx . ® {lsunce %URRENT % D«I; T T::E w:'r () Epgax | Taax ¢ o {tunce | current | Lowp [O1S- | T
. Q amps . .

Ecant,| ¥ | (ma) | ¥ [°C [(ames) | (aves) JOOT . I Econt.{ v | (ma) | ¥ |°C |(anes) | (@ms) |VAT.EW) | oc

U. 5. SEMICONDUCTOR PRODUCTS, INC., 1516 West Osborn Road, Phoenix, Ariz. fcontinued) WESTINGHOUSE ELECTRIC CORP., S ductor Div., Young d. Pe. (continued)
m}g%{ Esi 280 1042 400 30 L5 2 250 | 1N1271 i 50 40 50 25 2000 160 0.6 190
IN1912 D IN1272 si 100 40 100 25 2000 160 0.6 190
1922 E Si 350 1042 500 30 1.5 2 250 | IN1273 St 150 40 150 25 2000 160 0.6 190
INISI3 D IN1274 si 200 40 200 25 2000 160 0.6 190
1923 E Si 435 104a 600 30 1.5 2 0 - si 250 40 250 25 2000 160 0.6 190
1N1914 D IN1275 Si 300 40 300 25 2000 160 0.6 190
1N{gfg e 500 104 700 EC R 2 50| .- si 350 40 350 25 2000 160 0.6 190
IN1276 Si 400 40 400 25 2000 160 0.6 190
migﬁ [E)Si 570 10w 800 3 L5 2 20 [ o S s 0 500 2 gggg 128 8'2 138

IN1281 Si 50 40 50 25 K
9% £ 108 500 0L z =0 1N1282 Si 100 40 100 25 2000 160 g.g igg

HPRSO si 3% 50 1.0 50 2% 35 1.0 1N1283 s1 150 40 150 25 2000 160 B
HPR100 si 70 100 1.0 100 25 35 1.0 1IN1284 Si 200 40 200 25 2000 160 0.6 190
HPR200  Si 140 200 1,0 200 25 35 1.0 - Si 250 40 250 25 2000 160 0.6 190

S . .

HPR300 Si 210 300 1.0 300 25 39 1.0 1N1285 Si 300 40 300 25 2000 160 0.6 190
HPRAOD  Si 280 400 1.0 400 25 35 1.0 = s1 350 40 35 25 2000 160 0.6 Lo
HPRS00 1 350 500 1,0 500 25 35 1.0 IN1286 Si 400 48 ggg gf; gggg igg g-g igg

IN1287 Si 500 4 .
HPR600 St 420 600 1.0 600 25 35 1.0 e oo i ool O.g 190
5 d i d 1N1292 si 100 40 100 25 2000 160 0. 190
Rt U LS UL e e 1N1293  Si 150 40 150 25 2000 160 0.6 190
1N1183 i 50 20 50 25 500 35 0.6 190 IN1294 si 200 40 200 25 2000 160 0.6 190
1N1184 Si 100 20 100 25 500 35 0.6 190 - 250 40 250 25 2000 160 0.6 190
1N1185 Si 150 20 150 25 500 35 0.6 190 IN1295 si 300 40 300 25 2000 160 0.6 190
1IN1186 Si 200 200 200 25 500 35 0.6 190 =5 Si 350 40 350 25 2000 160 0.6 190
-- Si 250 20 2% 25 500 35 0.6 190 1N1296 si 400 40 400 25 2000 160 0.6 190
1N1187 Si 300 20 300 25 500 35 0.6 190 1N1297 si 500 40 500 25 2000 160 0.6 190
- S1 350 20 35 25 500 35 0.6 190 1N1330 si 50 50 50 25 3000 240 0.6 190
IN1188 Si 400 20 400 25 500 35 0.6 150 1N1331 si 100 50 100 25 3000 240 0.6 190
1N1189 Si - 500 20 500 25 500 35 0.6 190 1N1332 Si 150 50 150 25 3000 240 0.6 190
1N1190 Si 600 20 600 2 500 35 0.6 190 1N1333 Si 200 S0 200 25 3000 240 0.6 150
1N1191 st 50 10 50 25 200 18 0,75 190 - Si 250 50 250 25 3000 240 0.6 190
1N1192 Si 100 10 100 2 200 18 0,75 190 1N1334 Si 300 50 300 25 3000 240 0.6 190
IN1193 Si 150 10 150 25  +200 18 0,75 190 - Si 350 50 350 25 3000 240 0.6 19¢
1N1194 S1 200 10 200 25 200 18 0,75 190 IN1341 ES1 50 10 50 190 150 6 1.1 190
-- s1 250 10 250 25 200 18 0.75 190 INI342 E Si 100 10 100 190 150 6 1.1 190
1N1195 Si 300 10 300 25 200 18 0.75 190 IN1343  E S1 150 10 150 190 150 6 1.1 190
-- Si 350 10 30 25 200 18 0,75 190 IN1344 E S§ 200 10 200 190 150 6 1.1 190
1N1196 S1 400 10 400 25 200 18 0.75 190 IN1345 E Si 300 10 300 190 150 6 1.1 190
1N1197 Si 500 10 500 25 200 18 0,75 190 IN1346 E S1 400 10 400 190 150 6 1.1 190
1N1198 S1 600 10 600 25 200 18 0,75 190 IN1347 E S1 500 10 500 190 150 6 1.1 190
IN1199 s 50 10 50 190 200 12 0,65 190 IN1348  E Si 600 10 600 190 150 6 1.1 190
1N1200 si 100 10 100 190 200 12 0,65 190 1N1376 si 50 50 50 25 3000 240 0.6 190
1N1201 Si 150 10 150 190 200 12 0,65 190 IN1377 si 100 S0 100 25 3000 240 0.6 190
1N1202 s1 200 10 200 190 200 12 0,65 190 1N1378 Si 150 50 150 25 3000 240 0.6 190
1N1203 si 300 10 300 190 200 12 0,65 190 IN1379 si 200 50 200 25 3000 240 0,6 190
1N1204 Si 400 10 400 190 200 12 0,65 190 -- si 250 50 250 25 3000 240 0.6 190
1N1205 s1 500 10 500 190 200 12 0,65 190 1N1380 Si 300 50 300 25 3000 240 0.6 190
1N1206 S1 600 10 600 190 200 12 0,65 190 - si 350 50 350 25 3000 240 0.6 190
INI217 1S 50 1,5 50 150 20 1.6 1.0 175 IN1443 1 Si 1000 1.5 1000 150 20 1.6 1.0 175
1N1218 I Si 100 1,5 100 150 20 1.6 1.0 175 IN1444 H S1 1000 1.5 1000 150 20 1.6 1.0 175
IN1219 I Si 150 1.5 .150 150 20 1.6 1.0 175 IN1486 I S1 500 3,5 500 100 20 0,22 0.5 150
INI220 I S1 200 1.5 200 150 20 1.6 1.0 175 IN1537 D S1 50 0.5 50 150 20 1.6 1.0 175
INI221 I Si 300 1.5 300 150 20 1.6 1.0 175 INI5S38 D Si 100 0.5 100 150 20 1.6 1.0 175
IN1222 1 Si 400 1.5 400 150 20 1.6 1.0 175 IN1539 D 51 150 0.5 150 150 20 1.6 1.0 175
1IN1223 1 S1 500 1.5 500 150 20 1.6 1.0 175 IN1540 D S1 200 0.5 200 150 20 1.6 1.0 175
INI224 1 Si 600 1.5 600 150 20 1.6 1.0 175 IN1541 D Si 300 0.5 300 150 20 1.6 1.0 175
INI225 I Si 700 1.5 700 150 20 1.6 1.0 175 IN1542 D Si 400 0.5 400 150 20 1.6 1.0 175
IN1226 I Si 800 1.5 800 150 20 1.6 1.0 175 IN1543 D S1 500 0.5 500 150 20 1.6 1.0 175
INI217A I Si 50 0.5 50 150 20 1.6 1.0 175 IN1544 D Si 600 0.5 600 150 20 1.6 1.0 175
INI218A I S1 100 0.5 100 150 20 1.6 1.0 175 IN1I660 K Si 50 40 50 25 2000 160 0.6 190
INI219A 1 Si 150 0.5 150 150 20 1.6 1.0 175 IN1661 K Si 100 40 100 25 2000 160 0.6 190
INI220A I Si 200 0.5 200 150 20 1.6 1.0 175 IN1662 K Si 150 40 150 25 2000 160 0.6 190
INI221A I Si 300 0.5 300 150 20 1.6 1.0 175 IN1663 K Si 200 40 200 25 2000 160 0.6 190
IN1222A I Si 400 0.5 400 150 20 1.6 1.0 175 -- Si 250 40 250 25 2000 160 0.6 190
INI223A 1 Si 500 0.5 500 150 20 1.6 1.0 175 IN1664 K Si 300 40 300, 25 2000 160 0.6 190
IN1224A I St €00 0.5 600 150 20 1.6 1.0 175 -- Si 350 40 350 25 2000 160 0.6 190
IN1227 HSi %0 1.5 50 150 20 1.6 1.0 175 INI665 K Si 400 40 400 5 2000 160 0.6 190
IN1228  H Si 100 1.5 100 150 20 1.6 1.0 175 IN1666 K Si 500 40 500 25 2000 160 0.6 190
1IN1229 H Si 150 1.5 150 150 20 1.6 1.0 175 IN1670 L Si 50 50 50 25 3000 240 0.6 190
IN1230 H S1 200 1.5 200 150 20 1.6 1.0 175 IN1671 L Si 100 50 100 25 3000 240 0.6 190
IN1231  H S1 300 1.5 300 150 20 1.6 1.0 175 IN1672 L Si 150 50 150 25 3000 240 046 190
IN1232  H Si 400 1.5 400 150 20 1.6 1.0 175 IN1673 L Si 200 50 200 25 3000 240 0.6 190
INI233 H S1 500 1.5 500 150 20 1.6 1.0 175 - Si 250 50 250 25 3000 240 0.6 190
IN1234 K Si €00 1.5 600 150 20 1.6 1.0 175 INI674 L Si 300 50 300 25 3000 240 0.6 190
INI1235 HS1 700 1.5 700 150 20 1.6 1.0 175 -- S1 350 50 350 25 3000 240 0.6 190
IN1236 H 51 600 1.5 800 150 20 1.6 1.0 175 3004 s1 50 30 S0 190 1200 70 1.2 190
INI227A H S1 %0 0,5 50 150 20 1.6 1.0 175 3008 st 100 30 100 190 1200 70 1.2 190
INI22BA H SI 100 0.5 100 150 20 1.6 1.0 175 300C si 150 30 150 190 1200 70 1.2 190
IN1229A H S1 150 0.5 150 150 20 1.6 1.0 175 300D si 200 30 200 190 1200 70 1.2 190
INI230A H Si 200 0,5 200 150 20 1.6 1.0 175 300E s1 250 30 250 190 1200 70 1.2 190
INI231A H Si 300 0.5 300 150 20 1.6 1.0 175 300F si 300 30 300 190 1200 70 1.2 190
1IN12324 H Si 400 0.5 400 150 20 1.6 1.0 175 3006 si 350 30 350 190 1200 70 1.2 190
IN1233A H S1 500 0.5 500 150 20 1.6 1.0 175 300H Si 400 30 400 190 1200 70 1.2 190
1IN1234A H Si €00 0.5 600 150 20 1.6 1.0 175 300K S1 500 30 500 190 1200 70 1.2 190

ITT COMPONENTS DIVISION, P.O. BOX 412, CLIFTON, N. J.

MAXIMUM RATINGS

REVERSE
Working o

Diode Case Voltage Epeak | ey

Type & (max.) @ @

No. Mat Econt. Vv (ma) vV °C
Series C } Si 800 0.3ma — 150°
Series R
Series K Si - 800 2ma. — 150°
Series B
Series D Si — 800 5ma. — 150°
Series F Si 600 10 ma. — 150°
170

Full
lsurge  DC Output Load
Current Volt
(amps) (amps) Drop
— 1.5 1.1v.
— 12 a. 1.1v.
450 30 a. 1.1v.
1200 70 a. dv

ELECTRONIC INDUSTRIES

August 1959



silicon
waiys i rectifiers

all the
available AN

T YPES
to meet MIL-E-1 specifications

Maximum Values for AUTOMATIC Military Type Silicon Rectifiers

Peak Maximum MIL-E-1
Rerverse DC Output Current (MA) Reverse Technical

Type Voltage Av. @ 135°C. @ 25° C. @ 150° C. Current Spec.
No. (VDC) Case Temp. Ambient Ambient (MA) Mounting Sheet No.

IN253 100 1000 - - 0.1* Stud
1N254 200 400 - - 0.1° Stud
1N255 400 400 - - 0.15* Stud
1N256 600 200 - - 0.25* Stud
1IN538 200 - 750 250 0.350% Axial Lead
IN310 400 - 750 250 0.3501 Axial Lead
1N547 600 - 750 250 0.3501 Axial Lead

*Averaged over 1 cycle for inductive or resistive load with rectifier
operating at full rated current; case temperature 135° C.

tAveraged over 1 cycle for inductive or resistive load with rectifier
operating at full rated current at 150° C. amblents.

Without qualification, these rectifiers are the finest available
today, designed and manufactured to meet stringent govern-
ment requirements and the exceedingly high quality control
standards of General Instrument Corporation.

These JAN types are offered in volume quantities for on time
delivery at prices that reflect General Instrument’s years of
production experience. Data sheets on these and other
AUTOMATIC silicon rectifiers are available upon request.

=55 Semiconductor Division

GENERAL INSTRUMENT CORPORATION
65 Gouverneur Street, Newark 4, N. J.

GENERAL INSTRUMENT CORPORATION INCLUDES F. W. SICKLES DIVISION,
AUTOMATIC MANUFACTURING DIVISION, RADIO RECEPTOR COMPANY., INC.
AND MICAMOLD ELECTRONICS MANUFACTURING CORPORATION (SUBSID!AR]ES)

GENERAL INSTRUMENT DISTRIBUTORS: Baltimore: D & H Distributing Co. » Chicago: Merquip Co. « Cleveland: Ploneer Electronic Supply ¢ Los Angeles: VaBey
Electronles Supply Co., Burbank ¢ Milwaukee: Radlo Parts Co.. Inc. + New York City: Hudson Radio & Television Corp., S8un Radio & Electronic Co. » Philadelphia:
Herbach & Rademan, Inc. « San Diego: Shanks & Wright Inc. » San Franclsco: Pacific Wholesale Co. » Seattle: Seattle Radlo Supply ¢ Tulsa: Ofl Capitol Electronics

ELECTRONIC INDUSTRIES + August 1959 Circle 95 on Inquiry Card

m



POWER RECTIFIERS
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GENERAL E-2°9*'°°5 POWER REC|F|ERS
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POWER RECTIFIERS
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LOWER COST
MAGNETIC SHIELDING

Co-Netic & Netic Foils Permit Max. Miniaturization,
Improved Performance ... Extremely Versatile—
Readily Cut to Any Shape, Wrap Like Tape

A

How Co-Netic & Netic foils lower
your magnetic shielding costs: 1)
You use less shielding material be-
cause (a) foils are only .004” thick
and (b) foils cut easily to exact shape
required, minimizing waste. 2) Per-
mit simple shielding of odd shapes
and hard-to-get-at components, sav-
ing valuable time and eliminating
tooling costs and inflexibility of rigid
metals. These advantages make pos-
sible much smaller and less costly
systems, as components may be
positioned in close proximity without
interference from damaging magne-
tic fields.

These foils are non-shock sensitive, non-retentive, require
no periodic annealing. They effectively shield electrostatic and
magnetic fields over a wide range of intensities. Both foils
available from stock in any desired length in various widths.

Co-Netic & Netic foils are successfully solving many types
of magnetic shielding problems in numerous critical satellite,
missile, magnetic tape and other military, airborne, electronic
and laboratory applications. These foils can help you solve
your magnetic shielding problems.

AGNETIC SHIELD DIVISION PERFECTION MICA CO.
22 No. Elston Avenue ¢« Chicago 22, Illinois

Originators of Permanently Effective Netic Co-Netic Magnetic Shielding

Circle 96 on Inquiry Card

e
P
ure Synth,

. etic Irop
S on

this useful
informative chart on

MAPICO

pure synthetic

IRON
OXIDES

for ferrites

This handy card gives you details on
composition, particle shape and chemical
analyses of Mapico’s wide range of pure
synthetic iron oxides. Unequalled for uni-
formity . . . Mapico oxides are available in
three different particle shapes, each with
several ranges of particle size . . . provide
controlled electronic characteristics and
shrinkage. Ask for this free chart.

Mapico® Iron Oxides Unit

[
Columbian Carbon Company
380 Madison Avenue, New York 17, N. Y.
Circle 97 on Inquiry Card
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Now...

DIALCO) Pilot Lights

with Built-in Resistor &%

(a patented DIALCO feature)

and the NEW High Brightness
Neon Glow Lamp NE-51H

N\ 77

A New Advance in Pilot
Light Design by DIALCO:

Three basic advantages are in-
corporated in this series of
DIALCO assemblies: (1) Built-in
resistor for direct use on 125

to 250 volt circuits... (2) New
plastic lens designed to give
attractive “halo” effect...

(3) New High Brightness Neon
Glow Lamp NE-51H. This lamp
may be operated at about 3
times the level of current

that may be applied to the standard lamp, and it will pro-
duce 8 times as much light—with long life! Very low
power is required, less than 1 watt on 250 volt circuit
Recommended for AC service only.

Catalog No.
132-408-991H

In the DIALCO assembly, the built-in current limiting
(ballast) resistor (18,000 ohms) is completely insulated
in moulded bakelite and sealed in metal (U. S. Patert No.
2,421,321) ... Small space required—units are available
for mounting in 9/16” or 11/16” clearance holes ... A wide
choice of optional features includes lens styles, shapes,

and colors; terminal types; metal finishes, etc. ... Meet
applicable MIL Spec and UL and CSA requirements.

All Assemblies Are Available Complete with Lamp

SAMPLES ON REQUEST—AT ONCE—NO CHARGE

DIALIGHT CORP., 50 Stewart Ave., Brookiyn 37, N. Y. !
Send brochures on Pilot Lights:
] for NE-51H Neon lamp [] Sub-Miniatures ] Qil-Tight

Name ...covveeeecnncecnsescnncsnes Position. ...............

Foremost Manufacturer of Pilot Lights

DIALIGHT

CORPORATION
50 STEWART AVE., BROOKLYN 37, N. Y. e HYacinth 7-7600

Circle 98 on Inquiry Card
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HOW

BENDIX SPARK GAPS
CAN PROTECT
YOUR RADAR EQUIPMENT

S e

Bendix Red Bank ‘“Spark Gap” Tubes
are specially designed to do two big jobs
in electronic circuits.

First, to act as a “triggering” switch—
as on jet ignition systems. Here, Bendix *
Spark Gaps pass high currents with
relatively low voltage drop and have the
advantage of being able to handle high
voltages in small space. Further, these
tubes can be made insensitive to ambient
temperature variations and are not
normally affected by pressure, altitude,
or humidity changes.

The second function of Bendix Spark
Gaps is as a protective element — guarding
radar equipment against voltage over-
load, to name one example. Here,
Bendix Spark Gaps keep high voltage
surges from getting through to damage
circuit components.

Our design and manufacturing experi-
ence with spark gap tubes is extremely
broad. If our extensive line of these
tubes . . . ranging from 750V to 50KV
in DC breakdown voltages . . . does

:  not already contain a type to fit your

needs, we are in a position to design one
to handle the job with the exact degree
of efficiency that you require.

To find out more about what we can
do to help you with your spark gap
problems, get in touch with RED BANK
DIVISION, BENDIX AVIATION CORPORA-
TION, EATONTOWN, NEW JERSEY.

¥ TRADEMARK

West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif.
Canadian Affiliate: Computing Devices of Canada, Lid., P. O. Box 508, Ottawa 4, Ont,
Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y,

T Gonk’ Division ?’m/jl/
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AVIATION CORPORATION

Products

MERCURY VAPOR FLOODLIGHT

Type MVE-20 1000 w mercury va-
por floodlight has a 20 in. dia. reflec-
tor and lens. Floodlight is dust-tight
and weatherproof. Housing is cast
aluminum, of copper free alloy. With

o

adjustable stops it can be turned
around or tipped over for relamping
an cleaning, and returned to its ex-
act original setting. Horizontal and
vertical degree scales are provided
for aiming at pre-determined angles
at the time of installation. This vir-
tually eliminates need for night-time
adjustments. Crouse-Hinds Co., Syr-
acuse 1, N. Y.

Circle 251 on Inquiry Card

COAX CABLE ADAPTERS

Kit of adapters between coaxial
cable connectors is packaged in a
transparent plastic box. Assortment
included eleven adapters covering
most connectors in common use: UG
349 A/U; UG 201 A/U; UG 636

5

Y

3 AAN

" ‘ ?g %X

e

A/U UG 273 A/U UG 255 A/U;
UG 83 /U; UG 146 /U; UG 564 /U;
Dage 100-381-1; G 924 /U and Dage
2038-1. Dage Electric Co., Ine., 67
North Second Street, Beech Grove,
Ind.

Circle 252 on Inquiry Card
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Another way
RCA serves you
through
Efectronics

e,

Benefit from the experience
gained in building
21,000,000 picture tubes...

specify R CA .'

In over a decade of experience, RCA has produced more than 21,000,000
picture tubes. What does this experierice promise you?

First, it promises quality...high standards for checking every tube component,
every production step. It promises improvements...the constant research
that has given you the latest developments in picture-tube design. Every
improvement in technique, every new design is thoroughly proved-out
before release. Further, this “know-how’” promises the dependability and
availability you need to meet tight production schedules. Why settle for less?

RCA offers you every active picture-tube type for black-and-white
television...types with either low or high grid-No. 2 voltage, either short or
EAST: 744 Brood Sioet, Newark 2. N. 3 long neck, either 90° or 110° deflection, as well as the very latest in color
HUmboldt 53900 T picture tubes. For details, get in touch with the RCA Field Representative
MIDWEST: Suite 1154 at our office nearest you.

Merchandise Mort Ploza, Chicago 54, 111,
WHitehall 4.2900

WEST: 4355 E. Washington Blvd.
Los Angeles 22, Colif.

FIELD OFFICES

m RADIO CORPORATION OF AMERICA

RAymond 3-8361 .
\@/ @ Electron Tube Division Harrison, N. J.



I'RANSF

ORMERS

< Stocked for immediate delivery
from your electronic parts distributor
Encapsulated — designed and built in
accordance with MIL-T-27A
Here are 27 hermetically sealed units designed
especially for use in transistor circuits. Remarkably efficient for
their size, these transformers have excellent frequency response
with low harmonic distortion.
Leads are embedded in plastic to withstand a 12 pound pull
and are individually spaced for printed circuit board insertion.
The Chicago UME Series transformers measure .312” x .400"
x 420" and weigh approximately 1/10 ounce. Detailed specifica-
tions and performance curves are given in Chicago Bulletin CT-46.
Write for your free copy.
CHICAGO Application Pri. Impedance Sec. Impedance
Part No. In Ohms in Ohms
UME-12 output 500 /600 5060
UME-13 output 1000/1200 50/60
UME-14 output 600 3.2
UME-15 output 1200 3.2
UME-16 output 10,000 3.2
UME-18 choke 3 hy @ 2 Madc —
UME-19 output or driver 10,000 CT /12,500 CT 500 CT /600 CT
UME-20 driver 10,000/12,500 1200 CT /1500 CT
UME-21 driver 10,000/12,500 2000 CT /2500 CT
UME-22 single or PP output 150 CT /200 CT 12/16
UME-23 single or PP output 300 CT /400 CT 1216
UME-24 single or PP output 600 CT /800 CT 12/16
UME-25 single or PP output 800 CT /1070 CT 12/16
UME-26 single or PP output 1000 CT /1330 CT 12/16
UME-27 single or PP output 1500 CT /2000 CT 12/16
UME-28 single or PP output 7500 CT /10,000 CT 1216
UME-29 output 300 CT 600
UME-30 output 500 CT 600
UME-31 output 900 CT 600
UME-32 output 1500 CT 600
UME-33 interstage 20,000 CT /30,000 CT 800 CT /1200 CT
UME-34 input 200,000 CT 1000 CT
UME-35 interstage 10,000 CT /12,000 CT 1500 CT /1800 CT
UME-36 choke 6 hy @ 2 Madc -
UME-37 choke 1 hy @ 2 Madc -
UME-38 choke 12 hy @ 0 dc —_
UME-39 choke 20 hy @ 0 dc —_

Since 1955, Chicago Standard Transformer Corpora-
tion has been operating continuously under RIQAP,
the US. Army Signal Corps” Reduced Inspection
Quality Assurance Plan, When you specify Chicago
Standard transformers, delivery time is reduced and
incoming inspection is at 2 minimum. You are assured
of the highest quality units for military application.

(:lll()j“;" S'I‘I‘Nl)j‘l{]) TRANSFORMER CORPORATION

3516 WEST ADDISON STREET
VISIT US AT WESCON—BOOTH 1501

178

CHICAGO 18, ILLINOIS
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Products

RANGING SYSTEM

Airborne Ranging Systems are de-
signed for airborne use and used to
check and calibrate airborne and
ground DME equipment. As the air-
craft flies a prescribed course, two

gé : b 4% %e 2 e
. mmw Y,OQGQ &

Model 1021-1 time interval meters
take simultaneous measurements of
elapsed time between the emitted sig-
nal and the return signal from two
different ground stations. A Systron
Model 1401-1 digital recorder provides
a permanent printed record of both
times and identifying code. Features
include Nixie in-line readout, direct
readout in nautical miles, and auto-
matic subtraction of fixed delays.
Systron Corp., 950 Galindo St., Con-
cord, Calif.

Circle 253 on Inquiry Card

TRANSISTOR RADIATOR

Series of radiators for cooling
transistors, the 3AL-680 series, are
similar to the 3AL-675 series, tran-
sistor radiators, but mount directly
on the chassis or printed -circuit
board, thus serving as retainers.
Mounting is by a tapped hole in the
mounting base of the radiator. Tests
show that the increased radiating sur-
face provides significant heat reduc-
tion in transistors. Sizes and modifi-

SR A T

cations are available to cover the
range of TO-6, TO-7 and TO-9 pack-
ages. Material is aluminum with
anodized finish. Industrial Div., The
Birtcher Corp., 4371 Valley Blvd,,
Los Angeles 32, Calif.

Circle 254 on Inquiry Card
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get
complete
data on

MINIATURE AGASTAT®
time /delay /relays

This free folder contains complete specs on 24 models of
the miniature AGASTAT Time Delay Relay for missile,
aircraft, computer, electronic and industrial applications.
They’re small as 1-13/16” x 4-7/16" x 114", with adjust-
able timing ranges starting at .030 and as high as 120
seconds.

The folder gives operating and environmental specs,
coil data, contact capacities, dimensions, diagrams of con-
tact and wiring arrangements. Write: Dept. A-33-832.

YTl ELASTIC STOP NUT CORPORATION OF AMERICA

DIVISION

Elizabeth, New Jersey
Circle 101 on Inquiry Card

J PRECISION

HM MOTORS DELIVER
EVERY TIME!

4 PRICE ¢/ PERFORMANCE

Heinz Mueller makes motors
for hundreds of applications
——and they all bear the un-
mistakable mark of Heinz
Mueller’s excellent quality
control. From original de-
sign through the last phase
of production, Heinz

Mueller engineering skill

DC Motors Cool
quiet operating motors in |
especially compact designs
where space requirements

are rigid.

plications.

DC Dynamotor Especially designed
for high altitude aircraft opera-
tion where service is critical.

HEINZ MUELLER

Capacitor Type Motors For
24 to 220 Volis.
supplied with terminal studs
or leads, as specified Ball
bearing or sleeve bearing,
commercial or military ap-

and experience are devoted
to supplying yon with de-
pendability you can eount
on.

Write for detailed infor-
mation on standard specifi-
cations or let us tackle your
particular engineering re-
quirements.

running,

Can be

AC/DC Series Motors Especially
low-priced power wunits for ap-
pliances, office machines, etc
Has wide range of practical ap-
plications.

Engineering
Co., Inc.

1906 N. Cicero Avenue °* Chicago 39, lllinois

Circle 102 on Inquiry Card

ELECTRONIC INDUSTRIES -

August 1959

IN ELECTRONIC

Beot  CABINETS
ﬁfﬁﬂ@, and RACKS

—

R[]I rans-aire
vith BU BLOWER

Operates better,
1Y occupies less space

and is the lowest
priced unit of
equal capacity
and performance.

\~ e :”%
% §ammmmmmmsm; ‘

Ideal to dissipate excessive heat generated in hous-
ings by electronic equipment.

May be used as an exhaust or intake depending
upon mounting position. Operates on 110 V., 60
cycle current. Delivers either 550 or 250 cfm. air
displacement at 0° static pressure. Oilite bear-
ings; oil impregnated, fiber glass disposable fiter.
Thermal overload protection to prevent over heat-
| ing. Automatic re-set. Quiet operation. Minimum
vibration. Size is 5/4" x 17" x 14/,." Fits in stand-
ard 19" wide housings.

— DELUXE CABINET RACKS—

front panel
at

no extra
charge

A popular housing for electrical and electrenic
control or testing equipment. Attractively finished
with red lined, chrome strips on top and bottom
of front. Will accommodate standard 19" panels.
Top door with flush handle catch permits easy se~v-
icing or inspection. Ten sizes available in choice
of three finishes. Larger sizes have hinged rear
door.

See these and the other fine Bud Products
at your nearest authorized Bud Distributor
or write us for complete details.

SEE US AT THE WESCON SHOW

BUD RADIO CORP.
2118 East 55th Street, Cleveland 3, Ohle
Dept. T

Circle 103 on Inquiry Card
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NEW Products

MAGNETIC DRUM HEADS

The Model MDHM-35-328 miniature
drum head is designed for installation
where many tracks are required or
where a large number of recirculat-
ing registers are necessary. The heads

can be mounted so that the gaps of
‘ - . two adjacent heads are only 0.150
apart circumferentially, making the
head ideal for close recirculating reg-
A isters. The heads are low inductance
' for efficient transistor driving. Me-
chanically the diameter of the head is
only 0.216 with an overall length of
1.062. The head is available with
shielded and jacketed cable. Magne-
Head Div., General Transistor West-
ern Corp., 2660-64 So. La Cienega
Blvd., Los Angeles 34, Calif.

At No Increase In Price! = oomerenc

Y i
Now, with more luggcd ﬁsu I, 1lly designed DELAY NETWORK

ano 41) 1tsl (Apacuor is
- try exc )uonal 1051st"mce to e .
ep Y CI characteristics are: delay time (over-
vibralion dn(l shocL is required all), 700 ysee. 7 ysec., tapped at 70
new “PP” als A te psec. intervals *19%; characteristic
The Fanste let( h pelformance fea- impedance, 3,000 ohms *9%5; delay

linearity, *=1.0%, 300 cPs to 25 KcC;
tures—outstanc mg flequen stability, ucal leak- .
@ ved t ss apll auo & eslionable
refal§ Bty a p fd. ¥ oc mtfh space, and yet

provides extremely lugh capacity ratings for its size.

Analog computer delay network’s

Get complete information today. Write for Bulletin 6.100

VISIT US AT
BOCTH 222 WESCON SHOW

— o = -
——

RELIABILI TY N ripple, *=1.0% ; Insertion loss, 1.0 db

prad maximum; frequency response, *1.0

----------- ) . db, 300 cps to 10 kcC; dimensions,

s 9 x 5% x 4% in. ESC Corp., 534

FANSTEEL METALLURGICAL CORPORATION North Chicago, IIl., U. S. A. Bergen Blvd., Palisades Park, N. J.

Circle 256 on Inquiry Card
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Products

CONTROL SHAFT COUPLER

Multiple-functioning Speed Clip,
for TV receivers is used as a coupler
joining a long, flat steel control
knob shaft to the splined shaft of a
potentiometer. The control shaft is

CONTROL KNOE SHAFT,

snapped into the U-shaped end of the
speed clip where it is locked in posi-
tion by a spring tab. The splined
potentiometer shaft can then be in-
serted by pressing it between the
semi-tubular spring legs, or by sliding
it into the open end. Once the poten-
tiometer has reached its turning lim-
its, further turning of the knob re-
sults only in slippage of the clip.
Tinnerman Products, Inc., Cleveland,
Ohio.

Circle 257 on Inquiry Card

Series

Silicon Power Rectifier

SILICON RECTIFIERS

Silicon ac to dec power rectifiers
weigh % oz. Complete diode has an
11/16 in. hex stud base, and max. ht.
is 17/16 in. They are rated at 10 a

Ask for Bulletin 6.304.

FANSTEEL

av. at 150°C amb. peak inverse volt-
ages range from 50 to 400 v. in 50 v.
steps. Their outer case is nickel
plated. Syntron Company, 263 Lex-

ngton Avenue, Homer Gity, Pa. FANSTEEL METALLURGICAL CORPORATION North Chicago, i, LS.,

Circle 258 en Inquiry Card
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Tunnel Diode

(Continued from page 83)

haps be more easily visualized as the “load line”’ super-
imposed on a set of triode Ep-Ip static characteristic
curves. It is for this reason that the tunnel diode can
act as an amplifier and perform its may other func-
tions. Instead of absorbing the signal as a resistor
does, it increases it.

Tunnel Diode Junction

A semiconductor has a forbidden region where there
are no states available for its electrons. This region is
called the band gap. The states below this gap (which
comprise the valence band) are almost all filled. The
states above it (the conduction band) are almost all
empty. The number of empty states in the valence
band, or electrons in the conduction band, can be con-
trolled by adding either acceptor impurities or donor
impurities to the semiconductor crystal. Each acceptor
impurity takes one electron out of the valence band,
and each donor gives one electron to the conduction
band. In this way p-type (empty states in valence
band) and n-type (electrons in conduction band) re-
gions can be built into a crystal. The surface where
two of these regions touch each other is called a p-n
junction.

Figs. 1 and 2 represent the conduction and valence
bands in the vicinity of a junction at different values
of applied bias. One can see that as the bias is in-

Tunnel diode nestles inside paper clip

creased the bands which overlap each other at zero
bias become uncrossed. Since tunneling is represented
by a horizontal transition on this picture, the current
decreases as the bands become uncrossed.
When a larger forward voltage is applied, the diode
goes out of the reverse breakdown condition, and the
current falls to a small level. The reverse breakdown
current that flows with a forward applied bias is the
Esaki current.

G.. E.'s Research Coniributions

Through studies of tunnel diodes made from many
different materials in many different ways, General
Electric scientists gained new knowledge of the oper-
ation of the device. This additional insight led to the

(Continued on page 184)

CONSTANT VOLTAGE
STABILIZERS

Provide +1% Regulation,
Overload Protection

This new series of Acme Electric constant
voltage stabilizers include all the features
engineers requested in custom made units.
Designed to stabilize a voltage which may
vary over a range as much as 30%. Stabili-
zation response is practically instantaneous;
inductive surges or other causes of fluctua-
tion are corrected within 1/30 of a second.

Under overload or short circuit condition,
output voltage automatically drops to zero
thus limiting the current and providing full
protection.

PO 3209

182 Circle 107 on Inquiry Card

SEND FOR NEW CATALOG

New Bulletin CVS-321 gives engineer-
ing data; performance curves and full
specifications. Write for your copy.

ACME ELECTRIC CORPORATION

898 WATER STREET o CUBA, NEW YORK

ELECTRONIC INDUSTRIES -+ August 1959



Feeds, stakes and fuses Eyelets in PRINTED CIRCUIT Boards

WITH 1007
RELIABILITY

EDWARD SEGAL
MODEL NR-ESSM
automatic eyelet
attaching machine

in every environmental test!

This revolutionary machine, supplied as a complete installation, is
obsoleting manual eyelet attaching and soldering. Leading manufac-
turers, in many cases using batteries of them, find Segal’s new Model
NR-ESSM is a completely dependable automatic method of making
continuous electrical circuits of the printed elements on opposite sides
of a board — or a single side if desired. Stakes and fuses 30 eyelets or
more a minute, top and bottom, with never a reject.

‘There are other models for cold staking flat and funnel type eyelets,
and for feeding and staking tube pins and turret terminals with equal
reliability. All are highly economical. Segal can improve your eyelet
attaching production. Write section EI-8.

a’d Man_ufacturers of eyeleting machinery,
E S l special hoppers and feeding devices

132 LAFAYETTE STREET, NEW YORK 13, N.Y.

__Circlil_DQ on Inq_uirg Card

AiResearch expansion in electronics and elec-
tromechanical activity is creating outstanding
positions at all levels for qualified engineers.

FLIGHT SYSTEMS RESEARCH

General problems in motivation and naviga-
tion in air and space; required background in
astronomy, physics, engineering.

Openings also exist in the following areas:
Data Systems Researcl...Controls Analysis...
Flight Data Components... Electromagnetic
Development...Instrument Design... Airborne
Instrumentation Analysis and Design.

Send resume to: Mr. G. D. Bradley

THE CORPORATION

AiResearch Manufacturing Division

9851 So. Sepulveda Blvd., Los Angeles 45, Calif.
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35,000 SMASHING,
BATTERING IMPACTS—

and still working perfectly!

ececssccscccese

—0 07

COMMUNICATIONS MICROPHONE

proves its incredible durability
in this gruelling destruction test!

New SHURE “TEN-FOUR” MICROPHONE, with exclusive
Armo-Dur housing, and another microphone with standard
die-cast metal housing were dragged for miles on a test drive
over all kinds of pavements at speeds to 30 mph. In a matter
of minutes, it was subjected to greater punishment than a
lifetime of severest mishandling and here’s the result:

‘ perfectlyl

Standard microphone with die-cast
metal housing — cracked, broken,
abraded—microphone inoperable.

Ten-Four with Armo-Dur Housing
virtually unmarked—still performed

For the microphone that stands up under severe operating
conditions with no loss of high speech intelligibility, be sure

‘ to specify the Shure “Ten-Four” when you order your new

communications equipment or replacements.

Available only to Manufacturers of Communications Equipment.
(Can be furnished with "*Controlled Magnetic" or carbon cartridge.)

} SHURE BROTHERS, INCORPORATED

222 Hartrey Avenue, Evanston, Illinois, Dept. 33-H

| HIGHEST QUALITY .MICROPHONES—FIXED-STATION AND MOBILE
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.1 T GLOWS when

the FUSE BLOWS!

NEW INDICATING
3AG FUSE POSTS

EXAMINE THESE FEATURES

(1) New patented knob design

~ to assure high degree of
illumination for instant
blown fuse indication.

| Positive finger grip for knob
~_ extraction.

Quick service bayonet lock.

| Constant tension beryllium

copper coil & leaf spring for

positive contact & lower
millivolt drop.
Y ; Optional—at extra cost—
E neoprene* 0" ring to assure
splash-proof feature.
| [! New high degree vacuum
2 } . neon lamp for greater bril-
ﬁ ACTUAL liance & visibility.
x SIZE Impact black phenolic ma-
terial in accordance with
MIL-M-14E type CFG.
One piece brass hot tin
dipped non-turning bottom
terminal.
@ Double flats on body to per-
mit mounting versatility.

SPECIFICATIONS:
PART / VOLTAGE RANGE
344006 . . . . . . . . . 2V 7 volts
344012 . . . . . . . . .7 - 16volts
344024 . . . . . . . . 16 - 32volts
344125 . . . . . . . . 90 -125volts
344250 . . . . . . . . 200 -250 volts

Maximum current rating 20 amps.

PHYSICAL CHARACTERISTICS—Overall length 234" with fuse in-
serted e Front of panel length '3is” e Back of panel length 1%4s"
* Panel arca front '%16” dia. ® Panel area back '#{s” dia. s« Mounting
hole size (D hole) 84" dia. flat at one side.

TERMINAL—Side—one piece, .025 brass—electro-tin plated « Bot-
tom—one piece, lead free brass, hot tin dipped.

KNOB—High temperature styrene (amber with incandescent bulbs
—215 thru 32 volts—and clear with high degree vacuum neon
bulbs—90 thru 250 volts) e Extractor Method—Bayonet, spring
grip in cap.

HARDWARE—Hexagon nut—steel, zinc cronak or zinc iridite
finish o Interlock lock washer—steel, cadmium plated ¢ OQil re-
sistant rubber washer.

MILITARY SPECIFICATIONS —MIL-M-14E type CFG. Fungus treat-
ment available upon request per Jan-T-152 & Jan-C-173.
TORQUE—Unit will withstand 15 inch Ibs. mounting torque.

rubber washer (#901.74}

on nut (#903-26)
-8 UNF.2A THD.

e le HOT STAMP AS SHOWN
2% MAX WITH FUSE INSERTED

DES PLAINES, ILLINOIS
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GE's Dr. Guy Suits, director of research and Dr. Jerome ). Tiemann
demonstrate vest-pocket transmitter using tunnel diode

Tunnel Diode
(Continued from page 182)

solution of most of the problems associated with the
tunnel diode. As a result, it was possible to develop
an improved tunnel diode which, because of its vastly
superior electrical characteristics, is a versatile and
useful new component. The availability of these im-
proved experimental tunnel diodes, in turn, made fur-
ther research possible, and it was the research on
these improved diodes that led to a major scientific
discovery, which has explained the most puzzling aspect
of the tunneling process.

One of the unanswered questions regarding the
operation of the tunnel diode was that the tunneling
process seemed to occur equally well in materials
with indirect band gaps and in materials with direct
band gaps. An indirect band gap is one where the
minimum energy state in the conduction band occurs
at a different value of momentum from that of the
maximum energy state in the valence band. In other
words, an electron would have different momentum
after tunneling than it had before tunneling. This
would seem to violate the classical laws on the con-
servation of momentum. It would appear, therefore,
that the tunneling process was in some way more
complicated than the simple concept formerly held.

Additional evidence that the tunneling process was

CURRENT

CURRENT
—

“Wiggles” in performance curve of tunnel diodes prove that ultra-
sonic vibrations of the crystal are involved in tunneling process
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more complicated was uncovered.
This evidence involved the appear-
ance of some mysterious “wiggles”
in the current-voltage characteris-
tics which were measured on tunnel
diodes made from silicon cooled to
very low temperatures. Acting on
the hunch that these “wiggles”
were related in some way to the
conservation of momentum prob-
lem, further experiments were per-
formed and the hunch was proven
correct.

The Tunnel Effect

The tunnel diode takes its name
from the tunnel effect—a process
wherein a particle (obeying the law
of the quantum theory) can disap-
pear from one side of a potential
barrier and appear instantaneously
on the other side, even though it
does not have enough energy to
surmount the barrier. It is as
though the particle can “tunnel”
underneath the barrier.

In the case of the tunnel diode,
the barrier is the space charge de-
pletion region of a p-n junction.

Complete transmitter using tunnel diode

This is the same barrier which
prevents the current from flowing
in the reverse direction in the case
of the ordinary rectifier diode. In
the tunnel diode, this barrier is
made extremely thin (less than a
millionth of an inch)—so thin, in
fact, that penetration by means of
the tunnel effect becomes possible.
This gives rise to an additional
current in the diode at very small
forward bias which disappears
when the bias is increased. It is
this additional current, called the
Esaki current in honor of the sci-
entist who first observed it, that
produces the negative resistance in
a tunnel diode.

The origin of the Esaki current
can be qualitatively understood by
considering the changes in the
characteristics of a conventional
p-n junction diode as one goes

(Continued on page 186)
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Microwave Component News
from SYLVANIA. (i

M@MV Sylvania

Micro-Min Diodes

Sylvania opens the way
to advanced
miniaturization concepts
in microwave and

radar design with

new smaller Silicon
Microwave Diodes

Major step In the trend to ever smaller radar and micro-
wvave equipment to meet today’s military and commercial
demands is represented by Sylvania’s new line of subminia-
ture Micro-Min diodes. The new diodes meet the electrical
performance of their larger counterparts and are equivalent
in ruggedness and reliability. They combine in one unit
Sylvania’s unmatched experience in diode packaging and
proven technical excellence in microwave diode design.

The subminiature metal-to-glass package opens the way to
new possibilities in strip-line and slab-line transmission
designs. Included among the new types are Detector Diodes
ranging in frequencies from 100 mec to 9,000 me and Mixer
Diodes in frequencies from 3,000 mc to 9,000 mc. Contact
your Sylvania representative for full information on the new
subminiature microwave diodes—or write Sylvania directly.

NEW SYLVANIA MICRO-MIN DIODES

IN830 (D 4050)—UHF Detector | IN832 (D 4065)—X Band Mixer
IN831 (D 4064)—S Band Mixer | IN833 (D 4063)—X Band Video Detector

¥ SYLVAN IA

Subsidiary of
GENERAL TELEPHONE & ELECTRONICS

SyrLvania ELeEcTrIC PrODUCTS INC.
Semiconductor Division
100 Sylvan Road, Woburn, Mass.
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MAGNETIC TAPE & DRUM HEADS

quality
control
from
prototype
to
production

The. Magnetic Head Divi-
sion of General Transistor
Western Corporation de-
signs and produces pre-
mium quality magnetic
headstoyourspecifications

. . at lowest cost. Special
quality control checks in-
sure an extremely narrow
channel to channel and
head to head uniformity;
all metal construction plus
precision lapped gaps and
mounting surfaces account
for their excellent reputa-
tion in the computer and
missile field. Write or call
now for complete design
portfolio.

Subsidiary of

General Transistor Corporation

General Transistor Western Corporation

6110 Venice Boulevard, Los Angeles, California ¢ WEbster 3-5867
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(Continued from page 185)
to higher and higher concentra-
tions of free carriers in the
semiconductor crystal. As one in-
creases the density of the charge
carriers, the reverse breakdown
voltage decreases. One might think
that there would be a limiting case
when the reverse breakdown volt-
age was reduced to zero. This is
not correct, however, the limit is
determined by the solubility of the
impurities which determine the car-
rier concentrations. Experiments
have shown that one can dope many
semiconductor materials more heav-
ily than is needed to reduce the
breakdown voltage to zero. If one
does dope more heavily, the diode
can still be in reverse breakdown
condition at a slight forward bias.

The “wiggles” correspond to tun-
neling processes which are assisted
by an ultrasonic vibration of the
crystal. These vibrations of the
crystal, called phonons, turned out
to have exactly the right frequency
for momentum conservation.

From the point of view of basic
science this work is also extremely
important. The ultrasonic vibra-
tions are about 100 times higher in
frequency than any coherent vibra-
tions produced heretofore. This is,
therefore, an important new tool
for investigating the vibrational
properties of solids. Measuring the
size of the ‘“wiggles” yields infor-
mation concerning the strengths of
the electron-phonon interactions of
the crystal. The spacing of the
“wiggles” yields information re-
garding the frequencies of the
phonons, and the breadth of the
“wiggles” discloses some of the
effects of impurities of the speec-
trum of the phonons.

Comparison with Other
Electronic Devices

In the field of communication,
tunnel diodes compete with tran-
sistors, parametric amplifiers, vac-
uum triodes, magnetrons, klystrons,
traveling wave tubes, and masers.
The pertinent characteristics for
comparison in this field are maxi-
mum oscillation frequency, mini-
mum power requirements, and low
noise amplification.

For Computer Applications

For computer applications the
diode is at least 100 times faster
than today’s transistors, and can be
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made to use only about 1/100 as
much power. Moreover, the tunnel
diode is insensitive to temperature
changes, in contrast to the transis-
tor. The improved stability of the
tunnel diode may make it possible
to take short cuts in circuitry with-
out sacrificing reliability.

MAXIMUM OSCILLATION
FREQUENCY

(In Kilomegacycles)

Tunnel Diode
(10+ Kme in a few years;
100+ Kmc is conceivable)

2 Kme

Transistor 2 Kme
Parametric Amplifier 6 Kme
Vacuum Triode 10 Kme
Maser 10 Kme
Close Space Triode 10 Kme
Traveling Wave Tube 60 Kmce
Klystron 75 Kme
Magnetron 100 Kme
MINIMUM POWER
REQUIREMENTS
Tunnel Diode one-millionth of a watt
Transistor one-thousandth of a watt
Vacuum Triode one-tenth of a watt
Klystron 10 watts
Traveling Wave Tube 10 watts
Parametric Amplifier 10 watts
Magnetron 20 watts
Maser 400 watts

LOW NOISE AMPLIFICATION

Noise Temperatures
(at a frequency of 1000 megacycles)
Noise Temperature
(proportional to noise level)
Maser* 20° K
Parametric Amplifier*

(room temperature; 20° K when
cooled with liquid nitrogen)
Tunnel Diode* 100° K to 300° K

3

35° K

Traveling Wave Tube 00° K
Klystron 300° K
Vacuum Triode 900° K
Transistor 3000° K

* Note: In the area of low noise amplifi-
cation, only parametric amplifiers and

masers compete closely with tunnel diodes.
The tunnel diode is the only one of these
three devices capable of operating directly
from a battery. The parametric amplifier
and the maser require an additional source
of radio frequency power, and the maser
requires an additional cryostat for cooling,
and a magnet for bias.

1959 Transistor
Specifications"

The above chart in the June 1959
All-Reference Directory used abbrevi-
ations to denote the types of construc-
tion. The definitions are as follows:

A—Alloy m—Mesa
D—Diffused MA—Micro Alloy

d—Drift MAD-—Micro Alloy
Diffused

F—Fused NP—TUnijunction

G—Grown SB—Surface Barrier

ELECTRONIC INDUSTRIES -
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KLEIN PLIERS

make wiring faster
...easier

208-6C

Many Klein Pliers are
available with a coil spring to
keep jaws in open position.
Spring is guaranteed for the life
of the plier.

Klein Pliers may be ordered with dipped-on plastic-coated handles.

There’s a lot to like in Klein Pliers.
There is a size and style for every
job, even the toughest wiring as-
sembly. All are made of finest alloy

steel, individually tempered and
tested. They are backed by the Klein
name, serving industry for more
than 100 years.

Yours for the asking—
free copy of the new
Klein Pocket Tool Guide.

ASK YOUR SUPPLIER
& Sons

Mathias KlElN

7200 McCORMICK ROAD = CHICAGO 45, |I.I.|NOIS
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This package can end
your worries ahout
silicon processing . . .

Inside this box you’ll find doped silicon
single crystal slices from Allegheny.
‘Who needs them ? You do...

If you wish to increase production
without tying up capital in facilities
for slicing, lapping, etching and such.

If you’d like to avoid being depend-
ent on just one source of supply.

You solve either (or both) of these
problems with Allegheny’s new service
because you get single crystal slices
that are ready for use.

These slices from vertically pulled
or float zoned crystals are doped to
range with 99.999% group III and/or
V elements. Standard thicknesses from
.005” to .020” and diameters from %4
to 1% inches.

As for lapping, this we do to your
specification. If you wish, we prepare
one or both sides for diffusion. Other-
wise slices are etched, cleaned and dried
before being delivered to you.

Details? We’ll provide answers to
your questions, promptly.

NOTE: You'll find that Allegheny devotes its
efforts exclusively to producing ultra-pure sil-
icon in every form. You might also be inter-
ested in more facts about bulk, billets, rods,
doping alloys, seeds or special forms.

If so, write, wire or phone:

Allegheny Electronic Chemicals Co.
207 Hooker-Fulton Bldg., Bradford, Pa.
252 North Lemon St., Anaheim, Calif.

ALLEGHENY

 ELECTRONIC CHEMICALS CO.-

Producers of semiconducting materials for
the electronics industry.
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Technical Papers Program

R (Continued from page 8)
500°C Component Applications," A. S, Backus
”cnd P. S. Hessinger.
An Ultra Stable Diffused Subminiature Voltage
“Rgference Diode," Windsor Hunter.
Microlamp,"" Donald J. Belknap.

SESSION 34—AERONAUTICAL AND
NAVIGATIONAL ELECTRONICS

Fri., Aug. 21. 10:00 AM to 12:30 PM

"Lcndin_g Aids for Aircraft," James Holahan.

'Ancfy_sus of a New Glide-Slope System for
Landing Fixed-Wing Aircraft," A. Tatz and
_F. H. Battle.

'A'Ere:quency Domain Approach to Sub-Clutter
Visibility Limitations Due to Statistic and Non-
Statistic Phenomena as Encountered in Co-
herent M.T.|. Operation," Frank $. Rees and
George F. Thomas.

SESSION 35—INSTRUMENTATION
Fri., Aug. 21, 10:00 AM to 12:30 PM
"Sampling Oscillography, R. Carlson and asso-
ciates,
"Faint  Signal Limitations of
Roger S.” Colvin.
"Spectrum  Analysis  with
Henry J. Bickel.

Radiometers,""

Delay Line Filters,"

SESSION 36—AUTOMATIC CONTROL 2
Fri., Aug. 21, 10:00 AM to 12:30 PM
“Evaluating Residues and Coefficients of High
Order Poles," D. Hazony and Jack Riley.
"Improved Optical Anolog Computer," E. N.
Leith, L. J. Cutrona and L. J. Porcello.
""Pole Defermination with Complex Zero Inputs,"
John A, Brussolo.

SESSION 37—MICROWAVE THEORY
AND TECHNIQUES 2
MICROWAVE COMPONENTS AND SYSTEMS

Fri., Aug. 2!, 10:00 AM to 12:30 PM
"Harmonic Suppression by Leaky Wall Wave-
guide Filters," Vernon C. Price and Richard
H. Stone.

"Application of a Solid-State Ruby Maser to
an X-Band Radar System," R. L. Forward,
F. E. Goodwin and J. E. Kiefer.

"An Automatic RF Matching Device," R. G.
Moriin, L. Young, D. S. Friedman and G.
Runke.

SESSION 38—NUCLEAR SCIENCE

Fri., Aug. 21, 2:00 PM to 4:30 PM

"An Electronic Positional Assist for Film Read-
ers,'" Robert N, Lewis.

"Radiation Effects on Electron Tube Materials,”
Everett R. Johnson.

""Oscilloscopes and Detectors Used for Measure-
ment of Nuclear Detonations," Richard C.
Epps.

SESSION 39—COMMUNICATION SYSTEMS

Fri., Aug. 21, 2:00 PM to 4:30 PM

"The Design of Wideband Scatter Links,' M. O.
Felix.

"Evaluating Total Noise in a Multi-Trunk Com-
municotions System,' N. Feldman.

‘A Miniature Underwater Cable System," B. G.
King, L. R, Wrathali, L. O. Schott and Gordon
Raisbeck.

SESSION 40—INDUSTRIAL ELECTRONICS

Fri., Aug. 2[, 2:00 PM to 4:30 PM

"Silicon Controlled Rectifier — Triggering and
Turn-off Circuitry for Inverter Applications,”
Dwight V. Jones.

"An Intermittent-Action Camera with Absolute
Time Calibration," Robert H, Doherty, G.
Hefley and E. L., Berger.
"Thermoelectric Spot  Cooling
Robert S. Lackey.

Applications,’

SESSION 41—AUTOMATIC CONTROL 3

Fri., Aug. 2I, 2:00 PM to 4:30 PM

""Random Noise with Bios Signals in Nonlinear
Devices," George S. Axelby.

""Nongyroscopic Inertial Reference,” J. J. Klein.
"Sampled-Data Design by Log Gain Diagrams,”
Marvin P. Pastel and G. V. Thaler.

SESSION 42—MICROWAVE THEORY
AND TECHNIQUES 3
MICROWAVE MAGNETIC-RESONANCE
APPLICATIONS

Fri., Aug. 2I, 2:00 PM to 4:30 PM

"Microwave Applications of Thin Films,'* P. E.
Tannenwald.

“'Cavity and Traveling-Wave Masers Using Ruby
at S-Band,” W. S. C. Chang, J. Cromack and
A. E. Siegman.

"An S-Band Traveling Wave Maser," H. Tenney
and P. Vartanian.

Electronic Printing

Printing 5000 lines per minute, this system, for pre-printed forms was developed by the San

Diego facility of Stromberg-Carlson.

No high speed mechanical parts are used. Characters

formed on the tube face are projected to sensitized surface of revolving selenium-coated
xerographic drum of the printer. Thermoplastic powder adheres to light exposed drum area.
Developed image is electrostatically transferred to paper and thermally fused. Printed paper

is cut to desired size.

PR |
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The@that produces QUALITY
in THERMISTORS {3

Besides the technology and marufacturing
rescurces you’d expect of Keystane, there’s
a great deal of individual patience and care
bounid up in €ach thermistor we make. Our
Thermistor Diivision is staffed by people who
appreciate the importance of prec:sion work-
manship—and many of them have been with
us sirce we made our first negative tempera-
ture eoefficiens resistance unit over 2) years
ago ® Along with our complete 'aZoratory,
eng.neering andé manufacturing fa-i-ties, our
“peaple who care’” have made Keystone the
key mame in thermistors today.

How do you benefit by all this? “t's scmple.
Whzther the thermistor you need is as large

as ycur thumb or as small as a gna’s eye,
it will perform as specified . . . on earth, in
space, or below the seas . . . 1f made by the
peorke at Keystone. ® We’d be more than
plezs2d to hear from you about ycur possible
applization for thermistors. Char.ces are we
can =elp. Write us.

ST N

CARBON COMPANY

Thermistar Division
ST. MARYS, PA.




Interelectronics Inter-
verter solid-state thyra-
tron-like elements and
magnetic components
convert DC to any num-
ber of voltage regulated
or controlled frequency
AC or filtered DC outputs
from 1 to 1800 watts.
Light weight, compact,
90% or better conversion
efficiency.

Ultra-reliable in opera-
tion, no moving parts,
vnharmed by shorting
output or reversing input
polarity. Complies with
MIL specs for shock, ac-
celeration, vibration, tem-
perature, RF noise.

Now in use in major
missiles, powering tele-
metering transmitters, ra-
dar beacons, electronic
equipment. Single and
polyphase AC output
units now power airborne
and marine missile gyros,
synchros, servos, mag-
netic amplifiers.

Interelectronics — first
and most experienced in
the DC input solid-state
power supply field, pro-
duces its own solid-state
gating elements, all mag-
netic components, has the
most complete facilities
and know-how—has de-
signed and delivered
more working KVA than
any other firm!

For complete engineer-
ing data write Interelec-
tronics today, or call
LUdlow 4-6200 in N. Y.

INTERELECTRONICS
CORPORATION

2432 GR. CONCOURSE, N.Y. 58, N.Y.

Circle 115 on Inquiry Card

190

Products

POWER SUPPLIES

Two series (Z & W)rack mounted
laboratory power supplies operate
with ac inputs from 105 to 125 v., 60
to 400 cps. Outputs are continuously
variable from 0 to 32 vde. The out-

puts can be used as either positive
or negative supply. Provision is made
for remote sensing so that supply
values can be determined at the load.
Input is a standard 2-conductor re-
ceptacle. Output is through jacks
(front panel) or terminals (rear of
the chassis). Ripple in the “Z” se-
ries is under 1 mv; the “W?” version
is below 5 mv. Both tpes available
in 2, 5, 10 and 15 max. output. Con-
solidated Diesel Electric Corp., 880
Canal St., Stamford, Conn.
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MICROWAVE ABSORBER

Microwave absorber product, Ec-
cosorb CV, is guaranteed at a —40 db
reflectivity level for the appropriate
frequency band. Available in 6 in.l
and 9 in. thicknesses. Specs are: Ec-
cosorb CV —6, Freq. range, 5.5 kme

through 50 kme, Reflectivity, 40 db
down; Eccorsorb CV —9, Freq. range,
2.5 kme through 50 kme, reflectivity,
40 db down. Emerson & Cuming,
Inc., Canton, Mass.
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No solvent
acidity

...with new Freon* solvents

“Freon’’ solvents are high-purity chem-
icals—remain noncorrosive through re-
peated degreasing cycles in cleaning
sensitive mechanical and electrical as-
semblies. Without inhibitors new
“Freon’ solvents demonstrate remark-
able stability in the presence of water,
oils or metals. They are ideal for clean-
ing where even minute corrosion could
damage delicate parts.

Here are four more ways in which
new “Freon’’ solvents are extraordinar-
ily safe for cleaning.

* Low toxicity—“Freon” solvents are odorless.
and much less toxic than ordinary solvents.
Vapors won’t cause nausea or headaches.

» Won’t burn or explode — Underwriters’ Lab-
oratories report ‘“Freon” solvents nonex-
plosive, noncombustible and nonflammable.

* Leave no residue — No residue is left on
parts as they dry because no inhibitors are
needed to keep “Freon” solvents neutral.

® Negligible effects on plastics, elastomers, in-
sulation and color coding — “Freon’ solvents
remove oil and grease with minimum swell-
ing of plastics or rubber and without craz-
ing or softening paint, wire coatings or in-
sulation.

Write for free solvents booklet. E. T.
du Pont de Nemours & Co. Ine.),
“Freon”” Products Division 558, Wil-
mington 98, Delaware.

*Freon is Du Pont’s registered trademark for its
fluorinated hydrocarbon solvents.

FREE BOOKLET!
No obligation — write
for booklet which tells
how new ‘‘Freon” sol-
vents by Du Pont mini-
mize cleaning hazards.

REG.y. 5. paT.OFF

Better Things for Beiter living
««« through Chemistry
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August 1959



Products

AC NULL DETECTOR

Model 51-A, ac null detector, is a
sensitive tuned detector covering the
frequency range of 20 cps to 200 Xc.
Input impedance is 1 megohm
shunted by 100 uuf. A 10 pv input

produces a % in. deflection on the 2
in. cathode ray indicator and/or a
0.1 ma deflection on an external me-
ter. Discrimination against the 2nd
harmonic of the tuned frequency is
40 db over most of the frequency
range. May be calibrated for use as
a tuned peak-to-peak voltmeter or as
a wave analyzer. Boonton Electronics
Corp., 738 Speedwell Ave., Morris
Plains, N. J.
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TV LEAD-IN CABLE

Permohm, a 300-ohm TV lead-in
cable provides constant impedance
regardless of adverse atmospheric
conditions such as salt spray, smog,
fumes, rain, and ice, offers lower
losses and better reception of VHF,
unF, and color signals in all areas.
It also improves signal reception in
fringe areas where long leads are
used. Constructed of copperweld con-

ductors and virgin polyethylene pri-
mary insulation encapsulated in cel-
lular polyethylene. Available in 50,
75, and 100’ lengths. Belden Mfg.
Co., Chicago, IlL
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FSLER MAKES THE LARGEST ASSORTMENT OF SPECIAL, -
ER COOLED "

SPECIAL h51.NDARD WELDING T1PS,ACCESSORIES 2 YAT
WELDING TIPS, |
HOLDERS

and

WELDING JIGS

W4

MADE TO YOUR
SPECIFICATIONS

EISLER VERTICAL a8

EISLER VERTICAL SPOT WELDER

i WMADE IN SIZES V2-1-2:3-5 KVA

SPTT WELDER j
0K AS A
o FLASH"
5 X

LONG ARM SPOT WELDER
WITH } KYA TRANSFORNER

No.23-VIL

L i
EISLER ENGINEERING CO., INC.

770 So. 13th St. NEWARK 3, N. J.
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DEVIATION MIEASURED

10cps to 126kc

New FM Deviation Meter has carrier frequency range 4—
1024Mc; crystal controlied LO enables measurement down
to 10cps deviation. Used with a 'scope, it measures peak
deviation of complex wave-forms. Very easy to operates
Model 791D sp e e d's deviation measurements.

Carrier Freq. Range: 4—1024Mc, xtal locked
Mod. Freq. Range: 25cps to 35kc

D=viation Ranges: 0-5, 25, 75, 125ke.
A-curacy: 39%. Xtal standardized
Jstortion: Less than 0.2%

21 tubes: 6AKS5, 6C4, 0B2, 5651,
6CD6G, 524G, 5647, 6AS6

Bcoths
314-316

WESCON
SHOW

) MARCONI

INSTRUMENTS
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192

TENSOLITE CABLE
RIDES THE X-15

It's no small honor to be picked to ride the X-15 — America's first space-craft,
All components were carefully selected, then checked and re-checked for top
performance and reliability. Tensolite is honored to have its multi-conductor cable
included in this tremendous program.

Producing inherently reliable 250 deg. C. cable and cable assemblies is
Tensolite's specialty. Cables utilizing the maximum number of conductors in a
minimum of area — saving weight and space — are available as ribbon cable or
standard round configurations.

“You write the specs — Tensolite does the rest.” Or let our experienced cable
design engineers assist you. Many leading aircraft and electronic manufacturers
are taking advantage of Tensolite’s new, expanded design and production facilities
in the cable field. We'd like to work with you on your cabling problems. Contact
your local Tensolite representative, or write to:

) INSULATED
WIRE CO., INC.
A Subsidlary of Carlisle Corporation

West Main Street, Tarrytown, N.Y,
Pacific Division: 1516 N. Gardner St., Los Angeles, Californla

HOOK-UP WIRE + AIRFRAME WIRE » COAXIAL CABLE » MULTI-CONDUCTOR CABLE » MAGNET WIRE

See Us At Booth 1412 At The Wescon Show
Circle 121 on Inquiry Card

Products

FLEXIBLE CABLE

Flexible r-f coaxial cable operates
continuously at 1000°F and at higher
temp. for short time excursions. It is
resistant to nuclear radiation, to
shock and to vibration, and is alti-

tude insensitive and moisture resis-
tant. The cable core is modified
semi-solid silica; inner and outer
conductors are coated oxygen-free
high conductivity copper wire. Nomi-
nal impedance is 50 ohms. Velocity
of propagation is 69.0%. Maximum
operating voltage is 1000 vrms. Am-
phenol Cable & Wire Div., Amphenol-
Borg Electronies Corp., S. Harlem
Ave. at 63rd St., Chicago 38, Il

Circle 278 on Inquiry Card

RELAYS

B-145 series of relays provide time
delay overload protection and also
signals motors contactor at first sign
of trouble. Inverse time delay allows
for starting inrush and transients,
but quickly senses locked rotor, over-
loads, winding to winding, or turn to
turn faults. Time delay can be de-
signed for fixed or integrated period
in this group of motor protector re-

lays. B-145 series specs are: current,
5 a up, 115 to 140 v., 60 to 400 cps.
Hartman Electrical Manufacturing
Co., 175 N. Diamond St., Mansfield,
Ohio.

Circle 279 on Inquiry Card
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initial MIL-T-27A testing.
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HVC Hermetic

Variable Inductors

NOUCTANCE NN o,

A step forward from our long es- % Lo
tablished VIC series. Hermetically
sealed to MIL-T-27A...extremely
compact...wider inductance
range ... higher Q... lower and
higher frequencies...superior
voltage and temperature stability.
Case 25/32 x 1% x 17/32, 2 o2.

Hi-Q Inductors.... FROM STO

As largest producers in this field for over two decades, UTC inductors cover
virtually every need for both fixed and variable units of exceptional stability.
Hermetic units have been proved to MIL-T-27A,

eliminating costs and delays of

For complete listing of our 700
stock items (300 hermetic)
write for catalog.

Type Min.
No. Hys.

HVC-1 .002
HVE-2 .005
HVC-3 011
HVC-4 .03
HVC-5 .07
HVC-6

HVC-7

HvC-8

HVC-9

HVC-10

HVC-11

HVC-12

MaQE MQ series

15 stock values

from 7 Mhy. Compact Hermetic
to 2.8 Hy Toroid Inductors

The MQ permalloy dust toroids
combine the highest Q in their

MaA ; ; ; i
19 stock values plass with minimuem sue._Stablllty
from 7 Mhy is excellent undes varying volt-
to 22 Hy. o AT maQab age, temperature, frequency and
MQ drawn case structure 08 Q! VAR New extreme stability in- vibration conditions. High perme-
Length Width  Height o0z. ""‘H ST ductors for 12KC to 130KC ability case plus uniform winding
MaE U2 1116 1732 15 | 15 stockvanes Pl - range. Typical Q is 170 @ affords shielding af approximately
Ma@A, MQD 11/16 1.9/32 1.23/32 4 from 10 Mhy. 5 | 50KC. 6 stock values from 80 db.
MaB 1-5/16 2:9/16 2-13/16 14 | to 25 Hy. LT e 2 mhy. to 20 mhy.
0 2557 3 s 7 9 1 3 5
MQL Low Frequency High Q Coils D! Inductance Decades
The MQL series of high Q coils employ special These decades set new standards of Q,
laminated Hipermalloy cores to provide very high stability, frequency range and convenience.
Q at low frequencies with exceptional stability Inductance values laboratory adjusted to better
for changes of voltage, frequency and tempera- than 1%. Units housed in a compact die cast
2 ture. Two identical windings permit series, par- case with sloping panel ideal for laboratory use
L allel, or transformer type conections. 1-13/16 AV x 8% x 2% high.
dia. x 2¥%2” H.
MaL-o .25/1 Hys. ; o
” o @ N —
Mol 25/10 Hys. ” — = ‘ 11 { I E .
M@L-2 5/20 Hys. T 15¢ ——— ] _1 ;
50 55 g w0 | | | | h‘
MaL-3  50/200 Hys. » ~OE X o — S D13 - 1»-1 Disi: Ten 18 Mny. steps.
MaL4 1007400 Hys. © ; Y R 7 L S D3 Ten 1 Hy. steps.
MQL5 625/2500 Hys. * & w amm  w @ @ = & = Lo L1 |1 DI-4  Ten 10 Hy. steps.
3 ] 3 10
Mean Mean VIC variable Inductors
P T Type Hys. Type Hys.
%: vic-1 0085 VIC-12 1.3 The VIC mdUCtDI’S h_ave repre-
E = b vic-2 013 VIC13 2.2 sented an ideal solution to the
is P — vic-3 021 VIC-14 3.4 problem of tuned audio circuits.
e vic-4 034 VIG5 5.4 A set screw in the side of the
i R 0] R G A vIg.S 053 VIC-1E 8.5 case permits adjustment of the
» “”:gf’ -?3“ “’I'Ig“; ;? inductance from +85% to —45%
I:__’;_ Vit B VIC-19 33, of _the mean value. Setting is
B : L5 viC-9 34 VIC-20 52. positive.
— g 3 C h dicate effecti
VIC case structure ) === X VIC-10 .54 vic-21 83. urves shown indicate effective
i - = A e vic-11 -85 vIC-22 130. Q and L with varying frequency
Length  Width  Height oz 4 t and applied AC voltage
1.1/4  1-11/32  1.7/16  5-1/2 = e e R ’
SPECIAL UNITS
TO YOUR NEEDS UNITED TRANSFORMER CORPORATION
Send your specifications 150 Varick Street, New York 13, N. Y.

for prices.

PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD,, LOS ANGELES 16, CALIF.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: “ARLAB”



Coil Winder

From the AMCI Catalogue “".......
voltage coils used in alternating
AUTOMATIC IMPEDANCE PLOTTERS current applications, the material

® Continuous impedance display with frequency will be an insulétf)r. The bobbin
® Available in portable and rack-mounted units used in the original application
were made of nylon. All bobbins

Type Frequency Range (mc) Line Size N .
12 25250 Type N necessarily become an integral part
i 130400 Jree N of the coil and, therefore, can be

impregnated as a complete unit in

TR | e of ey

methods.

® Residual swr under 1.010 A Dayton Electric 1M-954 -
® Rated error in detected signal under 1.005 DC mo?:{)ror;rov(ie(cleglcpowex? to A;}?e

® Available with a wide variety of tapered reducers drive wheels through “O” rings

F - . -
| 1;;’213 requen;g g;(';oge (me) 'm'”ds;":°7(5°h"'s) which are used as belts in 14-inch
- - T . -
£ %ggg-g 1(7)8'3888 gg or ;g pulleys, in a 4:1 step-down ratio
H o or .
1026-4 1026.4 150-3000 %0 or 75 to the main pulley shaft. All other
1026-2 300-3000 50 or 75

ratios to the drive shafts are 1:1.

All drive shafts are mounted with
COAXIAL SWITCHES nylon bushings. The idler wheel

e [ H,'gh power raﬁngs’- swr under 1.06 shaft is mounted on ball bearings.
® Pressurized Either nylon bushings or ball bear-
i ® Motor-driven and manually operated models ings may be used throughout, al-
Type Frequency Range (mc) Line Size though the nylon bushing is un-
s e - g:f:: doubte'dly conducive to quieter
Very high peak power models for radar applications operation.
1038-HV 0-450 61"
TYPE 1038 1136-HV 0-500 3" %//\
Z
INSTRUMENT LOADS ULl P
Bl INSTRUMENT LOADS [JEECER ~ i[__;m
2 ® High stability; very low swr ? E L2272 11 BOBBIN (1)
/ ® Nearly all transmission line sizes Z : @%1 H
Type Frequency Range (mc) Line Size Max SWR E :é;a/":‘ E
) 11088 0-1100 Type N 1.02 Lt )
e 1060 vy LGS ——
11058 1110 0-650 31~ 1.03
Fig. 2: Split bobbin fitted on the core.
HYBRIDS . . .
Maximum bobbin speed is ap-
, — ® Very broad band ® Very low residval unbalance proximately 1000 rpm since there
’ ) - Type Frequency Range (mc) Max. SWR Uniz?i:i::ea:db) is a 2:1 step-down ratio in the
) 1027°K 60-120 14 ~50 drive-wheel-to-bobbin relationship.
1037 M 240480 I's -39 A Singer Sewing Machine motor
1027-N 480-960 1.6 —50 controller (part number 194828) is
1098 960-1600 16 —140 d trol th indi d
i}gg %ggg:gggg }g :gg used to contro e win ing speed.
00K E0%20 ¥ = A Vefeder Rpot counter with 'key
1100-L 120-240 1.4 —55 reset is provided to count the wind-
TYPE 1100-M 240-480 15 —55 . o .
1104 1100-N 480-960 1.6 —55 ing turns; it is also belt-driven.
oo S e Z2% The drive ratio of the counter is
1024 TV Channels 2-13 1.05 —50 1:1 with the bobbin.
Insulation is inserted after each
OTHER PRODUCTS layer of winding. Tape is not
TAPERED REDUCERS TV BROADCASTING ANTENNAS — usually required to ho]c% the in-
LINE STRETCHERS directional and omnidirectional sulation in place. This is accom-
DIPLEXING FILTERS ADJUSTABLE MATCHING NETWORKS plished by the downward pressure
VOR ANTENNAS IMPEDANCE STANDARD LINES of the wire, which is under a slight

tension, and by the guiding action

ANTENNA SYSTEMS — COMPONENTS — AIR NAVIGATION AIDS — INSTRUMENTS provided by the ends of the bobbin.
The start and finish, however,

Mcmu acturz;zg @7 | should be taped down. Any con-
e" 299 ATLANTIC AVE., BOSTON, MASS. ventipnal termination is suitable

for the finish of the winding itself.
194 Circle 123 on Inquiry Card ELECTRONIC INDUSTRIES - August 1959




Tele-Tech’s

ONIC

The Systems Engineering Section of ELECTRONIC INDUSTRIES .
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SYSTEMS—WISE . ..

) Automation of TV stations has proceeded very slowly.
Less than 25 stations have seen fit to “automate,” i.e.,
cue switching and timing by pre-set electro-mechanical
means. Equipment manufacturers expect this number to
double by the end of the year, however. Gradual change-
over to automatic switching by all large and medium-
sized outlets is virtually inevitable, according to both
manufacturers and operators of “automated” stations.

) More support for the revision of Section 315, Federal
Communications Act has been received. This time the
help comes from the Freedom of Information Committee
of the NAB. This group has urged prompt passage of
legislation removing news operations from the equal
time provision.

LONG-LIFE
POWER TUBES

Power tubes in driver
and r-f power ampli-
tier stages of RCA
transmitter at Radio
Free Europe’s station
near Lisbon, Portugal,
are examined by RCA
technical personnel.
Tubes shown have an
average of 31,000
hours of program ser-
vice logged to date.

» META, Metropolitan Educational Television Association,
has set as its goal the acquisition of a VHF channel for
full-time educational broadcasting in the New York area
—as soon as possible. This is the only way in which the
4Y, million homes—17 million viewers—in that area will
be able to enjoy the cultural advantages now available
to 41 other metropolitan areas—60 million viewers.

) Videotape recorders will be installed in the top 100
TV markets in the United States before the end of the
year, according to Tom Davis, Marketing Manager of
that Ampex division. Tape coverage of these markets
opens the door for national advertisers to set in motion
their extensive plans for taped “spots.” Tape floodgates
will unfold concurrently with the Christmas selling season.

» F. C. Sowell, VP and General Manager of WLAC, Nash-
ville, has been elected to the Chairmanship of the Radio
BRoard of the NAB. Vice Chairman of the group is Thomas
C. Bostic, VP and General Manager of the Cascade
Broadcasting Co.—and Mayor of Yakima, Wash.

ELECTRONIC INDUSTRIES -+ August 1959

) Senator Frank E. Moss (D-Utah), appearing before a
Senate subcommittee, said that enactment of his new
“TV booster” bill is needed if smaller communities are
to be protected in their right to establish free television
services. His bill would place community antenna tele-
vision under FCC regulation and give the Commission
authority to license new as well as existing vhf “booster”
stations.

p FCC commissioners may continue in office, after the
termination of their membership, if a bill (8.1965) pres-
ently before the Senate is passed into law. The bill is
designed to amend the Federal Power Act and the Com-
munications Act of 1934 to make uniform the termination
of membership on these commissions with membership
on the FTC, ICC, and CAB. Under existing law, members
of these three groups continue in office until their suc-
cessors have been appointed and have qualified.

) Nine grants totaling more than $35,000 have been
awarded in the third year of the continuing joint edu-
cational radio programming project of the National Edu-
cational Television and Radio Center (NETRC) and
the National Association of Educational Broadcasters
(NAEB). Eight institutions received awards this year
for the project theme, “The American in the Twentieth
Century.”

p Frank Morris, veteran writer-producer and continuity
director, is now West Coast representative for the Tele-
vision Code Affairs Department of the National Asso-
ciation of Broadcasters.

p The FCC has extended its deadline on type-approved
TV monitors, frequency and modulation, until June 1, 1960.
Action was taken in view of the continued development
of more stable frequency control circuits in AM, FM,
and TV transmitters.

FILE-COMPUTER
FOR FIRST ARMY

Specialist prepares a
program for the Uni-
vac File - Computer
recently installed at
the Adjutant General
Automatic Data Pro-
cessing Center, First
U. S. Army, Gover-
nor’s lIsland, N. Y.
First system of its
kind at a field Army
level, it introduces a
new concept in effi-
cient, error-free con-
trol of data on active
and reserve person-
nel, their units and
equipment.
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This article is academic. It reviews those fundamentals which are often
omitted in courses in network analysis, Laplace transforms, or servomech-
anisms. The methods—convolution, superposition integrals, impulse and
step functions—furnish a more general understanding of the theory.

Analyzing Systems by

By JEROME E. TOFFLER
Member of Technical Staff
Hughes Aircraft Co.

Florence & Teale Sts.

Culver City, California

HE convolution integral pro-
vides a direct method of deter-
mining the response of a linear sys-
tem to an arbitrary input in the

time domain. The word “system” is
used here in a broad sense and
could be a servomechanism, an elec-
trical or a mechanical network, a
filter, etc.

Convolution

Although the problem is usually
simplified by Laplace transform
techniques, convolution provides a
graphical method of solution in
cases where, for various reasons,
an analytical solution is not pos-
sible. It is also of theoretical im-
portance in furnishing an insight
into system behavior which is dif-
ferent from that obtained in the
complex frequency domain.

Stated mathematically, the con-
volution of two functions f(¢) and
g(t) is as follows:

=

h(l)=/:f(t—x)g(x)(1x (1)

- /;f(x)g(l—x)dx @)
= {fO*g©® (3)

The integrals are functions only
of the limit ¢ and not the variable
of integration x. The asterisk in
Eq. 3 is a symbolic notation for
convolution.

From the system viewpoint, f(¢)
represents a driving or excitation
function, and g(¢) represents the
response of a linear system at time
t after it has been excited by a unit

Fig. 1: The arbitrary function

A e
A N
7 | o
E f ft,)
= f(fo) ('l’| )ﬂ 2
’IA fo&AYI)! Atale t
196

impulse occurring at ¢ = o. A unit
impulse, also called a delta func-
tion, may be considered physically
as a pulse of high amplitude, very
narrow width compared to the sys-
tem time-constants, and an ampli-
tude-time integral equal to unity.
Mathematically, a unit impulse oc-
curring at ¢t = a, is defined as fol-
lows:

st —a) = 0 ift # a
8 (t —a) =

/i:é(l—a)= 1

The normal response, g(t), to a
unit impulse is sometimes called
the “weighting function” for a rea-
son to be explained later. It is
closely related to the “Green’s func-
tion” method of solving differential
equations.

A linear system is completely de-
fined by its weighting function be-
cause the output for any arbitrary
input can be computed using Eq.
1 or 2. Because of the symmetrical
form of these equations, it is seen
that the driving function of the
weighting function play similar
roles in determining the response.

The convolution integral can be
formulated by resolving any arbi-
trary input into a series of narrow
rectangular pulses each with an
are of magnitude f (¢,) A ¢,
Fig. 1.

ift =a
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Fig. 2: Reflection and
shifting of a function.

gix)

Superposition

The response is represented as
the sum of the responses to each
pulse. The narrow pulses represent
the magnitudes of impulse func-
tions, and the weighting function
g(t-a) is, by definition, the re-
sponse to a unit impulse at time
t —a. Therefore the response is
approximated as follows:

h(t) =[f(t)at]lg (t — L)
+ U@ ALlg Ut —t)---
+ [f (tn) A ’n] g (t - ln) (4)

=T () Atlg (t — 1)

In the limit as At, approaches zero,
this summation becomes the con-
volution integral:

h () =/:f(x)g(t—x)dx (5)

The reason for using the name
“weighting function” can be seen
from Eq. 4, where each impulse is
“weighted” in contributing to the
total response. It is evident that
the response at any instant may be
influenced not only by the driving
function f(¢) at that instant but
also by all previous values of f(¢).
In this sense, the system may be
said to “remember” former inputs.

From Eq. 4, it is apparent that
convolution is based on the princi-
ple of Superposition; that is, the
total response is a summation of
the responses due to each portion of
the input. The theory, therefore,

ELECTRONIC INDUSTRIES -

applies only to linear systems be-
cause only in these systems is su-
perposition valid.

Graphical Interpretation

Convolution has an important
graphical interpretation which can
be obtained directly from the de-
fining integral in Eq. 1, provided
the significance of each term is
clearly understood. In particular,
if the weighting function g(z) is
given, the function g(i-xr) rep-
resents a shift of ¢ units to the
right and a reflection about the
vertical line x =— ¢, Fig. 2.

Corresponding ordinates of f(x)
and g(t-z) are multiplied to form
the product function f(x) X g(t-x).
The area enclosed by the product
curve represents the value of the
integral. The process is tedious
when performed manually because
the multiplying of ordinates and
evaluation of area must be repeated
for each value of time {. However,
the two functions involved can be
empirical and need not be expressed
analytically. Further details of
graphical convolution can be found
in Reference 1.

Another important type of exci-
tation is the step function. The step
function of amplitude K, occurring
at t=—a, is defined as follows:

Ku(t—-—a)=Kiflt 2 a
= 0ift <a

August 1959

“
-

g(t-x) |x

t

This function is illustrated in
Fig. 8; it is seen to be analogous
to closing a switch.

The characteristic response to a
unit step is called the indicial ad-
mittance, c(¢), which completely
defines a linear system just as well
as the weighting function, g(¢). In
fact, these two functions are re-
lated as follows:

¢ () =/:g(x)dr

Representation of an arbitrary
input, f(t), as the sum of a series
of positive and negative step func-
tions is illustrated in Fig. 4.

The normal response to any in-
put, in terms of indicial admit-
tance, is the following:

h() =1 ()e (D)
+ /‘ ' @e( —x)dr  (6)

The proof will not be given here.
It is similar to the proof of Eq. 4.
It consists of summing the re-
sponses to each step and allowing
the steps to increase in number
idefinitely. The limit of the infinite

t
K
¥

t=a i

Fig. 3: Step function of amplitude K.

summation is the integral of Eq.
6. This integral contains the deri-
vative of the driving function
rather than the driving function
itself, However, it is a useful form,
since in many cases step-function
response is easier to determine
than impulse response.

Response Representation

Egs. 5 and 6 are equivalent and
exact representations of the re-
sponse, although their derivations
involved approximations, Both Eq.
5 and Eq. 6 are based on the prin-
ciple of Superposition. In Eq. 5,
the output is a summation of re-
sponses to impulses, while in Eq.
6 the output is a summation of

(Continued on page 200)
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CUES

|for Broadcasters

Audio Switching

W. D. HAY & C. S. MORRIS
WUSC, Columbia, S. C.

As our operation matured, the
need for selecting among several
program sources to feed the trans-
mitter line became apparent. We
wanted a means that was simple,
foolproof, rapid, and versatile. The
end product of this situation is a
relay switcher which selects one
of four audio circuits, while can-
celling any one previously con-
nected. Push-buttons activate the
switcher. Only two sets of buttons
are used, but others may be added
since all sets are identical and in
parallel.

We used Mossman illuminated
push-buttons. However, any sort
of S.P.S.T., non-locking, normally
open butten with associated tally
lights would do just as well. There
is a fail-safe feature in the event
of difficulty. Each program relay,
when off, feeds its audio to a ter-
minated patch. This affords man-

= TO
‘ CONTROL ;
| ADDITIONAL £

CIRCUITS *—
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ual switching with patch cords in
emergency conditions and also
keeps the trunks correctly loaded
at all times.

Four hours of our broadcast day
are pre-taped for unattended pro-
gramming and we use one posi-
tion to start a tape transport as
well as to switch its audio. The
number of circuits may be ex-
tended indefinitely by continuing
the circuit with additional button
and relay combinations in its pres-
ent form. Diodes across each coil
prevent switching transients.

Since we use two separate con-
trol rooms, being able to transfer
the program source without having
to trot from one place to another
has made control work much
smoother. This feature is espe-
cially appreciated when only one
person is on duty. The unit has
given six months of continuous
trouble-free service and seems to
be the solution to our switching
problems.

2
INPUTS

Fail-safe is provided
OUTPUT for this switching sys-
tem by feeding the
audio from each pro-
gram relay, when off,
to a terminated patch.
1. AUDIO TRUNKS Manual switching is
2 TO TERMINATED then available and the

PATCH trunks are kept cor-
rectly loaded.

A Useful Tool—The Awl

NORMAN F. ROUND, Ch. Engr.
WCCM, Lawrence, Mass.

A small awl with wooden handle
and a point of 3 to 4 inches is a
very useful tool to have around the
shop—not a carpenter shop either!
The following reasons should jus-
tify it:

(1) When taking voltage or ohm
readings on wires that come out
of transformers, etc.,, and termi-
nate on the other side of the
chassis or in hard to reach places,
just prick the wire with the awl
and place the probe on the awl and
you have your reading without
hunting for the wire termination.
(Be careful not to press too hard
when taking voltage readings or
something else may need replace-
ment.)

(2) Most noisy or intermittent
tube sockets can be repaired by
squeezing together the small tube
prong holders with the point of
the awl so that they’ll fit more
tightly on the prong of the tube.
Especially useful for tube check-
ers,

(3) It can be used to enlarge
the tiny hole in tube caps to facili-
tate soldering the cap back on and
to enlarge small holes in the chas-
sis to allow using larger screws,
ete. The awl will work fine on prac-
tically any thickness of chassis ma-
terial.

(4) It permits easy unwinding
of the outer braid on shielded cable
without doing damage to the tiny
wires.

Other uses can be found for this
simple but effective tool. The point
will stay sharp for a long time
without resharpening.

$9% for Your ldeas

Readers are invited to contribute their

own suggestions which should be short

and include photographs or rough

sketches. Typewritten, double-spaced

text is requested. Our usual rate will
be paid for material used.
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Special-design tower support-
ing Air Force antennas for
test purposes.

Horn-type receiving antenna and support

towers for signal amplification.

Towers supporting large
curtain type antenna for
scatter communication,

STAINLESS TOWER DESIGNS
OFFER UNUSUAL VERSATILITY
FOR SPECIAL APPLICATIONS

“Custom” design utilizing Stainless stock
tower sections is the answer to many special
tower requirements. Standard stock tower
sections may be modified and adapted to
special specifications at minimum cost.

A wide variety of self-supporting or guyed
structures are available to support all types
of top or antenna loads and withstand all
types of wind, ice and rigidity conditions.

Let Stainless’ Design Staff advise and assist
you with your structural problems,

Special design  self-sup-
porting test structure hav-
ing very rigid deflection
and ice load specification,

STAINLESS, INC. e NORTH WALES ¢ PENNSYLVANIA
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Superposition
(Continued)

responses to step functions. Since
an arbitrary input can be con-
sidered to consist of either impulses
or step functions, Eqgs. 5 or 6 must
vield the same result. In using
these equations, it is assumed that
the system is initially at rest be-
fore application of the excitation
function at time ¢t = 0.

To this point, all calculations
have been performed in the real
time domain without use of trans-
forms. However, there is an im-
portant relationship between the
convolution integral and Laplace
transform techniques, as shown be-
low.

Fig. 4: Arbitrary
function f(t) approx-
imated as a sum of
step functions.
decreasing portion is
obtained by

negative steps.

f(t)

The

using

f'(t)at,
| £'(t))At

— (o) —

i

|

|

|

I

I
|8to| 21, |31,

where,

IT (p) = transform of h (¢)

G (p) exp (= pt,) = transform of
gt — 1)

In the limit, as At, approaches

I

the definition of F(p), the Laplace
transform of f(¢).

It is apparent from the above
derivation that convolution in the
time domain corresponds to multi-
plication in the complex frequency

Taking the Laplace transform of
each side of Eq. 4 yields
H (p) = [f (t) At] G (p) exp (= plo)
+ [ () A 4] G (p) exp (— ph)
ces [ ) At
G (p) exp (— plu)

H @) =

G (P) 21 (t) &ty exp (= pl)

PLASTIC BOXES FOR

THE ELECTRONICS
" INDUSTRY

PROTECTS « ORGANIZES « SELLS

* Keeps small and fragile parts undamaged,
dustproof and easily inventoried.

* Displays your product at its best.
* Ideal for tote boxes, sales kits, repair kits, etc.

* Made of rugged Tenite Il with metal catches
and hinges.

* Special compartment arrangements without the
usual die costs.

WRITE TODAY FOR CATALOG AND PLOT PLAN SHEETS

SHOE FORM CO. INC.
DEPT. E AUBURN, N. Y.
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zero, this becomes
G (p) / L TQerd @
G(p) F (p)

Eq. 9 follows directly from Eq.
8 because the integral in Eq. 8 is

domain. Conversely, it can be
proven that multiplication in the
time domain corresponds to con-
volution in the complex frequency
domain.

The function G(p) is called the
system function or transfer func-
tion. It is the ratio of the response

or

be sune!

Our 60th Year of
Dependable
Freight Forward-
ing Service at
Low Cost!

Pon st on
=ZLIFSCHULTZ FAST FREIGHT=
FASTEST TO BOTH COASTS!

Circle 126 on Inquiry Card

ASPHALT BASE COMPOUNDS

for coil impregnation, potting, cable conduit sealing, drum
and barrel liners, etc.

* Bituminous materials modified with waxes, resins, and
polymers.

* Variable thermal conductivity.
¢ Softening points from [50°F to 295°F.
® Low viscosity-high cold flow systems,

Send for GENERAL SPECIFICATIONS CHART

on INSULATING and SEALING COMPOUNDS

3440 HOWARD STREET * SKOKIE, ILLINOIS
Telephones: ORchard 3-1050 ¢ AMbassador 2-3339

BIWAX CORPORATION

Over 30 years of formulating experience
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transform to the excitation trans-
form:

H (p)

F (p)

G (p) =

G(p) is also the transform of
the weighting function g(¢), as
was shown above. The same result
can be obtained by letting the ex-
citation f(¢) be an impulse func-
tion. Since the transform F(p) of
a unit impulse is unity, Eq. 9 be-
comes:

Hp) =G p -1 (10)
or
h) =g (11)

Eq. 11 shows that the response
g(t) to a unit impulse is the in-
verse transform of the system func-
tion G(p).

It must be remembered that Eq.
9, although it is algebraic, repre-
sents the solution of a differential
equation. Thus, if

G =V +p+c
then Eq. 9 becomes

Hp =G (p)F(p
_F
ap +bp + ¢

(12)

This algebraic expression is equiv-
alent to the differential equation
2 h (1) dh (1)

a e + b T +ch )y =1

The inverse transform of H(p) in
Eq. 12 is h(t), the solution of the
differential equation.

References:

(1) Transients in Linear Systems, by
M. F. Gardner and J. L. Barnes; John
Wiley and Sons, New York, 1942; Pages
231-235, and 262-263.

(2) Theory of Servomechanisms, by
James, Nichols and Phillips; McGraw Hill,
New York, 1947 ; Pages 30-38.

(3) Transformation Calculus and Elec-
trical Transients, by Stanford Goldman;
Prentice-Hall, New York, 1949: Pages
112-124.

Peltier Thermostating

On page 79 of the July, 1959, issue
of Electronic Industries, there ap-
pears the “What’s New . . .” item
titled “Peltier Thermostating.” Credit
for this material should have been
given to E. L. Armi, Chief Research
Staff, and C. G. Kirkpatrick, Senior
Research Engineer, Advanced Engi-
neering Dept., Autonetics, a Division
of North American Aviation, Inec,,
Downey, Calif. The item was ab-
stracted from their paper, ‘“Peltier
Thermostating for Increased Relia-
bility.”

©
PHIL A. MENT—calong with many engineers in the electronic industries
is moving. If you are, and—like them—want ELECTRONIC INDUSTRIES fo follow, please
do this: (1) Send us a wrapper imprint of old address; if not available, write down
completely your former location. (2) Tell us your new company, its address, specific
nature of business and your title. Missing any of these components will delay and cause
you to miss issues. So please remember—complete old address and new will speed-up
delivery of your ELECTRONIC INDUSTRIES.
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EaY Do

IMMEDIATE DELIVERY OF ALL TYPES

BY THE LEADER FOR OVER 10 YEARS

®

BOARDS

Feed-Thru Terminal Block 7TB12

Gen-Pro military terminal boards are manufactured and
inspected in accordance with latest revision of MIL-T-16784,
BuShips Dwg. 9000-S6505-B-73214 and BuOrd Dwg.
564101. Molding compound, per MIL-M-14E assures low
t dielectric loss, high insulation resistance, high impact
strength.

NEW MINIATURE TYPES NOW AVAILABLE
Gen-Pro miniature type military terminal boards conform
with Bureau of Ships Drawing RE10-D-764, as referenced
in MIL Standard #242.

WRITE today for new catalog Miniature
Solid Block 17TB10 with illustrations & specifications 26TB10

GENERAL PRODUCTS CORPORATION
Over 25 Years of Quality Molding

UNION SPRINGS, NEW YORK TWX No. 169 |
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__WASHINGTON

MICROWAVE ACTION POSSIBILITY — In their
final meetings before the August vacation recess,
the FCC had under concentrated consideration its
determinations about the microwave radio services
above 890 Mc, based on its lengthy hearings of two
years ago. The Commission, in its meetings during
the latter part of July, closely studied the formula-
tion of its policies as to the operation of common
carrier and private microwave services, the eligibil-
ity of the different categories of microwave user
organizations and technical standards for the ser-
vice in the form of proposed rules. Because of the
many difficult problems and conflicting positions of
microwave services, the FCC could well defer issu-
ance of its proposed rules until September.

CONGRESSIONAL SCRUTINY — The scarcity of
frequencies for the expanding mobile and industrial
radio services, as well as the continuing quest of
television interests for more channels, has created
a substantial interest on the part of the Senate
and House Interstate & Foreign Commerce Commit-
tees which handle legislative policy for the FCC
and the communications-broadcasting fields. Even
though handling a myriad of subjects involving
many fields of commerce, the Congressional com-
mittees have become well aware of the tightness of
the spectrum for civilian use and are aiming the
study of this situation toward an improved method
of determining the frequency space requirements
for the armed services and other governmental
agencies. A comprehensive panel discussion of the
latter problem was conducted by the House Com-
mittee.

News Letter

TV HOLD THE LINE — The conclusion of the
lengthy hearings on frequency allocations between
25 and 890 MC resulted in the opinion of expert ob-
servers, interrogated by ELECTRONIC INDUS-
TRIES’ Washington news bureau, that the FCC will
be able to do little, if anything, with the multitude
of issues presented by the non-broadcast radio ser-
vices until some decisions are made on the pending
TV allocations problems. In fact, it is apparent that
the FCC will adopt a “hold the line” approach on
television spectrum assignments so that there will
be no disruption of existing TV allocations. Simi-
larly, due to strong pleas about increased interest
of listeners, an expansion of UHF television space
is planned.

FM and UHF television broadcasting allocations
will not be disturbed until the Commission has given
that broadcast service a thorough reappraisal. UHF
television space, even with the significant testimony
by non-broadcast radio services that it was not be-
ing effectively used, likewise appears to be safe
from allocation to other services for the time being.
However, proponents for the common carrier broad-
band mobile radiotelephone system made a strong
presentation about such a program’s value in the
public interest. Therefore, UHF television bands
could well be taken away from that service and the
spectrum space made available to mobile, industrial
and similar non-broadcast radio users.

National Press Building ROLAND C. DAVIES

Washington 4

DEPARTMENT OF SCIENCE AND TECHNOLOGY
—Bills have been introduced to Congress, H. R. 7954
and S. 1851, for the establishment of a commission to
study the desirability and function of a Department
of Science and Technology. The Engineers Joint
Council has announced that they would like it called
the Department of Science and Engineering.

FOREIGN INVESTMENT—Roy C. Ingersoll, Chair-
man of the Board of Borg-Warner Corporation, told
the Ways and Means Committee of the House of
Representatives that American business needed pas-
sage of H. R. 5, the Boggs Bill. He told them that
passage of the bill would provide the necessary in-
centives for firms to expand their foreign activities.

He pointed out that American industry has press-
ing capitol requirements to satisfy domestic needs
and limited funds left for foreign market. The Boggs
Bill would make it possible for profits generated
abroad to be utilized for further investments abroad

202

without their being severly reduced by the present
52% U. 8. corporate tax.

ADVANCED RESEARCH PROJECTS — The Ad-
vanced Research Projects Agency has authorized
the Army Missile Command to conduct space-sup-
porting research projects in 16 selected items. Some
of these items are advanced space propulsion, ma-
terials, and guidance and control. AOMC has been
allocated $1.25 million for these projects. They will
do some of the work themselves at Huntsville, Ala.,
and let contracts for the balance.

EXPORT DOCUMENTS — Applications to export
civil aireraft and related parts and electronic equip-
ment filed now must be accompanied by appropriate
documentation according to the Bureau of Foreign
Commerce, U. S. Department of Commerce.

Exporters should consult the Bureau’s export reg-
ulations to determine the type of documentation re-
quired in submitting their applications.
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Products

RECORDING FILTER

Model S-305, variable band pass fil-
ter is for use in dise, tape and motion
picture sound recording applications
and for industrial uses requiring the
reduction of audio bandwidth to pre-

determined limits. Two key switches
are provided permitting insertion of
the low frequency and/or high fre-
quency filter sections independently,
at the time and cut-off frequency de-
sired. Normalled input and output
jacks provided. Selector switches per-
mit choice of 15 low frequency cut-off
points, from 30 to 200 cycles, and 15
high frequency points from 2 to 15
KC. Studio Electronics Corp., 711 S.
Victory Blvd., Burbank, Calif.

Circle 259 on Inquiry Card

OSCILLATOR

A 2-tube, plug-in oscillator, Model
LF-3, can operate over a broad range
of crystal frequencies. It can be used
with crystals having a natural fre-
quency as low as 5 KC and as high
as 500 xc without requiring any tun-
ing adjustment or circuit change. Out-
put frequency may be changed by
plugging in crystals or using a switch
to choose the desired crystal. A non-
critical value of resistance is generally
connected from crystal to ground to
compensate for the widely varying

L

h ‘“<‘,‘ o
serial resistance of crystals in this
low-frequency range. Long-Term sta-
bility of the output is better than
+29,, with an output voltage of over
1.5 v. rRMS into 50K ohms. Telonic
Industries, Inc., Beech Grove, Ind.
Circle 260 on Inquiry Card
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New SHIFT REGISTERS by General Electric
CUSTOM DESIGNED from O to 700 kc/s

Catalog components or devices oftentimes do not truly fit design needs.
General Electric, working directly from your specifications, custom designs
the new Voltage Controlled Shift Register for any frequency between 70 and
700 ke. Within a matter of days, first prototypes will be shipped. VCSR’s
deliver far higher shift rates than core-diode registers, with considerably less
power dissipation. For shift speeds below 100 kc/s, custom designed core-
diode registers are also a part of this General Electric service.

G-E Shift Registers can be designed within these parameters:

Shift Pulse Power:. .. ................ as low as .001 watts per ke
Shift Pulse Voltage:. ... ...... ... ... 5to 50
Signal Voltage:. . ................. ... ... 31025
Signal-to-Noise Ratioz. . ............................. up to 15:1
Temperature:. . .. ... —65°C to +125°C

For complete information write to Defense Industries Sales, Section 227-20'B

GENERAL @3 ELECTRIC

DEFENSE ELECTRONICS DIVISION
HEAVY MILITARY ELECTRONICS DEPARTMENT, SYRACUSE, N. Y,
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End RFI Shielding problems with SCHUYLERNIT
Standard RFI Shielding Strips and gaskets.
These strips are available in continuous lengths
and meet the exact requirements of most RFI
gasketing problems. SCHUYLERNIT Shielding Strips
come in Monel, Aluminum, and Silver-plated Brass.
Ask our technical department for engineering
assistance on other than Standard Shielding Strips.
RFI Shielding Strips are made of a resilient

metallic structure with maximum conductivity for
continuous contact between uneven mating surfaces.
Write today for SCHUYLERNIT complete
illustrated RFI Shielding Manual.

*Radio Frequency Interference
specialists in RFI" shielding

}‘”W" -/—i,;, - ./f', ,7‘ = —— \) "\\\7 - -
= = = = =

SCHUYLER MANUFACTURING CORP. 86 Porete Ave., No. Arlington, New Jersey
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witrasonics Cleans parts

o
CIRCOSONIC® Multi-Purpose - g,
cleaning units pay for themselves N
in quick order
by radically cutting costs and saving labor.
They are ideal for removing excess solder flux,
fingerprints, lint, waxes,
polishing compounds from such parts as gears, %
bearings, instruments and hundreds of
other applications.

CIRCOSONIC units are available

in a wide range of sizes

to serve your every cleaning need.

CIRCO engineers will be pleased to offer technical
assistance and recommend the specific units

to fit your needs.

| S 4

. |
in seconds

mwﬁw

with CIRCOSONIC®
cleaners

Send for our new booklet
"Tips on Ultrasonic Cleaning."”

F<
Specialists in ultrasonic energy CORPORA TION

51 TERMINAL AVENUE, CLARK, NEW JERSEY
Circle 135 on Inquiry Card

Cut Holes How To Get Things Done

Better And Faster
In Less Than : \
90 Seconds!
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CHASSIS PUNCHES

B8OARDMASTER VISUAL CONTROL

i

Make any size hole you want for
sockets, plugs, meters, others . ..
do it faster with less effort with
famous Walsco L.T.* Chassis
Punches. Easy to use...last a
lifetime. Send postcard for free
literature.

Q.

(*L.T. is Walsco's exclusive “'Low-Torque' design)

WALSCO ELECTRONICS MFG. CO.

Division of Textron Inc.

Western Plant: Los Angeles 18, California
Main Plant: ROCKFORD, ILLINOIS, U.S.A.
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f¢ Gives Graphic Picture — Saves Time, Saver
Money, Prevents Errors

?¢ Simple tc operate — Type or Wrlte o
Cards, Seap in Grooves

#c ldeal for Production,
Scheduling, Sales, Etc.

% Made of Metal, Compact and Attractive
Over 350,000 in Use

Pull price 54950 with cards
24-PAGE BOOKLET NO. Z-50

FREE Without Obligation

Write for Your Copy Today

GRAPHIC SYSTEMS

55 West 42nd Street © New York 36, N.Y
Circle 137 on Inquiry Card

Traffic, Inventery
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Products

ANTENNA ANALYZER

Model B-3-58, for matching of an-
tennas and feeder lines can be used
to maintain max. operating range
in mobile radio networks. It in-
stantly points to any mismatch be-

IR F RN
tween transmitter and feeder line or
between feeder line and antenna. The
check takes less than 10 min. The
analyzer operates from 3 to 260 Mc
with powers up to 1 Kkw. It consists
of 2 units—a directional coupler and
a double dec amplifier containing
meters that display incident and re-
flected power directly. The antenna
analyzer does not alter the charac-
teristic impedance of the line and
does not cause major insertion losses.
Haydu Industries, Inc., 1426 W. Front
St., Plainfield, N. J.
Circle 261 on Inquiry Card

MICROPHONE

Model 644, sound spot directional
microphone, uses a combination car-
dioid and distributed front opening,
enabling it to maintain proper re-
sponse far away from the sound
source. Its front effectiveness accep-
tance angle is 45° on each side of

center. Random noise cancellation
from the rear and sides exceeds 20
db. E-V rates the 644 sound spot’s
frequency response smooth from 40
to 12,000 cps. Weight 2 lb. 9 oz
Electro-Voice, Inc., Buchanan, Mich.

Circle 262 on Inquiry Card
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As Comprehensive A Review of

INFRARED

_mmmell  as Security Restrictions
f Will Allow!

The turning point in the practical application of infrared to military prob-
lems was during World War 1l when the Allies discovered the German
Army was using infrared for secret signaling between infantry troops, for
the surveillance of Russian tanks supposedly secure in the darkness, and
for the detection of Allied night bombers which confused radars by the use
of chaff. The turning point for the commercial application of infrared
came about the same time when the American synthetic rubber program
required rapid analysis of the C, fraction in butadiene production. Since
this could best be achieved through infrared spectroscopy, commercial
infrared spectrophotometers for chemical analysis began to appear
in 1943.

Today, despite great advancements in the application of infrared to mili-
tary and commercial uses, it appears to be only on the threshold of its full
realization. That's what makes infrared such an exciting and chailenging
topic to investigate.

SEPTEMBER PROCEEDINGS OF THE IRE EXPLORES
ENTIRE INFRARED FIELD

This special INFRARED ISSUE of the Proceedings of the of Naval Research and under joint-service direction.
IRE is the first unclassified American publication to bring
together in one place the bulk of the basic information on
infrared physics and technology. The material is current,
authentic, and much of it recently declassified. It was pre-

This comprehensive review of a rapidly growing science—
infrared—is only one of the many services offered mem-
bers of the IRE. Non-members of the Institute of Radio

pared under the auspices of the Infrared Information Engineers, however, are invited to reserve a copy of this
Symposia (IRIS), an organization sponsored by the office vital issue by returning the coupon below, today.
PARTIAL CONTENTS (e —— P e

OF THIS INFRARED ISSUE:

w

1 East 79th Street, New York 21, New York P

2
3

PROCEEDINGS OF THE IRE ¢ Q 2

Preface, by Dr. Arthur R. Laufer.

0)

infrared, a New Frontier of Physics and
Technology, by Dr. Staniey S. Ballard.

(O Enclosed is $3.00 O Enclosed is company purchase order for
the September, 1959, issue on INFRARED.

and Dr. E. Scott Barr. Name

The Physics of Infrared, by CelulE

Dr. Lewis E. Larmore. Address ] -
The Infrared System, by Dr. Sidney Passman. City & State

|
|
|
|
|
|
|
|
|
A History of Infrared, by Dr. Warren N. Arnquist :
|
i
i
|
|
|
|

All IRE members will receive this September issue as usual.
Extra copies to members, $1.25 each (only one to a member).

THE INSTITUTE OF RADIO ENGINEERS
1 East 79th Street . New York 21, New York

Applications, by Dr. Paul J. Ovrebo and
Dr. R. Bowling Barnes.

General Bibliography, by Mr. William Wolfe.
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WHY USE TWO?

WHEN ONE JFD LC TUNER WILL DO!

The versatile new JFD LC Tuner combines the character- A wide selection of 12 LC Tuners (in panel and printed
istics of a precision variable capacitor and a metallized circuit mounting types), each offering a large range of
inductor. Its unique miniaturized construction helps effect resonating frequencies, meet most circuitry requirements.
compact electronic packaging to meet space challenging If our standard line does not meet your needs, our engi-
demands . . . affords higher reliability, faster assembly, and neering staff will be glad to design LC Tuners that suit
greater economy in prototype design or production. your individual circuit specifications.
Typical LC Tuners Now Available
Self Resonating Length
Model Frequency Range Above Panel Diume!il
LC303 450-700 MC .635 5/16"
LC304 300-500 MC .845 5/16"
LC306 200-450 MC 1.104 5/16*
LC309 125-200 MC 1.691 5/16"

Write for Bulletin 216 for further faets. Include your current design or
performance problems for specific recommendations.

PHONE DEWEY 1-1000
Pioneers in electronics since 1929

ELECTRONICS CORPORATION

1462 62nd Street, Brooklyn, New York

JFD Canada Ltd. JFD International
51 McCormack Sf. 15 Moore Street
Toronto, Ontario, Canada New York, New York
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Mail Card Below

formation On New
Products Described
in This Issue. No

Postage Needed.

Circle the item- number,

fill in your name, title, com-

pany; detach-and mail.

Today For Quick In- | SEs

Mus FREE READER SERVICE CARD

Keep up to date—get the facts about the new products and equip-
ment as they hit the market. ELECTRONIC INDUSTRIES’ adver-
tisers will be glad to send you complete literature giving specifica-
tions and data relating to those products advertised in this issue.
To help you, the new product items, new literature and advertise-
ments in this issue are numbered consecutively, from the front to
the back of the book. The extra cards are for the use of your associ-
ates with whom you share your copy of ELECTRONIC INDUSTRIES.

PERMIT NO.

FIRST CLASS

36

PHILA,, PA.

BUSINESS REPLY CARD
NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES

POSTAGE WILL BE PAID BY
ELECTRONIC INDUSTRIES

c/o University of Pennsylvania
The Computer Center

P. O. Box 8221

Pkiladelphia 4, Pennsylvania
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Postcard valid 8 weeks only. After that use own letterhead describing item wanted.

107
28

78

68
123

27
85

157
48

62

154

88
29
37
26

ALPHABETICAL LISTING OF

CIRCLE THE NUMBERS OPPOSITE THE NAMES OF THE

A

Acme Electric Corpor: tion
voltage stabilizers

Acoustica—Ultrasonic eyuipment

Advance Relays, Electronics Div. Elgin
Nat’'l Watch—Miniature rotary relay

Air - Marine Motors, Incorporated —
Blowers

Alden Products Company — Test jacks

Alford Manufacturing Company—Micro-
wave components

Allegheny Electronic Chewicals Com-
pany—Silicon processing

Allegheny ',udlum Steel
Electrical steels

Allied Chemical Corp., General Chemi-
cal Div.—Gaseous insulation

Amperex Electronic Corporation—Tubes

AMP Incorporated — Formed and solid
taper pins

Artos Engineering Company — Produc-
tion machines

Augat Brothers, Incorporated—Mounting
brackets

- Constant

Corporation—

Baldwin-Lima-Hamilton—Strain
ments, strain gages

Ballantine Laboratories, Incorporated —
Voltmeter

Barker & Williamson, Incorporated—In-
struments

Beckman/Berkeley, A. Div. of Beckman
Insts., Inc.—10 Mc counter

instru-

10
150

127

73

44
56

103

81
77

71
38
36
162
100
18

Belden Manufacturing Company — Elec-
tronic wire

Birtcher Corporation, The—Diode radi-
ators

Biwax Corporation—Asphalt base com-~
pounds

Bomac Laboratories, Incorporated—Mi-
crowave tubes and components

Borg Equip. Div. Amphenol-Borg
poration—Instrument motors

Bourns, Incorporated — Potentiometer

Brush Instruments Division of Clevite
Corp.—Recorder

Bud Radio Corporation, Incorporated—
Cabinet racks and blowers

Burgess Battery Company-—Batteries

Burnell & Company, Incorporated —
loroidal inductor

Bussmann Manufacturing Div. McGraw-
Edison—Fuses

or-

c

Cambridge Thermionic Corporation —
Printed circuit components

CBS Electronics Div. of CBS Incorpo-
rated—Switching transistors

Centralab, Div. of Globe-Union, Incor-
porated—Feed-thru capacitors

Chamber of Commerce, Hollywood, Flor-
ida—Plant location

Chicago Standard Transformer Corpora-
tion—Transistor transformers

Chicago Telephone Bupply Corporation—
Potentiometers
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Cinch Manufacturing Company—Connee-
tors

Circo  Ultrasonic Corporation — Ultra-
sonic cleaners

Clare & Company, C. P.—Relays

Clarostat Manufactoring Company, In-
corporated—Potentiometers

Clevite Transistor Products — Silicon
rectifiers

Co_ldnmbian Carbon Company—Iron ox-
ides

Connecticat Hard Rubber Company—
Teflon tapes

Corning Glass Works—Resistors, ca-
pacitors

Dale Products, Incorporated—Metal film
resistors

DeJur-Amsco Corporation — Precision
panel instruments

Delco Radio Div. General Motors Corpo-
ration—Power transistors

Deutsch Company, The—Miniature con-
nectors

Dialight Corporation—Pilot lights

Du Mont Laboratories, Inc., Allen B.—
Radar tubes

Da Pont, Freon Division—Solvents

Dymec, Incorporated — Voltage-to-fre-
quency converter

Eastman Kodak Compamy—Ektron de-
tector

Eisler Engineering Company,
rated—Spot welder

Elastic Stop Nut Corp. Agastat Div.—
Time delay relays

Electric Auto-Lite Company — Magnet
wire

Electro Engineering Works—High volt-
age transformers

Electro Motive Manufacturing Co., Ime.
The—Capacitors

Electronic Instruments Company (EICO)
—Electronics catalog

Engineered Electronics Company—Tran-
sistorized decades

Erie Resistor Corporation—Trimmers

F

Fairchild Semicondnctor Corporation—
Silicon transistors
Fansteel Metallargical
Silicon power rectifler
Fansteel Metallurgical Corporation —
Tantalum capacitor

Freed Transformer Company, Imcorpo-
gated——'l‘ransformen, magnetic ampli-
ers

Incorpe-

Corporation —

G

Gamewell Company,
potentiometer

General Electric Company Heavy Mili-
tary Electronies Dept.—Shift registers

General Instrument Corperation Semi-
condactor Div.—Silicon rectifiers

General Products Corporation—Terminal
boards

General Transistor Corporation—Silicon
transistors

General Transistor Western Corporation
—Magnetic tape and drum heads

Gertasch Products, Incorporated — AC
voltage divider

Grainger, Incorporated, W. W.—Whole-
sale catalog

Graphic Systems—Visual control

H

Handy & Harman — Precious metal al-
loys

Haydon Company, The, A. W.—A.C. tim-
ing motor

Hewlett-Packard Company—Digital volt-
meter

Hitemp Wires, Incorporated—Insulated
wire

Hoffman Electronics Corporation—Semi-
conductor devices

Houdaille Industries, Incorporated —
Radar antenna buffers

Hughes Products, Hughes Aircraft Com-
pany—Crystal fllter

The — Multi-turn
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Hughes Products, Hughes Aircraft Com-
pany—Rectifiers

Hughes Products, Hughes Aircraft Com-
pany—Storage tubes

Hughey & Phillips, Incorporated—Light-
ing equipment

PROFESSIONAL ENGINEERING

510

506
505

508

508
501
513

504

511
512

502
509

507

OPPORTUNITIES

Armour Research Foundation of Illinois
Institute of Technology

Garrett Corporation, The

General Electric Company Communica-
tion Products Dept.

General Electric Company Light Mili-
tary Electromics Dept.

Melpar, Incorporated
Motorola, Incorporated

Motorola, Inec., Semiconductor Products
Division

Raytheon Company,
Division
Republic Aviation

Sylvania Electric Products, Inc., Wal-
tham Division

System Development Corporation

University of California Radiation Lab-
oratory

Westinghouse Electric Corporation

Missile Systems

144
74
129
138
115
I
94

21

33
39

139
149

79

152

16

116
88

114

|

Illineis Condenser Company — Electro-
Iytio capacitor

Indiana Steel Products Company, The—
Permanent magnet

Industrial Electronic Engineers, Incor-
porated—Digital display

Institute of Radio Engineers, The—
Proceedings epecial issue-infrared

Interelectronics Corporation—Power con-
verters

International Rectifier Corporation —
Silicon & selenium rectifiers

ITT Components Division—Silicon recti-
fiers, capacitors, tubes

ITT Industrial Products Division—Power
equipment

J
Jemnings Radio Manunfacturing Corpora-
tion—Vacuum capacitors

Jerrold Electronies Corporation—Sweep
generator

JFD Electronies Corporation—LC tuner
Jo;h;uon Company, E. F.—Nylon connec~
rs

Jones Division H. B., Cinch Manufac-
turing Company—Plugs, sockets

J-X-M Microwave Company—Triode cavi-
ies

K
Keuffel & Esser Company—Printed cir-
cuits
Keystone Carbon Company—Thermistors
Kintel, A Division of Cohu Electronics,
%nc.—Digital voltmeters, DC perampli-
er
Klein & Sons, Mathias~—Pliers
Kleinschmidt Div. of Smith-Corona Mar-

hant, Inc.—Teleprinted communica-
tion equipment

which begins on page 223 of this issue.

Employment—Use the handy card below to get more information on the
engineering positions described in the "Professional Opportunities” Section

AUG. 1959
PROFESSIONAL ENGINEERING OPPORTUNITIES

Please send me further information on the engineering position
I have circled below.

Postcard valid 8 weeks only. After that use own letterhead describing item wanted.

501 506 511 516 521

502 507 512 517 522

503 508 513 518 523

504 509 514 519 524

505 510 515 520 525
YOUR NAME ............conn.. S—— e - TITLE........
HOME ADDRESS .. ....eennnneitnnnttteeeanean e aane e ee e sanneeeeaans ..
CITY 0F TOWN 0unnniiiianeeieieeitinnneeeeneanns ZONE........ STATE........
AUG. 1959

Subscription Order

NI

Please enter a new complimentary subscription

to ELECTRONIC INDUSTRIES

Name: T B £ B o Nl b ot ezt 4 ob e o o B (e SR Position ... .............
Company Address: . ......... ...t e
Ciliy:Bem p sog o, 5, . BByl 8 35 i LR Zone ...... State ....... .

Specific Products Manufactured . .......... ... ... i, .
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Pennwood Numechron Company —
Elapsed time digital ealculator

Perfection Mica Company — Magnetic
shielding

Philco Corporation, Lansdale Tabe Divi-
sion—S8ilicon diffused-base transistors

Pioneer Central Division, Bemdix Avis-
tion Corp.—Sonic energy cleaning sys-

tem

Polytechnic Research & Development
Co., Inc.—Microwave test equipment
Pyramid Electric Company—Tantalum
capacitors

R
Radio Materials Company—Dise eapaci-
to

2 ]
Raytheon Company, Distributor Products
Division—Subminiature transistors
Raytheon Company, Industrial Tube
Division—Subminiature tubes

Red Bank Division Bendix Aviation Cor-
poration—Spark gaps

Reeves Sounderaft Corperation — Mag-
netic tape checker

Rohn Manufacturing Company — Com-
munication tower

Rucker Company, The—Small centrifuges

S

Sanborn Company — Oscillographic re-
cording instrumentation

Sangamo Electric Company—Molded my-
lar eapacitor -

Sarkes Tarxian, Incorporated — Sillcon
rectiflers

Schuyler Manufacturing Cerporstion —
Shielding strips

Scientific-Atlanta, Incorporated — An-
tenna pattern y

Scientific Engineering Laboratories —
High vacuum apparatus

Scintilla Division, Bendix Aviatiem Cer-
poration —Electrical connectors

Scopes Company, Incorporated, The—
Wide-band scopes

Segal, Edward—Automatic eyelet at-
taching machine

Sensitive Research Instrument Cerpers-
tion—Calibration standards

Servo Corporation of Amertea—Sarvo
system analyzers

Shoe Form Company, Incorporated—
Plastic boxes

Shure Brothers, Incorporated — Miero-
phone

Sprague Electric Company—Capacitors

Stainless, Incorporated—Tower

Stanpat Company — Duplicating equip-
ment

Statham Instruments, Incorporated—Ac-
celerometer

Sylvania Electric Products, Inc. Electron
Tube Div.—Tube

Sylvania Electric Products, Ine., Semi-
conductor Div.—Micro-miniature di-
odes

Syntronic Instruments, Incorporated—
Deflection yoke

T

Tamar  Electronies, Incorporated —
Adapter, connector

Technical Appliance Cerporation
(TACO)—Telemetering antenna sys-
tems

Tensolite Insulated Wire Cempany, In-
corporated—Cable

Texas Instruments, Incorporated—Mess
transistors

Tinnerman Products, Incorporated —
Speed clip

Tung-Sel Electric Incorporated—Tran-
sistor

U
United States Gasket Company—Teflon
molded parts
United Transformer Corperation—Hi-q
inductors
United Van Lines, Incorperated—Elec-
tronic freight shipping



HOW TO MEASURE

This microwave bench set-up is for the measurement of power by the Self-
Balancing Bolcmeter Bridge method. Other systems, including PRD’s more
accurate Calorimetric Instrumentation could have been shown, but the
Bridge represents the most universally used technique.

The operating procedure is quite simple. First adjust the PRD 650-B
Universal Power Bridge for the thermistor or bolometer available. Next tune
and match the transmission line for a minimum VSWR indicated on the
PRD 277-A Standing Wave Amplifier. Then record the reading of the PRD
650-B Self-Balancing Bridge (directly in milliwatts) and you're ready for
your next microwave measurement.

Easy, isn't it? Even more important it's accurate. The PRD 650-8
Bridge has guaranteed accuracy of =5% full scale. The use of the PRD
303-A Slide Screw Tuner eliminates the slightest mismatch of the 643
Thermistor Mount. The importance of fine matching can best be shown by
example: a mismatch VSWR of only 1.2 would result in a power error of 1%.

The precision and ease of operation of all the products shown in this
example are typical of each of over 300 microwave test instruments cur-
rently produced by PRD, the company that's FIRST IN MICROWAVES. ..
our cable address is MICROWAVE, New York, U.S.A.

For technical details and specifications covering products shown write:

TEST INSTRUMENTS USED
IN THIS X-BAND POWER BENCH
1—703 Shielded Tube Mount, catalog page F-8
2809 Kiystron Power Supply, catalog page F-10
3—303-A Slide Screw Tuner, catalog page B-14
4—1203 Isolator, catalog page A-21
5—159-A Level Set Attenuator, catalog page A-17
6—535 Frequency Meter, catalog page D-12
7—203-D Slotted Section, catalog page B-11
8—250-A Broadband Probe, catalog page B-12
9--277-A Standing Wave Amplifier, catalog page E-7
10—303-A Slide Screw Tuner, catalog page B-14

11—643 Broadband Thermistor Mount, catalog page E-9

12—650-B Universal Power Bridge, catalog page E-13

MICROWAVE ENGINEERS-SCIENTISTS
Positions offering stimulating challenges with
unlimited potential are now open at PRD. Please
address all inquiries to Mr. A. E. Spruck, PRD,
202 Tillary Street, Brooklyn 1, New York.

r Polytechnic Research and Development Co., Inc.

202 Tillary Street, Brooklyn 1, New York. Telephone: ULster 2-6800
West Coast Office: 2639 So. La Cienega Blvd., Los Angeles 34, California. Telephone: TExas 0-1940

Special problems in attenuation and other related measurements? Contact our Applications Engineering Department.
SEE US AT WESCON BOOTHS 1805-1807

Circle 140 on Inquiry Card 21
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Deflection

spectalists

COMPLETE LINE for every Military and
Special purpose . . . in PRODUCTION
QUANTITIES . . . or CUSTOM DE-
SIGNED to your specific requirement.

FOR PPI DISPLAYS
Compact Rotating Coil Yoke

117 0VERALL LENGTH
%

2
Stock Type Y25 illustrated

OTHER ROTATING TYPES avail-
able with fixed off-centering or rotating
off-centering. Many mechanical and
electrical variations.

FIXED TYPES with push-pull wind-
ings. Low current coils for slower
sweep speeds. Low impedance coils
for transistor drives.

Neck diameter, core material, configu-
ration, deflection angle and electrical
design to your precise spec. For en-
gineering help,contact Dr.HenryMarcy
today.

SYRETONIC

INSTRUMENTS, INC.

100 Industrial Road, Addison, lllinois
Phone: KIngswood 3-6444

Circle 141 on Inquiry Card
212

Surface Ignition

Analyzer
(Continued from page 101)

High compression ratios are a
significant key to economy. They
have an important effect on the
efficiency of gasoline engines and
the power delivered from each gal-
lon of fuel. Compression ratios in
U. S. cars have moved steadily up-
ward from an average of about
7:1 in 1952 models to as high as
10.5:1.0 this year. Further im-
portant improvements may be lim-
ited by the surface ignition prob-
lem.

The instrument senses and plots,
on a double-tracked recording tape,
the pressures developed in the com-
bustion chambers of the automobile
cylinders and the exact time at
which each pressure reaches a
peak. Thousands of these pressure
peaks occur in the engine within
a few seconds. In fact so much data
are recorded in a 15-second acceler-
ation test that it would require
about eight hours of a statistician’s
time to translate the data into
charts and graphs.

Heart of the equipment is a spe-
cial normal-size spark plug, equip-
ped with a built-in miniature pie-
zoelectric pressure transducer. This
senses minute changes in pressures
generated within the cylinder and
translates them into electrical im-
pulses which can be recorded
graphically on tape. The special
plugs can be substituted easily
and quickly for the standard plugs
in any automobile.

Formerly such detailed investi-
gations were difficult, if not im-
possible, because of the problems
associated with installing pres-

Surface instrumentation,

ignition detection
including peak pressure pulse generator and
data read-out rack, two channel magnetic
tape recorder, and calibrating oscilloscope.

sure-sensing devices in automotive
engines. As a result, studies were
usually limited to specially equip-
ped laboratory engines.

Although not developed specifi-
cally for such purposes, the equip-
ment also is a very sensitive mis-
fire detector, since misfire cycles
will show up with peak pressure
pulses at top-dead-center in the
compression cycle and these can
be counted separately. Variability
of the Du Pont-developed instru-
ment, apart from any engine vari-
abilities, is less than plus or minus
one-tenth of a crank-angle degree,
or about five millionths of a sec-
ond at 3200 engine revolutions per
minute.

Results of surface ignition tests
in 97 privately owned 1957 and
1958 model cars showed more than
half of the cars had an instru-
mentally detectable amount of
surface ignition, while more than
10% of the late model cars gave
audible evidence of the phenome-
non.

A New Concept of Time ©

Elapsed Time
Digital Calculator

elapsed time each second, minute, 10 min-
ute and hour. Range 0.00 to 11.59 and 00.00
to 23.59. Seconds wheel calibrated in sec-
onds, can be reset to zero starting time at
will with start and stop switch. Walnut or
ebony plastic case . . . 7% x 4 x 4", Large
easy-to-read numerals. Self-starting elec-
proved motor and cord. Guar-
anteed for 3 years. Wt. 3 lbs.

7249 Frankstown Ave., Pittsburgh 8, Pa.

tric 110 V 60 cy. AC. UL ap- $
Model TC. 25

Automatic elapsed time calculator registers ,

Large Easy
to Read
Digits

Circle 142 on Inquiry Card
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MODEL 100. 17 round Meet.
MIL-M-3823 watertight specs
External pivot, D'Arsonval
movement, \Wide range of re- Meets MIL-M-10304 specs.
sistances and scales available

JELECTRONIC INDUSTRIES -

A

ACTJAL SIZE

BIG-METER PRECISION
IN MICRO-MINIATURE SIZE

Now you can stop worrying about meter weight and
size limitations in missiles, aircraft, computers, com-
munication and other electronic equipment. DeJUR
precision panel instruments give you big-meter sensi-
tivity and accuracy in rugged, sealed units in ex-
tremely small sizes. For example, check these features
on the new Series SC-030 —ACCURACY: +5% of full
scale. RANGES: 100-800 UA,DC; 1-800 MA, DC; 1-800
V, DC; 50 MV basic movements for DC Ammeters
with external multipliers. CALIBRATION: Magnetic or

non-magnetic. Internal Zero Adjuster. (Note: This
meter is available with optional face plate and hex nut
for front mounting...see illustrations.)

And like all DeJUR panel instruments, the micro-
miniature series uses gasket sealed scale window and
terminals, miniaturized external pivot D’Arsonval
movement and high flux density Alnico magnet. Look
into DeJUR’s meter line today by writing for com-
plete specs on standard and special units for commer-
cial and military applications.

Manufacturers of precision electrical indicating instruments for over 20 years.

You're
always

MODEL 131. 1%” rugged-
ized. Withstands shock, vibra-
tion and temperature extremes,

Square case.

n sure w“h “ H :

ELECTRONIC COMPONENTS

ELECTRONIC SALES DIVISION
DeJUR-AMSCO CORPORAT|ON
45-01 NORTHERN BLVD.
LONG ISLAND CITY 1, N. Y.

ELAPSED TIME INDICA-
TORS. 1%”7, 2%~, 3%~
Registers 1/10 minute or 1/10
hour increments to 9999.9.
Hour steps to 99999, Self-
starting, 110-125V.AC, 60 cycles .

VISIT US AT SAN FRANCISCO WESCON SHOW, BOOTH 402

August 1959

Circle 143 on Inquiry Card

MULTIMETER. 3%” AN
type for data link or analog ap-
plication. Hermetically sealed
and gas filled. Four simultene-
ous readouts.




for their TIME TESTED QUALITY'

ILLINOIS CAPACITORS KNOWN THE WORLD OVER

Tuhular SMT
\ \ \

than a rter century of re- \
Mare h qu(ﬁ ¥ UMC Energy Storage and LN

th proc!uchon facilities of, four factories N —
to roduce electroly‘tlc capacnors Yof any il

IHC Replacement Types

tit of hlghly specnallzed 1ypes 5 s ér, PNy

large produchon quanmles, you will find:

that we ‘can offer you better service, L-
! many other advantcges worthy of {147 Tubular Pigtails

\ ITC Ceramic Cased Paper

i CUNDENSER e
COMPANY | ool ..

o there i an lllmms Electrolytic Capacitor
\for every Electronic Reqmrement'

T

: - o
{ UMP Twist Prong
s ngle \ Dual Anode \ -l UMS Molded Terminal
Anode S \T r Cathode § \ R

search and Hevelopment is backea\ by Photo Flash Screw Neck Mounting

PE Octal Plug-in

F!exmle Lead Types.

MS Motor Starting

Itini *300" Bantam §
- ang ‘300"

@
|

.

1616 N. Throop Street o Chicaga 22, lllinois ® Phone EVerglade 4-1300

e TWX: CG 3149

Export Department. 15 Moore Street, New York City, New York. Cable, Minthorne, New York

Circle 144 on Inquiry Card

Gertsch CRT-3 Submaniature Coaxial RatioTran”

—ONLY 2%" IN DIAMETER
—ACCURATE TO 0.001%

—QUALIFIED TO MIL SPECS

EXCELLENT PERFORMANCE. This Gertsch AC SHOCK

voltage divider, has inherent characteristics of VIBRATION

high input impedance, low effective output im- OPERATING:
pedance, and very low phase shift. Input voltage: NON-OPERATING:
0.35 f (f in cps) or 140-volt max at 400 cps. SALT SPRAY:

Frequency range: 50 to 10,000 cps. Unit is age DRIP PROOF:
less, requiring no calibration tests. Performance FUNGUS:
approaches that of the ideal divider. HUMIDITY:
HIGH TEMP.
MANY TYPES. Subminiature RatioTrans are OPERATING: ... -
available with 4-place, 5-, and 6-place resolution, Lo:vorE-aZERATING: ’
and in a wide variety of decade arrangements. OPERAT.ING:
Available either servo mount or flange mount. NON-OPERATING: . o
Complete data sent on request. Bulletin CRT-3. DIELECTRIC
Or contact your Gertsch representative. STRENGTH: ... ...... .

—lertsch =

50G's-7ms

MIL-STD-167, Type I
MIL-E-4970, Proc. [T
MIL-E-5272A
MIL-STD-108
MIL-E-5272
MIL-STD-202A

+52°C
—71°C

18°C
oo 54°C

. 900 V RMS, 60 cps

GERTSCH PRODUCTS, INC. 3211 5. ta Cienega Blvd., Los Angeles 16, Calif. - UPton 0-2761 - VErmont 9-2201

SEE US AT BOOTH #1502, 1504 at the WESCON SHOW

214 Circle 145 on Inquiry Card

Products

AMPLIFIERLESS RESOLVER

Size 11, amplifierless resolvers, in-
corporate an integral transformer
which simulates a resolver function
at max. coupling. They are used in a
typical chain application for angular
data transmission. A quick discon-
nect allows ease in harnessing. Ac-
curacy: =5 ft. of arc or less; wind-
ing perp. =5 ft. Electrical charac-
teristics: Input to either rotor or
stator. Input voltage 115 v. 1600 CPs;
output voltage 110 v. both stator and
rotor as primary; phase shift (stator

primary) 1.1°; phase shift (rotor
primary) 1.9°: Z, (nom.) 990-
+j13500; Z. (nom.) 1150+4j13500.
Clifton Precision Products Co., Inc.,
9014 W. Chester Pike, Upper Darby,
Pa.

Circle 263 on Inquiry Card

GEAR DIFFERENTIALS

Line of miniature hollow shaft and
face gear differentials are available
as Class I or II in stainless steel.
Three models offer variations in shaft
size — 1/16 and % in.; clearance

TR
SRR e vt at
g 25 S N

¥

ot

diameters —0.580 and 0.790 in.; num-
ber of precision ball bearings used —4
to 8, and displacement ares of 15, 6
and 12 ft. Dynamic Gear Co., Inc.,
20 Merrick Road, Amityville, L. I,
New York.

Circle 264 on Inquiry Card
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for Super-Fine Cutting
of Hard, Brittle Materials

L.
the C’é%
Industrial Airbrasive Unit

Not that we advise doing this to your fine
crystal glassware, but it seemed to us a dra-
matic way to show you the versatility and the
cool, shockless cutting and frosting action of
our Industrial Airbrasive Unit.

Cuts as fine as .008” or large frosted areas
are equally easy to make with this amazing
industrial tool. A gas-propelled stream of par-
ticles quickly slices or abrades, as needed,
almost any hard, brittle material, such as frag-
ile crystals, glass, oxides, metal, minerals,
ceramics.

Applications range from printed circuits,
wire-stripping potentiometer coils, and clean-
ing off oxides...to shaping or drilling germa-
nium. Every day new uses for
the Airbrasive Unit are being
discovered.

Send us your most difficult
samples and we will test them
for you. For further informa-
tion write for bulletin 5705A.

WRITE or CALL COLLECT

S. S. White Industrial Division

Dept. 19A, 10 East 40th Street o New York 16, N.Y.
West. Off.: 1839 West Pico Blvd., Los Angeles 6, Calif.

Circle 146 on Inquiry Card
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Products

SERVO INDICATOR RECORDER

Model 243 Digital Servo Indicator
features a 3 in. synchronized chart
drive and simultaneously provides a
permanent recording of transducer
output and a high aceuracy, digital

readout. It indicates and records
forces, fluid flow, weights, or rpm’s
which can be converted into ac or de
mv. and eliminates errors due to
parallax and interpolation of read-
ings. It has a permanent recording
chart. Dimensions: 6 x 11% x 12 in.
Digital readout accuracy: 1/10 of
1% ; chart accuracy is =1%. Gilmore
Industries, Ine., 13015 Woodland
Ave., Cleveland 20, Ohio.

Circle 265 on Inquiry Card

RELAY SOCKET ASSEMBLY

Micro-miniature relay socket as-
sembly is designed for use with mi-
cro-miniature relays conforming to
MIL-R-5757. Features unit packag-
ing of socket and holding clip. Hold-
ing clip is available with either
Beryllium copper alloy 25 (per QQ-

S
EP

e

C-533) or annealed carbon steel SAE
1065 per MIL-S-17919 (Navy) No. 4.
Both clips are cadmium plated per
QQ-P-416A, Class 2, Type II, golden
iridite. Augat Bros., Inc.,, 33 Perry
Ave., Attleboro, Mass.

Circle 266 on Inquiry Card

August 1959

dnight blue or black with mirror or
matte finish...all standard sizes in stock!

LERCO

.high impact styrene with anodized
WRITE FOR COMPLETE DATA SHEET TODAY! LERCO ELECTRONICS, INC., 501 S. VARNEY STREET, BURBANK, CALIFORNIA

electronic hardware...designed to mil-spec
aluminum inserts...two set screws...available

standards..
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ROHN

SELF SUPPORTING

COMMUNICATION
TOWER

é
%
|
&
$
{

(This radar weather tower of KSTP-TV,
Minneapolis, uses the 3 lower sections of
the ROHN "Self-Supporting” tower. Note
construction, design and size.)

HERE ARE THE HIGHLIGHTS OF THE ROHN '*SS'* TOWER:

* 130 ft. in height, fully self-supporting!

Rated a true HEAVY-DUTY steel tower,
suvitable for communication purposes,
such as radio, telephone, broadcasting,
etc.

*Comple’e hot-dipped galvanizing after
fabrication.

‘kl.ow in cost—does your job with BIG
savings—yet has excellent construction
and unexcelled design! Easily shipped
and quickly installed.

FREE details gladlv sent on request.
Representatives coast-to-coast.

ROHN v anufacturing Co.

116 Limestone, Bellevue,
Peoriq, lllinois

“Pioneer Manufacturers of
Towers of All Kinds”
Circle 148 on Inquiry Card
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Products

ULTRASONIC WELDER

An instrument-type ultrasonic
welder, SONOWELD Model W-100-
TSL-58-6, is designed to make welds
in small parts and delicate assem-
blies. Power capacity is 100 w. Ul-
trasonic welding is accomplished

without melting or fusion and since
no electrical current passes through
the parts being joined, contamination
of surrounding areas by sputter, arec-
ing or spatter is eliminated. Superior
ohmic contacts can be made between
such semi-conductors as silicon or
germanium and aluminum or gold
wire. Electric match and other fine

bridge wire assemblies using high
resistance wire in the thickness]
range of 0.003 to less than 0.001 in.
are welded by SONOWELD with a
high degree of reproducibility. Aero-
projects Inc., West Chester, Pa. I

Circle 267 on Inquiry Card |
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DOUBLE BEAM SCOPE

A double beam oscilloscope in rack-
mounting form, Model D31R, includes
a dual-gun CRT and has individual
brightness controls and twin ampli-
fiers de to 6 MC, —3db. Panel height

is 7% in. Model D31R also has auto-
matic sync, trigger level control and
built-in time and voltage calibrators.
Booth 2033. The Scopes Company,
Inc., P. O. Box 56, Monsey, N. Y.

Circle 268 on Inquiry Card

Tiny, shock-proof

nylon connectors—

yoltage breakdowns up
500 volts DC!

Complete Line of Nylon Jacks,
Binding Posts and Solderless
Plugs. Metal-Clad Tip Jacks

to MIL Specs!

This rugged group of connectors will meet
severe mechanical, electrical, temperature,
and humidity requircments. Tough, low-
loss nylon won't chip or crack even when
subjected to extreme temperature changes
or abnormal mechanical stress. Connec-
tors are designed for fast, easy mounting
—available in 13 bright colors for coded

applications.

MILITARY—Tip Jack complies with
MS-16108 of MIL-STD-242A. Heavy
nickel-plated brass jacket meets federal
specification QQ-N-290. High insulation
resistance of nylon body complies with
MIL-P-17091. (Full specifications avail-

able on request.)

OTHER CONNECTORS—Johnson also
manufactures a complete line of standard
connectors in addition to the nylon line
described above. For complete informa-
tion, write for newest components cata-

log described below.

v New

Write today for our newest com-

ponents catalog, listing complete

specifications and prices!

« Capacitors « Knobs and Dials
» Sockets ¢ Inductors « Pilot

Lights « Connectors « Insulators

~ =

) E.F. JOHNSON CO.

-/ 7024 Second Ave., S.W. ¢ Waseca, Minn.
Circle 149 on Inquiry Card
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RELAY

The HG 4DM relay is a double-
ended, 4 pole, double throw relay ap-
proximately % in. dia. May be used
as an in-cable assembly, with the coil
leads being connected both ends in-

ternally. It uses 2 parallel, magneti-
cally isolated structures and 1 com-
mon coil. The 2 armatures are of the
balanced rotary type, making the re-
lay suitable for use under vibration
of 20 g to 2000 cps. Contacts are
rated at 2 a resistive at 28 vdec or
115 vac for a life of 100,000 cycles.
Relay dia. is % in. Case length is
approximately 1% in. Hi G, Inec,
Bradley Field, Winsor Locks, Conn.
Circle 269 on Inquiry Card

TRIODE CAVITY

Complete, standardized line of tri-
ode cavity components, Mercury ‘10’
series are engineered for restricted
109 tuning range. For a variety of
tube-types, the series is designed for
max. power and/or voltage ratings of
tubes. Cavity designs are available
from 255 MC up to high frequency
limits of existing planar triodes. 720

different cavities are available in the
line. Cavities meet environmental re-
quirements of MIL-E-5272 and mili-
tary construction requirements of
MIL-E-5400. J-V-M Microwave Co.,
9300 W. 47th St., Brookfield, Il
Circle 270 on Inquiry Card
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for maximum reliability o ‘(_’ MR

. o - .
PREVENT . ; :
THERMAL | :
RUNAWAY : ii:g -

Prevent excessive heat from
causing ‘‘thermal runaway’ in

power diodes by maintaining 1 with NEW
collector junction temperatures — Al T
at, or below, levels recommended
by manufacturers, through the B | R TC H E R
use of new Birtcher Diode
Radiators. Cooling by eonduction, D I
convection and radiation, 0 D E
Birtcher Diode Radiators are
inexpensive and easy to install in RA D I ATO R S
new or existing equipment. .
To fit all popularly used
power diodes.

Birtcher cooling and retention devices are not

sold through distributors. They are available

only from the Birtcher Corporation and their
FOR CATALOG Sales Representatives.

and THE BIRTCHER CORPORATION

dat, ite s . . ...
teat data write industrial division
4371 Valley Blvd. Los Angeles 32, California

Sales engineering representatives in principal cities.

Circle 150 on Inquiry Card

“QUICK I.OK”Antenna Pattern Display

MODEL APD-1

=

@
7 KA ; e oA
"A"""“'""."\Y,A‘. ol ¢ 2 &
WADULLLAAY

t»()
®
| LI )
Ia'_ e e (<] —j

In one unit, either polar or rectangular coordinatesy
either log, linear or square root response

SCIENTIFIC-ATLANTA, INC.

2162 PIEDMONT ROAD, N.E. / ATLANTA 9, GEORGIA
TR 5-7291
Write for free copy “Antenna Measurements®
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%ew/ REAR-PROJECTION-TYPE

Products |N-|.|NE

DIGITAL DISPLAY

Series 80,000

CONSTANT

FEATURES
ONE-PLANE PRESENTATION

nn FEED-THROUGH TERMINALS
“VA RYI“ G loc[lllilrf;lorfl;lorgeI;:)lzlr;al?orh?)zz-s?epseilij

MEASUREMENT i s R T

terminal is pressed into a mounting

Series 80,000
In-Line Display

Shown With Series

10,000 For Comparison in Size

Easily viewed from over 100 feet away when
a single digit or letter is used its full size of
334” high!
DESIGNED FOR FAST Price Per Unit
EASY READING OF

Process, production, and s 00
supervisory control panels
Display boards
Test equipment

hole, the flutes deflect and their ten- ) i i

dency to return to normal position gt:;,;l}épes of visual Qu;:g%ﬁ;ges
creates positive, uniform holding L.
power around the inside circumfer- Write Today for Complete Specifications
ence. They will exert this pressure
under temps from —65° to --300°

and with exposure to oils, greases

Representatives in Principal Cities

and common solvents. Whitso, Inc., InousTRiAL ELECTRONIC ENGINEERS, INC.
Dept. ES-2, 9330 Byron St., Schiller 3973 Lankershim Boulevard
Park, 111. North Hollywood, California
STATHAM A63 Circle 271 on Inquiry Card Circle 129 on Inquiry Card
Triaxial Accelerometer NEW! THE MERGURY “10” SERIES

1
This single package ]
incorporate% mgasure%nent ,' T R I o D E c A v I T I E s
v of linear acceleration ! L.
l along three accurately ! »
v pre-aligned, mutually !
‘ perpendicular axes. i
1 Reads constant as well as
: varying acceleration. H
i Meets exacting airborne |
specifications.
Einbits the long
service life, infinite

resolution and electrical
calibration features 1 Fully standardized line for design and
of Statham unbonded | production . . . Frequency range from

strain gage transducers. | 225mc to top existing tube limits
For further information 1

write for

Data File EI-755-1.

L} |
[} I
i i
' ' 10% tuning range
| !
t

DELIVERY—30 DAYS OR_LESS!

]
f
1 Only JVM offers these outstanding engineering  ad-
| vancements—low cost standardized production—off-
|| the-shelf availability—design flexibility and uniform
H performance.
| Miniaturized MERCURY ‘10" cavities are precision
] engineered for restricted tuning range, minimum
] weight-frequency stability and temperature compensa-
I, tion. The *“10" series includes 720 different cavities
1
1
t
t
t
|
!
/

STATHAM INSTRUMENTS, INC.
12401 West Olympic Boulevard
Los Angeles 64, California

designed for maximum power and/or voltage ratings
of a variety of tubes. .

}
]
|
]
1
1
1
[}
1
]
]
)
]
1
)
1 Call or write for engineering drawings and specifications.
]

\

\

\

J-V/-IVI MICROWAVE (0.

9301 w. 47th Street Brookfield, lllinois HUnter 5-2000
TWX Brookfield, 1ll. 2796

See~J-V-M Triode Cavities at Wescon Booth 3714
Circle 153 on Inquiry Card Circle 152 on Inquiry Card
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RATE GYROS

Miniature fluid-filled rate gyros
are for use in missile and aircraft
designs. Fluid filling provides greater
immunity to shock and vibration ef-
fects and helps to reduce bearing
friction in ac tpes and potentiometer

wiper friction in de types. Warm-up
time is 30 sec. Designed for opera-
tion within a temp. range of —65°
to —185°F, they are single-degrees-
of-freedom, viscous damped, spring
restrained (torsion bar) tpyes whose
gimbals are supported by precision
bearings. Compensatory damping
mechanisms obviate the need for ac-
cessory heaters. Ninety per cent of
the parts are interchangeable. Unit
rates range from 45°/sec. to 1000°/
see. Kearfott Co., Ine., 1500 Main
Ave., Clifton, N. J.
Circle 272 on Inquiry Card

INFRARED SOURCE

Model RS-8B infrared radiation ref-
erence source emits black body radia-
tion over the temp. range 200°C to
1000°C. It can be used as a standard
against which other infrared sources
and measuring instruments can be
checked and calibrated. The temp. of
the black body radiation source is se-
lected by a control dial precisely cali-
brated in °C. The area of the black

body exit aperture is adjustable by
selector disk containing 7 precision
apertures. The radiation source temp.
is maintained within *=0.5%. Barnes
Engineering Co., 30 Commerce Rd..
Stamford, Conn.

Circle 273 on Inquiry Card
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New Augat Panel Mounting Brackets

offer unique
extruded-thread

feature

Newest addition to the
Augat line, these panel
mounting brackets provide
rigid support for vertically-
mounted component boards
under shock and vibration.
The special feature of this
bracket is five extruded
holes to provide four full threads, meeting
military specs.

Brackets mount either single or double
boards and are available in different heights
to mount various size panels. Fabricated
from cold rolled steel, cadmium plated.

Write today for additional information and samples.

All GAT BROS. ixc.

31 PERRY AVENUE * ATTLEBORO, MASS.

See us at Booth #219 ot the WESCON Show
Circle 154 on Inquiry Card
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VECTORBORD

Make circvits the fast, easy way
...simply insert Vector Push-in
Terminals and component wires
into the pre-punched terminal
board. Six patterns available
with .062 and .093 holes, in XXXP
Phenolic, G-7 Glass Silicone, G-10
Glass Epoxy and Paper Epoxy.

Write for complete information to

VECTOR ELECTRONIC COMPANY
1100 FLOWER STREET, GLENDALE 1, CALIFORNIA
TELEPHONE: CHapman 5-1076
Visit us at the WESCON, booths #1908-1910
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IN EVERY FIELD, THERE IS ONE

FOREMOST NAME ... IN SONIC
ENERGY, THAT NAME IS BENDIX

SONIC ENERGY

If you’ve heard people say that the
results of Sonic Energy Cleaning can be
spectacular, here’s an example of what
they mean:

A nationally known aircraft parts
manufacturer had to remove dirt, grease,
sludge, metal chips and abrasives from
assembly components of a 4-stage air-
craft compressor. Optimum cleanliness
was vital. Previous methods were costly
and unreliable.

Using the Bendix Sonic Lnergy Clean-
ing Systern with an inexpensive, non-
flammable, nontoxic detergent solution,
in a one-minute cleaning cycle—all traces
of contamination—including both soluble
and insoluble soils—were removed, even
from blind holes, interstices, crevices,
screw-threads, porous surfaces.

And the best part—direct labor costs
were reduced 50%; expensive solvents
were eliminated; rejects due to contam-
ination were eliminated; and the com-
plete Bendix Sonic Energy Cleaning
System was fully amortized in six months,

To help you determine if results like
these are possible in your cleaning
operation (and sometimes they’re not),
Bendix® maintains a complete Applica-
tions Laboratory to go with the industry’s
most complete line of Sonic Energy
Cleaning equipment.

FREE!
GET YOUR copY
OF THIS TIMELY,
AUTHORITATIVE
REPORT ON SONIC
ENERGY CLEANING

S B '

[t

All the facts at your fingertips. Processes de-
tailed . . . test results analyzed . . . and a
Five-step Plan to help you determine if Sonic
Energy Cleaning will be economically advan-
tageous for you. Send for your free copy today.
PIONEER-CENTRAL DIVISION, BENDIX AVIA-
TION CORPORATION, 2731 HICKORY GROVE
ROAD, DAVENPORT, IOWA,

7[)/#./

AVIATION CORPORATION

SONIC ENERGY CLEANING

Circle 156 on Inquiry Card
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Recorder
(Continued from page 99)

sturdy electronics package which
measures only 14 in. x 753 in. x 854
in. The small modular structure in-
cludes a protective, removable cas-
ing which allows its user imme-
diate access to the subassemblies.

To accommodate requests from
instrumentation users, durable
Bendix Pygmy connectors are used
throughout the system for reliabil-
ity and ruggedness.

Controls

Both local and remote controls
are provided for recording, with
switches controlling all modes of
operation. Indicator lights show
whether the power is on and
whether recording is in process. A
meter shows the quantity of tape
remaining on the supply reel at all
times. Also, the system is designed
to indicate, with a blinking lamp,
whether the tape is moving past
the magnetic heads at the proper
speed.

(Continued on opposite page)

for fast, simple check-up of
instrumentation recording equipment

new Soundcraft MAGNA-SEE Kit
makes magnetic tracks visible!

Checks for: ¢ Track placement

o Head alignment ¢ Pulse definition
(size and width)

¢ Drop-out areas and
~"5 other trouble-spots

Magna-See Kit
contains: % pint
Magna-See Solu-
tion ¢ Plastic bath
¢ Eye-piece magni-
fier ¢ Pressure
sensitive tape

o 5 glass slides for
permanent copies
of tracks, and com-
plete instructions.

For free MAGNA-SEE
brochure, write

MWBSUUNDGRAFTMM

GREAT PASTURE ROAD, DANBURY, CONNECTICUT

West Coast: 342 N. La Brea., Los Angeles 36, Calif.
Canada: 700 Weston Road, Toronto 9, Ont. Canada

Circle 131 on Inquiry Card
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one

word
more

about
the

Amperexo

6CA7/EL34
OUTPUT
PENTODE

NOW ITS
RATED POWER OUTPUT

60
WATTS

(Class AB;)

We are pleased to
announce that as a result of the further
exploration of the 6CA7’s capabilities
...its power output rating has been
raised to 60 watts in a distributed load
circuit. This was achieved by increasing
the screen grid voltage to 500V. The
screen voltage rating now equals the
plate voltage rating, thus greatly sim-
plifying the design of power supplies.

=
Class AB, Audio Amplifier
Distributed Load Connection
Typical Operation
(Fixed Bias—Two Tubes Push Pull)
Plate Supply Voltage............. 500V
Grid No. 2
Supply Voltage ..... (See Note) 500V
Grid No. 1 Bias....... (approx.) —44.5V

Plate to Plate Load Resistance. . ..7000 Q
Plate and Grid No. 2 Current

(Zero Signal) . .............. 2x57 mA
Plate and Grid No. 2 Current

(Max. Signal) ............. 2x112 mA
Input Signal Voltage (rms)......... 2v
Power Output ......,. e 60 W
Harmonic Distortion ............. 2.5%

NOTE: Screen voltage is obtained from
taps located at 43% of the plate winding
turns. An unbypassed resistor of 1KQ in
series with each screen grid is necessary
to prevent screen overload.

Y
SN
YRS o0
i
RSN\ NI/

ask Amperex

about detalied data and
applications engineering
assistance on hi-fl tubes
for hi-ti circuits,

AMPEREX ELECTRONIC CORP.
230 Duffy Avenue, Hicksville, L. I., N. Y.

Circle 157 on Inquiry Card
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The remote control unit is de-
signed to mount in a standard 3%
inch aircraft instrument panel
“knock-out” hole.

The AR-200 is a record only ma-
chine, but because of its wide range
of tape speeds, tapes recorded on
the AR-200 can be readily repro-
duced on most standard reproduc-
tion units.

Designers of the AR-200 have
used every precaution known in the
magnetic recording art to assure
reliability. Flutter, the elusive imp
of the recording industry which
describes speed errors above 10
cycles per second, is almost non-
existent.

Power

Another outstanding feature of
the device is the low power input
required to operate it. Operation of
the entire system is accomplished
with only 150 watts. Since the
power required to operate a data-
acquisition system drains from the
aireraft’s power, it is a case of
every reduction counting.

This view of the regulator reference board,
part of the electronic unit, shows method
of mounting some of the components.

Although the unit is designed to
operate directly from a 28-volt DC
source, which is available in most
aircraft, a choice of three power
converters can be used when the
power is not 28-volt DC. One sin-
gle-phase converter will provide 28-
volts DC from a 115-volt, 400-cycle
AC source. Another three-phase
converter will provide 28-volts DC
from a 208-volts, 400-cycle AC
source. If commercial power is the
source, a single-phase converter is
available for providing 28-volts DC
from 117-volts, 48 to 63 cycles, AC
source.

ELECTRONIC INDUSTRIES -

ANUTHER FIRST..

THE

" "BASIC

motor L hinner..

FINGER-THIN . . .
Only 9716 Inches Short . ..
in Diameter .
the size of your equipment.
WHISPER-QUIET . . .
Strictly an electrical motor . .
noiseless .

HIGH TORQUE...

14 oz. inch at the rotor with an instantaneous
.requires only 2% watts . . .
can replace larger motors in recorders, con-
trols and telemetering equipment.

start and stop , .

HIGHEST RELIABILITY ...
Longer life .
to fail .
without any trouble.

© 1959

Only 13 Inches

. very compact . . . reduces

. practically
» . no rattling of gears or ratchets.

no one-way gears or ratchets
prov1des millions of operations

Send for Special Illustrated
Bulletm AWH MO-806

[e\ W-HAYDON Company

219 NORTH ELM STREET
WATERBURY 20, CONNECTICUT

Custom Design & Manufacture Of Electronic
And Electro-Mechanicai Timing Devices

s /// 7
AC. TIMING MOTOR

. Quieter ..
More Reliable .. ..

More Versatile

SPECIFICATIONS

Standard Voltage Ratings:
6, 12, 24, 115, 230 Volts
Frequenc
60 CPS Standard
25, 50 CPS Available
Power Input: 2.5 Watts
Maximum (60 CPS)

BASIC MOTOR
Weight: 4 ounces
Speed: 300 RPM
Torque: V4 oz-in.
Length: 9/16 inch

WITH INTEGRAL GEAR TRAIN
Weight: 5 ounces

Speed: 300 RPM to 1/6 RPH
Torque: 30 oz.-in. @ 1 RPM
Length: s inch

-
A
,g;ﬁ
y

WITH
INTEGRAL
GEAR TRAIN

Circle 158 on Inquiry Card

NEW “STANDARD” with
SPECIAL CAPABILITIES

® Rugged Anodized
Aluminum Housing

e Operation Up to 150°C

e 5.5 watts @ 85°C (derated
to 0 @ 150°C)

® Resistance Range from
250 ohms to 300K ohms

Those are just a few of the im-
portant performance features you
get with the new Gamewell RVG-
14-MT10 multi-turn potentiometer.
It fully meets applicable sections of
MIL-E-5272A and NAS-710 — and
much more. It gives you extras that
often save you the cost of a“‘special.”’

Available in 10, 5, or 3 turns, with
tap locations limited only by physi-
cal spacing. Write for detailed speci-
fications and catalog of other stand-

ard Gamewell potentiometers. Spe-
cial pots supplied whenever neces-
sary. Bring all your pot problems to
THE GAMEWELL CoMpPaNY, Dept.
15C, Newton Upper Falls 64, Mass.

Crmewel

PRECISION POTENTIOMETERS

“Integrals of High Performance”

Circle 159 on Inquiry Card
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BLOCKS

that CUT
wiring costs

This popular ‘600’ series is typi-
cal of Kulka's wide choice of terminat
blocks. Note three popular terminal
styles. Up to 26 terminals, maxi-
mum, in the “600"" series. Choice
of molded materials. And there are
many other Kulka types to choose
from.

CATALOG...

Write for the big Kulka Terminal Blocks
catalog containing the outstanding selec-
tion of types, sizes, terminals, materials.

)

o
=

KULKA ELECTRIC CORP.
633-643 So. Fulton Avenue
Mount Vernon, N.Y.

Circle 151 on Inquiry Card
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Potentiometer

(Continued from page 101)

jected to electrolysis, 120 vde being
applied between the resistance ele-
ment and the potentiometer shaft
while the unit was exposed to 15
days of humidity-temperature cy-
cling per MIL-E-5272A. No break-
down of insulation resistance oc-
curred during the exposure period.
Noise and linearity were checked
prior to and immediately following
the test and no change was ob-
served.

MDH 20 units have also been’
subjected to Moisture Resistance |
tests per Method 106 MIL-STD-202 |
(including polarization and vibra-|
tion). Measurements of total re- |
sistance and insulation resistance
were taken periodically in the
chamber with a relative humidity
of from 90-95% as required by the
spec. The total resistance of the
specimens remained constant
within =0.19% and the insulation
resistance measured between ter-
minals and shaft remained above
90 megohms for all specimens.

CIRCULAR
POLARIZATION
IN
TELEMETERING

Telemetering antenna systems available for
all bands—215-265, 940-980 mc. Gain up to
26 db. Either wide or narrow beam. Single
or tri-helical models, and single helical feeds
utilizing parabolic reflectors of 6, 8, or
10-foot diameters.

Write for complete fechnical data ...

mACE

TECHNICAL APPLIANCE CORPORATION
SHERBURNE, NEW YORK

are you spending

$1 200

for a one cent job ?

If you're duplicating drawing details, you're
squandering precious hours of costly drafting
time. STANPAT, the unique tri-ocetate that is
pre-printed with your standard and repetitive
blueprint items, cuts time involved from 3
hours to 15 seconds! Figured at current pay
rates, this means o $12 job at less than one
cent . . . the STANPAT way. Easily transferred
to your tracings by on odhesive back or
front, STANPAT relieves your engineer of
lime-consuming and tedious details, freeing
him to concentrate on more creative work.

here’s how simple the
STANPAT method is!

iy
£, PEEL

A the STANPAT

from its backing.

PLACE [l |

the STANPAT into
position on the
tracing.

PRESS

into position ...
will not wrinkle
or come off.

Circle 130 on Inquiry Card
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STANPAT is available in
adhesive backs:

two types of

® Rubber base for standard drafting and
tracing papers

® Resin base to prevent leaching for papers
that contain oils

But whatever the application may be, there's
a STANPAT product for your specific needs.
STANPAT has a guaranteed shelf life of one
year from date appearing on tab end. For
further information and fechnical assistance,
complete the coupon below and mail.

STANPAT.CO. Whitestone 57,N.v..U.3.4.

Phesie: F{ushing:g'~}§,?Q-L1.§|1

h .
I [ Please quote on enclosed samples. :
: ] Kindly send me STANPAT literature and 1
i samples. Dept. 124 :
]

t Name P :
'

1 Title_ = !
) ]
t Company — :
t

1 Address !
L [}
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Design Engineers ¢

Physicists ¢ Mathematicians

Development Engineers
Electronic Instructors ¢

Administrative Engineers
Field Engineers -*

Engineering Writers
Production Engineers

New Firm To Exploit
Unused Patents, Ideas

Hundreds of valuable patents,
processes and ideas that have been
gathering dust in the files of U. 8.
corporations may now become avail-
able for useful and profitable de-
velopment through the work of a
new company, the National Patent
Development Corp.

Jess Larson, former Federal
Works Administrator and Chief of
the War Assets Administration, is
Chairman of the Board of Direc-
tors of the new firm which will
have offices in Washington, D. C.,
and New York City.

National Patent Development
Corporation is unique in its pur-
pose and function. It will represent
the companies owning patents and
processes in finding other concerns
that are ready to develop and man-
ufacture them for the benefit of
the public, the defense program,
the government and other potential
users. Corporate clients will be
aided in the selling or licensing of
patents and ideas which have been
developed by their research pro-
grams, and which do not have a
natural outlet within their own
operations.

A survey by Mr. Larson and his
associates indicated that patents
available for such belated exploita-
tion represent several hundred mil-
lion dollars in research and devel-
opment.

Engineering Degrees Up

The Engineering Manpower
Commission of Engineers Joint
Council, 29 W. 39th St., N. Y,. re-
ports a 13.1% increase in bachelor
of engineering degrees in 1958,
and a 9.5% increase in bachelor of
science degrees. Masters in science
degrees increased by 322, but there
was no significant increase in the
number of doctorates. The actual
figures: for engineering degrees,
35,332; for science degrees; 14,-
352.

ELECTRONIC INDUSTRIES -

$10,000 FOR SIGHT
T

Jos. Sprung, pres. of the Radio & TV Square

Club, presents check for $10,000 to Mildred

Weisenfeld, founder of the “Fight For Sight”

in the offices of New York Mayor Robt.
Wagner

Engineers 5 to 1 Against
Collective Bargaining

A study by Prof. John W.
Riegel, director of the Univ. of
Mich. Bureau of Industrial Rela-
tions, reveals that four out of five
scientists and engineers now op-
pose collective bargaining for
themselves. The study was based
on interviews with 277, non-super-
visory, professional employees in
10 large firms. Fields covered in-
cluded: mechanical, electrical,
chemical, civil, electronic, and au-
tomotive engineering.

There was some sentiment for
collective bargaining which in-
creased when the terms and condi-
tions of the members’ employment
takes a turn for the worse from
their point of view or when a new
standard, such as a higher wage
scale in another company, becomes
known.

The study, “Collective Bargain-
ing as Viewed by Unorganized
Engineers and Scientists” (105
pages, $4.00) is available from
Publications Distribution Service,
University of Michigan, Ann Ar-
bor, Mich.

FOR MORE INFORMATION . . .
on positions described in this
section fill out the convenient
inquiry card, page 209.
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Employment Jumped 50%
In Florida Electronics

The Florida Development Com-
mission reports that employment
in electronics plants is up 50%
over last year and that sales fig-
ures are steadily climbing.

A new Commission survey shows
that Martin-Orlando, manufactur-
ing five major U. S. missile-elec-
tronics systems, has beccme the
largest single electronics employer
in the state in a little over a year
after starting operations.

President E. S. Johnson of the
Association of Florida Electronic
Industry told the Commission,
“The future of the electronic field
in Florida is tremendous and 1
would say that in five years it could
triple or more.”

Backing up this optimism, the
survey showed, as it did a year ago,
that industry growth was not con-
fined to one section of the state.
Expansions of plants were reported
in the last year in Fort Walton
Beach, Gainesville, St. Petersburg,
Orlando, Melbourne, Fort Lauder-
dale and Miami.

New plants opened in Sarasota,
Fort Myers, Tampa, Sanford., West

Palm Beach, Winter Park and
Miami.
One executive, Robkert G.

Kramer, said, “The whole electron-
ics industry is expanding and no-
where faster than in Florida.”
Kramer's Airtronics International,
a communications and aviation
electronics firm at Fort Lauderdale,
recently launched a multi-million-
dollar expansion program.

In the Florida survey, ten new
electronics plants and ten major
expansions were listed. Employ-
ment has increased from 10,000 a
year ago to more than 15,000.

Factory sales of communications
equipment, electronic components,
automatic controls, and similar de-
vices are now estimated at from
$180,000,000 to $200,000,000. Total
payrolls approximate $60,000,000
a year.
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Companies are merging at a rapid rate to gain capital, know-how,
strong marketing organizations, prestige, or for investment purposes
along with many other motivations listed below. The article also

explains why the acquired company's organization should be kept intact.

Why Do Companies Merge?

During the past five years there
has been a boom in corporate ac-
quisitions in the electronics indus-
try. Such young giants as Litton
Industries and Siegler Corp. have
grown primarily via the acquisition
route. In our opinion, this trend
will continue and undoubtedly will
be augmented by acquisitions of
electronics concerns by companies
in other fields.

Not all acquisition programs have
succeeded. The defense stretchouts
and business recession of 1957-58
brought out many of the defects in
these programs. It became obvious

Dean Witter & Co. are invest-
ment bankers with offices also
located in—

San Francisco Los Angeles

Seattle Beverly Hills
Portland San Marino
Oakland San Diego
Sacramento Fresno
Honolulu Chicago
Philadelphia Boston

They are also members of the
New York, Pacific Coast and
other leading Stock Exchanges.
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in some cases that management was
spread too thin, products were not
what they should be, and consoli-
dated income statements could no
longer hide red ink in a losing ac-
quisition. To be candid, even in the
best of mergers, there is no telling
when the worms may begin to come
out of the woodwork.

The electronics industry lends
itself, possibly more than any other,
to growth by acquisition. An engi-
neer gets a good idea, creates a
product or acquires an R & D con-
tract, and he is in business; pro-
vided that he has the necessary
courage. If he is lucky enough to
click, and his company grows, sud-
denly his working capital problems
begin to expand by something re-
sembling a geometric progression—
not to mention the problems involv-
ing administration, production,
sales, ete.

Working Capital Needed

Frequently the entrepreneur finds
that he has a $500,000 order with a
$5,000 net worth; or much worse,
a few months later he may be han-
dling $1,000,000 in volume with a
negative working capital position.
This is usually the time when he be-

ELECTRONIC INDUSTRIES -

By PETER SLUSSER
Associdte,

Dean Witter & Co.

14 Wall St.

New York 5, N. Y.

gins to look to the financial com-
munities of South Spring, Mont-
gomery or Wall Street for assis-
tance, or will begin casting about
for tempting merger offers. This
process is happening every day in
the electronics industry, and there
are even those rugged individuals
who are now on their second cycle
of founding, building up, and sell-
ing companies.

Obviously not all electronic ac-
quisition candidates are young,
bootstrap operations. Some are well
known, time honored names such
as Monroe and Altec, or even Syl-
vania. The doors of merger in this
fast stepping industry are closed to
none. Some Wall Street cynics even
believe that everything in the elec-
tronics industry is for sale—at a
price.

At best, it is difficult to tell when
a corporation, large or small, is
exactly ripe for merger. Several
leading investment banking firms,
in fact, have specialists who do
nothing but counsel and negotiate
these mergers. However, we have
found that there are a few general
guide posts that can be followed in
the industry as indicative of a com-
pany being more, rather than less
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ready to be acquired. Since the fac-
tors influencing a large organiza-
tion usually vary from those of a
smaller concern, we will treat each
separately with the knowledge that
considerable overlapping exists.
Some of these factors are listed be-
low.

Large Organizations

¢ Older management wishing to re-
tire, or a management that is no
longer sufficiently effective.

« An existing or potential estate
problem on the part of the owners.
e One product dependence, or po-
tential technological obsolescence of
existing products.

¢ Need for an expanded marketing
organization, or an opportunity to
enter new markets where the com-
pany does not have access.

¢ Too much idle cash in the trea-
sury.

¢ Lack of sufficient research and de-
velopment talent.

e Large tax loss carry forward.

¢ Financial crisis or difficulties.

Small Organizations

e Usually the overall need for the
capabilities and capacities of a
much larger organization.

¢ The belief by management and/
or owners that they can expedite
their corporate growth by joining
forces with a larger organization.
¢ A tight financial condition, or the
pressing need for more money than
the company is capable of raising
without giving up an arm and a
leg.

e A need for a stronger marketing
organization, particularly for com-
mercial products, or in some cases
plain old “high level” pull for large
military or industrial jobs.

e A desire on the part of a large
customer to purchase his source of
supply.

e An urge by the owners to “cash
in” or become more liquid by up-
grading their equity into that of a
more seasoned, traded and perhaps
even dividend paying security.

e An excess of research and devel-
opment talent without sufficient
manufacturing and marketing fa-
cilities.

Clearly, some if not several of
these conditions exist in every or-
ganization to varying degrees. In
our experience there are two fac-
tors which almost always must be

ELECTRONIC INDUSTRIES -

right if a merger is to jell, and
these are people and timing.

If the chemistry of the people
does not work, the odds are against
there being a merger. If events
are not really pressing and there
is a lack of urgency attached to
negotiations then again the odds are
against having a deal. Our ex-
perience in the electronics indus-
try indicates that the people must
have a real desire to complete the
merger, and there must be some
compelling reason with a time limit
attached to make them act.

Ways to Merge

The formal procedures for merg-
ing companies are subject to the
laws of the state wherein the com-
panies are incorporated and to per-
tinent federal statutes. In general
there are three major ways to ac-
complish a merger:

Statutory merger or consolidation.
In this case, the stockholders of
both companies must vote and ap-
prove the merger-—usually a two-
thirds majority of both groups of
stockholders, with dissenting stock-
holders frequently entitled to ap-
praisal rights. In general, a statu-
tory merger is a tax free exchange.

Graph shows the
number of mergers
that have taken place
in the last few years
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The recent merger of Sylvania
Electric into General Telephone is
an example of this type of merger.
In the case of each company, the
affirmative vote of two-thirds of
each class of voting stock was re-
quired to approve the merger.
Usually this type takes a consider-
able period of time in view of the
necessity of preparing proxy so-
liciting material, holding a stock-
holders’ meeting, etc.

Acquisition by one corporation of
the stock of another. Here the ac-
quiring corporation must gain con-
trol of at least 80% of the total
voting power of all classes of stock
of the corporation to be acquired
in order for the acquisition to
be tax free. Such an exchange
usually does not require the ap-
proval of stockholders except that
in case of a company listed on
the New York Stock Exchange, if
more than 209% of the stock is in-
volved, stockholders’ approval is

required. This method is frequently
employed by a larger concern ac-
quiring the ownership of a smaller
and often privately held company.
It may take at least three forms—
stock for stock, or cash for stock,
(Continued on page 228)
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Checking Einstein with
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Purity Plus— Hughes Products Division engineer checks
semiconductor materials to insure purity.

Exit cones capable of withstanding temperatures of 6000° F.
represent one example of advanced engineering being performed
by the Hughes Plastics Laboratory.

an atomic clock in orbit

To test Einstein’s general theory of relativity,scien-
tists at the Hughes research laboratories are devel-
oping a thirty pound atomic maser clock (see photo
at left) under contract to the National Aeronautics
and Space Administration. Orbiting in a satellite,
a maser clock would be compared with another
on the ground to check Einstein’s proposition that
time flows faster as gravitational pull decreases.

Working from the new research center in Malibu,
California, Hughes engineers will developa MASER
(Microwave Amplification through Stimulated
Emission of Radiation) clock so accurate that it
will neither gain nor lose a single second in 1000
years. This clock, one of three types contracted
for by NASA, will measure time directly from the
vibrations of the atoms in ammonia molecules.

Before launching, an atomic clock will be syn-
chronized with another on the ground. Each
clock would generate a highly stable current with
a frequency of billions of cycles per second. Elec-
tronic circuitry would reduce the rapid oscillations
to a slower rate in order to make precise laboratory
measurements. The time “ticks” from the orbiting
clock would then be transmitted by radio to com-
pare with the time of the clock on earth. By meas-
uring the difference, scientists will be able to check
Einstein’s theories.

In other engineering activities at Hughes, research
and development work is being performed on such

August 1959

projects as advanced airborne systems, advanced
data handling and display systems, global and spa-
tial communications systems, nuclear electronics,
advanced radar systems, infrared devices, ballistic
missile systems...just to name a few.

The variety and advanced nature of the projects at
Hughes provides an ideal environment for the engi-
neer or scientist who wishes to increase his profes-
sional stature.

Newly instituted programs at Hughes have created immedi-
ate openings for engineers experienced in the following areas:

Communications
Thin Films
Electron Tubes

Environmental Engineering
Logical Design

Radar Circuit Design

Field Engineering Material & Component Eng.
Semiconductors Systems Analysis

Test Equipment Eng. Nuclear Electronics

Write in confidence to Mr. Don Eikner,
Hughes General Offices, Bldg. 6-C8, Culver City, Calif.

© 1959, H.A.C.

The West’s leader in advanced ELECTRONICS

HUGHES AIRCRAFT COMPANY

Culver City, El Segundo, Fullerton, Newport Beach,
Malibu and Los Angeles, California;

Tucson, Arizona

e e D A ]
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Why Do Companies Merge?

(Continued from page 225)

or a combination of stock, cash and
other securities for stock. The of-
fer of stock for stock seems to have
been the most commonly used in
the electronics industry. Litton
Industries, for example, has traded
its shares for those of other com-
panies on various occasions, and
the recent merger of Bomac into
Varian was a merger of this de-
sign. Such an exchange of stock
is tax free if the acquirer obtains
80%. Where cash or securities
other than voting stock are offered
the transaction may be taxable, or
taxable in part. This kind of com-
bination requires a prospectus un-
der the 1933 Securities Act, un-
less the sellers are very limited in
number and agree that they will
hold any securities they get for
investment and will not distribute
them.

Purchase of Assets. In this situa-
tion, the assets or properties of
one company are purchased by an-
other for stock, cash, or notes, or
any combination thereof. In many

states a favorable vote by a rma-
jority of the holders of the selling
corporation’s voting stock is re-
quired, and in some states dissent-
ers have appraisal rights. If sub-
stantially all of the assets of a
company are acquired exclusively
for the voting stock of another
corporation, then the exchange is
tax free. However, if notes, cash,
or non-voting stock are used, the
transaction is taxable. This type of
transaction is used frequently in
the acquisition of smaller privately
held companies where the owners
wish to realize some cash gain im-
mediately.

In any case we would urge the
prospective seller to see his lawyer.

Each of these general proce-
dures have advantages and disad-
vantages to both parties. In addi-
tion, there are serious tax impli-
cations in each, and more than
likely have a large bearing on the
final figure placed on the value of
the company to be acquired. We
have found that in many cases the

amount paid for an acquisition can
vary substantially depending upon
how the purchase is made. Obvi-
ously there are people who think
that cold hard cash has a greater
value than unregistered stock sell-
ing at forty times earnings, or
again what financial cynics call
“Chinese money.”

Steps to Merging
The usual steps in a merger be-

_gin in a somewhat similar fashion

to marriage. There is the court-
ship when everyone seems to he
wearing a salesman’s hat. Then
the proposal — where the serious
negotiations usually begin. We
have found that it is frequently
desirable first to arrive at a sound
businessman’s agreement as to the
values or range of values to be ex-
changed. This can be done by using
both quantitative and qualitative
measurements. Frequently, invest-
ment bankers are called in as finan-
cial consultants to evaluate the
company to be acquired, both com-
panies or the nature and composi-
tion of the transaction. Sometimes
the courts will call upon an invest-
ment banker as an expert witness

RESEARCH ENGINEERS

® Basic and applied nuclear research work at the Berkeley and Liver-
more laboratories requires engineers to design, install, and operate
a variety of electronic equipment and instrumentation systems. The
work is associated with programs involving nuclear propulsion, nu-
clear research machines, controlled thermonuclear energy and nuclear
explosive testing. Current projects require engineers with experience
in circuit design, fast pulse circuitry, digital computers, and data

reduction.

Engineers interested in research and development are invited to
write the Personnel Department at the below address for further in-

formation.

LAWRENCE RADIATION LABORATORY
UNIVERSITY OF
P. O. Box 808 ¢ Livermore, California

CALIFORNIA
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“SYSTEM DEVELOPMENT CORPORATION

is currently seeking scientists and engineers in various skill areas.
As part of this effort, | have been given the opportunity to tell you
something about our organization. ‘

“'Let me begin by giving you some general facts about the Corporation:
SDC is a non-profit organization chartered to work in fields

pertaining to public welfare, the advancement of science, and

national defense. The Corporation's name implies its function—the
development of systems. Specifically, we are concerned with farge,
complex information processing systems with a high degree of
automation. Development of these systems is accomplished through
the application of knowledge in the areas of applied mathematics,
engineering, and psychology, to problems of over-all system desian,
data processing techniques and optimum man-machine relationships.

“Our work is system-oriented, rather than concerned with the
design or manufacture of hardware components. As a result of this
type of specialization, we have assumed major responsibilities in the
development of systems such as the SAGE {Semi-Automatic
Ground Environment) Air Defense System and the world-wide
Strategic Air Command Control System, and in the integration of
the functional responsibilities of these systems with other military
electronic support systems.

“Because the scope of our activities is rapidly increasing, we are
expanding our staff. In this message | am specifically addressing
young engineers with advanced training and proved analytical

ability in the areas of weapons system analysis, noise and
information theory, ECM, electromagnetic inteiligence and ailied
fields. If you are qualitied, and our corporate activities sound
interesting to you, we would like to hear from you. Address inquiries
regarding our Santa Monica, California facility to Mr. R. W. Frost,
2498 Colorado Avenue, Santa Monica, California. Inquiries regarding
our Lodi, New Jersey facility should be addressed to Mr. R. L. Obrey,
Box 2651, Grand Central Station, New York 17, N.Y. These gentlemen
will see that your letter receives prompt attention and confidential

treatment."”’ 05/ g

David Green, Assistant Director for Plans,
Operations and Management Research Directorate

SYSTEM DEVELOPMENT CORPORATION

SANTA MONICA, CALIFORNIA - LODI, NEW JERSEY
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Some of Man’s
Greatest Creative Work

is in this Building

. . . originals by Rembrandt van Ryn, Velasquez, Gauguin, Cezanne,
Manet—and many others. Another kind of creativity exists a few
miles away at Melpar. Here engineers and scientists create, design
and produce sophisticated electronic equipment for worldwide and
space application.

The Melpar design for working, which involves the finest facilities,
colleagues and incentives—paves the way for engineers and scien-

" tists to achieve genuine stature in their fields. Systems planning and

development project group members participate in challenging prob-
lems from idea conception through to completion of prototype.
Those on staff assignments work along provocative, deep-probing
lines of inquiry in specific electronic areas, as well as serving as
advisors to project groups.

Another point of no little interest—living conditions in the area
surrounding our modern laboratories in Northern Virginia (ten
miles from Washington, D.C.) and suburban Boston, are superb
with truly impressive cultural and educational facilities.

Melpar is active in virtually all phases of electronic creation,
design, and production.

Opportunities are now available at Melpar in the following areas:

Detection & ldentification Systems
Antenna & Radiation Systems
Chemistry Laboratory

Applied Physics Laboratory
Production Engineering

Quality Contro!

Reconnaissance Systems

Airborne Equipment

Ground Data Handling Equipment

Ground Support Equipment
Simulation & Training Systems
Communication & Navigation Systems

Melpar has had a remarkable growth pattern since its inception,
creating significant opportunities for the uncommon engineer and
scientist.

Your own intellectual dimensions govern remuneration and
assignments.

INTERVIEWS ARRANGED IN YOUR LOCALE

MELPAR = Inc

For Details

.-l‘
=

Professional

3303 Arlington Boulevard, Falls Church, Virginia
10 miles from Washington, D.C,

Circle 503 on “Opportunities” Inquiry Card

National Gallery of Art, Washington, D.C.

A SUBSIDIARY OF WESTINGHOUSE AIR BRAKE COMPANY

ELECTRONIC INDUSTRIES -

Continued from page 228)

in such a transaction. The chief
benefit is a third party’s objec-
tive point of view. This system of
employing financial consultants is
frequently the fairest to both
parties and can help to keep horse
trading and haggling to a mini-
mum.

Once the values have been agreed
upon, then both parties should call
upon the most talented corporation
lawyers, tax lawyers, and accoun-
tants to work out the details. This
period of processing can take from
one week to over three months de-
pending upon the complexity of the
transaction and also whether stock-
holders’ approval is required.

Wherever possible we have found
it of primary importance to keep
the management of the corporation
which is acquired. The nature cf
the electronics industry makes this
factor even more important since
in most acquisitions, particularly
of smaller companies, the key men's
brains and know-how are the “go-
no-go” factors in the success of the
operation. If after the merger, one
or two top flight individuals be-
come dissatisfied and leave, the ac-
quiring corporation — no matter
how well organized—is usually in
for some trouble with its new ac-
quisition.

Mergers can be very healthy
things, can offer enormous mar-
keting advantages and manufac-
turing efficiencies, and can expe-
dite corporate growth by provid-
ing adequate financial backing as
well as other benefits. Great com-
panies such as RCA, General Mo-
tors and General Dynamics have
been built on these principles, and
smaller companies such as Varian,
Ling and Aeronca are making prog-
ress by this means. We think that
the pattern of consolidation will
continue in the electronics indus-
try as it grows. However, we urge
caution in corporate merger—size
for size alone is not enough. Two
plus two must equal more than
four, or as the chemists say there
must be a synergistic action. Above
all, the people coming together are
the most important factor, and for
a valuable and successful corporate
consolidation, the two groups of
individuals must have a high de-
gree of willingness to work to-
gether towards common goals.
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Please forward

resume to:

Mr. W. F. O’'Melia
Employment Manager
Raytheon Company
Bedford, Mass.

or call collect:

Crestview 4-7100
Extension 473

NEW PROGRAM

Raytheon enters new weapons systems program
and offers advancement opportunities for both
Junior and Senior electronics engineers with exe
perience in the following fields:

e Microwave engineers—component and antenna
design

o Communications systems

e Guidance systems

e Computer systems

e Radar systems

o Inertial reference systems

e Feed-back control

e Auto-pilot

e Ground support

e Electronic packaging engineers

e Radar systems engineers (project management)

e Electromechanical engineer for missile control
and auto-pilot design (project management)

e Mechanical engineer experienced in ground han-

dling ot large missile systems (project manage-
ment)

You and your family will enjoy the many advan-
tages of living in the metropolitan Boston area.
Relocation assistance and modern benefits.

MISS/LE SYSTEMS
D/VIS/ION

I\ =’+

Excellence in Electronics
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Communication
Engineers

Immediate
Staff Build-Up
on New,
Integrated

COMMERCIAL
& MILITARY

PRODUCT DESIGN
PROGRAMS

at General Electric’s
Communication Products Dept.
in Lynchburg, Virginia

Serving both industrial and mili-
tary customers, the Communication
Products Department offers engi-
neers a unique type of professional
stimulation—through participation
in integrated design and produc-
tion programs in advanced commu-
nication systems.

Industrial products of Microwave
Radio Relay, Mobile and Powerline
Carrier Current communication
systems comprise the major por-
tion of Department sales. These
are often related to other projects
for the Department of Defense,
such as our contract for design and
manufacture of a 24 channel tro-
pospheric scatter system.

Engineers here frequently have
the opportunity to contribute to
both types of programs.

Immediate openings for men
with Project Engineering or
Group Leading experience in
these areas:

PARAMETRIC DEVICES o TUNNEL EFFECT
DEVICES ¢ MICROMINIATURIZATION s
MICROWAVE CIRCUITRY AND PLUMBING
* TRANSISTOR CIRCUITS & PIEZOELECTRIC
AND ELECTROMECHANICAL FILTERS
DATA TRANSMISSION SYSTEMS e MULTI-
PLEX SYSTEMS e TROPOSPHERIC AND
METEORIC SCATTER e PRINTED CIRCUITS

Write for data sheets on the De-
partment and literature describing
the attractive residential city of
Lynchburg. Address Mr. Arthur
Guy, Section 24-MH.

COMMUNICATION PRODUCTS DEPT.

GENERALGDELECTRIC

Mountain View Road
Lynchburg, Virginia

Circle 505 on "Opportunities” Inquiry Ca
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News of Reps

Mid-Eastern Electronics, Inc., has
appointed the Telesco International
Corp., New York, N. Y. sales rep for
all countries except the U. S. and
Italy.

Telerad Mfg. Corp., New York, has
appointed 3 new reps. They are: G. B.
Ellis Sales Co., Palo Alto, Calif., for
Northern California and Northern
Nevada areas; Wallace & Wallace,
Los Angeles, for the Southern Cali-
fornia area; and Premmeco of Arizona,
Scottsdale, Arizona, for Arizona, New
Mexico and Utah areas.

A new electronics manufacturers
rep organization has been formed by
David Muir to operate under his name,
with headquarters at 612 E. Colman
St., Altadena, Calif. Principle activi-
ties will be directed to electronic com-
ponents and equipment, sold through
distributors in Southern California
and Arizona.

The following reps have been ap-
pointed by Vis-U-All Products Co.,
Grand Rapids, Mich: Northwestern
Sales Co., Seattle, Washington, for
Oregon, Northern Idaho, Northern
Montana, Alaska & British Columbia;
and Dresser E-E Ltd., Montreal, for
Canada.

NO. 100

Norman Neely (left), President of Neely
Enterprises, and Robert L. Boniface (right),
VP and Gen. Mgr., greet George Combs, the
100th employee of the Western Rep firm.
Main offices are in Hollywood, Calif.

Ben Friedman, formerly Sales Man-
ager of Mitronies Inc., 1290 Central
Ave., Hillside, N. J., has formed a
new type of rep organization for the
New York, New Jersey and Connecti-
cut area specializing in sub-compo-
nent lines for the electronic industry.
Mr. Friedman may be contacted at
Mitronics, Inc.

A. Friedman & Assoc.,, Jamaica,
N. Y., has been appointed by Wyco
Metal Products, North Hollywood,
Calif. to handle the company’s line in
New York City and Northern New
Jersey.

rd
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ENGINEERS
SCIENTISTS
MATHEMATICIANS

CLASS OF
S2-53
S54-55
S6-57
OR 58

If you are experienced in
airborne electronic systems
and enjoy seeing your ideas
turn into products, you will
qualify for positions of
major responsibility with
Litton Industries in the Los
Angeles area. You will
work with a company that
is noted for developing and
producing advanced hard-
ware of exceptional quality.

INERTIAL GUIDANCE
& CONTROL: Research,
Electromagnetic De-
vices, Precision Mechan-
isms, Servo Systems,
Electromechanical De-
sign.

COMPUTERS & CON-
TROL SYSTEMS: Cir-
cuit Design, Theoretical
Studies, Logic Design,
Reliability, Research.

WESCON - AUGUST 18-21
SAN FRANCISCO

Make your appointment
now for an interview with
members of our technical
staff. Write Mr. Joseph
Cryden, or phone him at
CRestview 4-7411. During
WESCON contact Mr. C.
T. Petrie in San Francisco
at EXbrook 2-8636.

LITTON INDUSTRIES
Electronic Equipments Division
Beverly Hills, California



News of Reps

Paston-Hunter Co., Syracuse, is
now rep for the upper New York
state area for Triad Transformer
Corp., div. of Litton Industries.

Control Electronies Co., Inc., has
appointed 4 new reps. They are: The
Col-Ins-Co., Orlando, Fla., for Florida,
Georgia, Alabama, Mississippi, Ten-
nessee, North and South Carolina;
Malcolm Ross & Co., Los Angeles, for
Arizona, Nevada and Southern Cali-
fornia; Ernest E. Whittaker, Ottawa,
Ontario, for Canada, and Southern
Industrial Electronics, Inc., Dallas,
for Texas, Oklahoma, Arkansas and
Louisiana.

"REP OF THE YEAR"

Ray B. McMartin (left), President of Con-
tinental Manufacturing, Inc., Omaha, presents
TV set to Dan Rudat of Rudat and Ewing.
The Palo Alto rep firm won the Company’s
“Rep of the Year” title.

Cozzens and Cudahy, Ine., have
been appointed reps in Chicago for
the Instrument Div., Thomas A. Edi-
son Industries of McGraw-Edison Co.

Balco Research Laboratories, Inc.,
Newark, N. J., has appointed Electro-
sources, Inc., Palo Alto, Calif., as rep
for the Northern California-Nevada
territory.

McCarthy Associates, Pasadena,
Calif.,, have been appointed rep for
Daytronic Corp., Dayton, Ohio, and
Larson Instrument Co., Tarrytown,
N. Y, in California, Arizona and
Nevada.

Servonic Instruments, Inc., has ap-
pointed George F. Bohman, Orlando,
Fla., as sales rep for Florida, Georgia
and Alabama.

Burcaw-Cowan & Co., Detroit, has
been appointed rep in Michigan for
JB Electronic Transformers, Inc.

David G. De Haas Co., San Diego,
Calif., is now sales rep for the Poly-
technical Research & Development
Co., Inc., Brooklyn, N. Y.

ELECTRONIC INDUSTRIES -

GROW WITH AIRESEARCH
IN ELECTRONICS

o AiResearch Central Air Data Computer for North American’s A3J], Navy’s first
weapon system, provides information dealing with bombing, navigation, engine inlet
control, radar, automatic flight control and cockpit instrumentation.

Expansion in electronics and electromechanical activity is creating excellent
openings at all levels for qualified engineers. Diversified programs include
Central Air Data systems on Air Defense Command B-70 and F-108, North
American A3J and McDonnell F-4H, as well as other commercial and
military aireraft and missile projects.

Openings in the following areas:

FLIGHT SYSTEMS RESEARCH General prob-
lems in motivation and navigation in
air and space; required background
in astronomy, physics, engineering.
DATA SYSTEMS RESEARCH Experience with
physical measuring devices using
electromagnetic, atomic, thermionic
and mechanical approaches.
CONTROLS ANALYSIS Work in preliminary
design stage involves servomecha-
nisms analysis and analog computer
techniques.

FLIGHT DATA COMPONENTS Analysis pro-
posal, design and development work
in the following specialties: circuit
analysis. servo theory, transducers,
transistors, airborne instrument and

o AIRBORNE

o ELECTROMAGNETIC DEVELOPMENT Work with
magnetic amplifiers requires knowl-
edge of electromagnetic theory, mate-
rials and design methods.

INSTRUMENT DESIGN Electromechanical
design of force-balance instruments,
pressure measuring devices, precision
gear trains and servo-driven position-
ing devices. Experience in electrical
and electromagnetic transducers
desirable.

INSTRUMENTATION ANALYSIS
AND DESIGN Work involves sclving
problems in accuracy, response and
environmental effects.

analog development of high and low 5 Send resume to:
temperature problems. : Mr. G. D. Bradley :
THE CORPORATION

AiResearch Manufacturing Division

9851 SO. SEPULVEDA BLVD.. LOS ANGELES 45, CALIFORNIA
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Expanding the Frontiers
of Space Technology in

QUALITY
ASSURANCE

B Quality assurance at Lock-
heed parallels in importance
and augments the research and
development, projects and
manufacturing organizations.
Quality assurance engineers
establish audit points, deter-
mine functional test gear, write
procedures and perform
related tests.

These activities, supported by
laboratories, data analysis,
establishment of standards, and
issuance of reports, all insure
that Lockheed products meet
or surpass contractual require-
ments. Economy and quality
are maintained at every stage
to produce the best products at
the least cost. As systems man-
ager for such major projects as
the DISCOVERER Satellite;
Navy POLARIS FBM; Army
KINGFISHER; and Air Force
Q-5 and X-7, quality assurance
at Lockheed Missiles and Space
Division has an important
place in the nation’s defense.

ENGINEERS AND
SCIENTISTS

1f you are experienced in qual-
ity assurance, reliability. or
related work, you are invited to
share in the future of a com-
pany that has an outstanding
record of achievement and
make an important individual
contribution to your nation's
progress in the race for space.
Write: Research and Develop-
ment Staff, Dept. H-2-48, 962
W. El Camino Real, Sunnyvaie,
California. U.S. citizenship
required.

Lockheed

MISSILES AND SPACE
DIVISION

Systems Manager for the
Navy POLARIS FBM;
DISCOVERER SATELLITE;
Army KINGFISHER;
Air Force Q-5 and X-7

SUNNYVALE, PALO ALTO, VAN NUYS,
SANTA CRUZ, SANTA MARIA, CALIFORNIA
CAPE CANAVERAL, FLORIDA
ALAMOGQORDO, NEW MEXICO ® HAWAII

Personails

James O. Seamans has been named
Sparrow III Program Manager for
the Missile Systems Div. of Raytheon
Co.

Hi-G, Inc., has announced the ap-
pointment of J. A. Garratt as Chief
Engineer. He was formerly with
Thomas A. Edison Co.

Norman O. Bender, Jr., has been
promoted to the newly created posi-
tion of Operations Manager for
Transac computers, Philco Corpora-
tion’s Government & Industrial Div.,
Phila., Pa.

Walter E. Carpenter has been ap-
pointed Chief Engineer at the Hud-
son Lamp Co. He was formerly with
the Lamp Div., Westinghouse Elec-
tric Corp.

Dr. Samuel B. Batdorf is now Di-
rector of Research at Lockheed Elec-
tronics and Avionies Div.

S. Batdorf

A. Phillips

Alvin B. Phillips has been ap-
pointed Chief Engineer, Mesa tran-
sistor product line, at Motorola’s
Semiconductor Products Div., Phoe-
nix, Ariz.

Dr. David M. Heinz, former Physi-
cist for General Electric Co.’s Instru-
ment Dept. in West Lynn, Mass., has
joined Hoffman Electronic Corpora-
tion’s new Science Center in Santa
Barbara, Calif., as Sr. Scientist.

Transval Electronies Corp. has ap-
pointed Jack Campbell Director of
Government Contracts. He was for-
merly with Hayes Aircraft, Birming-
ham, Ala.

Arthur V. Sommer, formerly Divi-
sion Manager, Chicago Div., Ameri-
can Bosch Arma Corp., is now Chief
Engineer, Arma Div.

Lawrence Saper has been ap-
pointed Director of Engineering for
the Eastern Div. of Acoustica Associ-
ates, Inc. He was previously associ-
ated with Bogue Electric Mfg. Co.

Thomas A. Combellick is now Chief
Engineer at the Military Div., Len-
kurt Electrie Co.

ELECTRONIC INDUSTRIES -

Charles R. Wilson is now Produc-
tion Manager for the West Coast
Div. of the Military Electronic Op-
erations of Allen B. Du Mont Labs.,
Ine.

Dr. J. Earl Thomas, Jr., has been
appointed to the newly created post
of Director of Research & Engineer-
ing for the Semiconductor Div., Syl-
vania Electric Products Inc.

James M. Dill has been appointed
Vice-President and General Manager
of Ratigan Electronics, Inc., Glen-
dale, Calif. He was formerly Sr. Re-
search Engineer.

Charles Nater is now Chief Engi-
neer at the Instrument Div., Beck-
man & Whitley, Inc., San Carlos,
Calif.

Morris Levin has been appointed
Manager of the Ground Systems Sec-
tion at Tele-Dynamics, Inec., Phila,,
Pa. He was formerly measurements
engineer, systems engineer, and Su-
pervisor of the Ground Systems Sec-
tion’s Electrical Design Group.

Nuclear Corp. of America has ap-
pointed 8 scientists to the staff of
the company’s Isotopes Specialties
Div. in Burbank, Calif. Alfred J.
Moses is Manager of Radioactive
Laboratory Operations; John D. Va-
den is Health Physics Officer, and
Nyle Schafhauser will run Isotopes
Specialties’ experimental shop.

Harry M. Stephey has been named
Manager of Defense Requirements in
the Missile and Space Vehicle Dept.
of the General Electric Co. He had
been Manager of Advanced Sales,
Defense Systems Dept.

Charles E. Shinn has been named
Director of Research and Develop-
ment for Royal McBee Corp. He was
formerly Engineering Administration
Manager in the Royal McBee Re-
search & Development Div.

Robert E. Wesslund has been ap-
pointed Director of Research, New
Products Developments at Transistor
Electronics Corp. Prior to this ap-
pointment he was Project Engineer
in charge of Remington Rand Uni-
vac’s New Computer Development.

Raymond F. Guy, Haworth, N. J.,
Sr. Staff Engineer, National Broad-
casting Co., N. Y., has been made a
Fellow of the American Institute of
Electrical Engineers. He was cited
“for Contributions to the technical
development of radio and television
network broadcasting.”

Ray Destabelle, formerly in charge
of transducer design and develop-
ment for Technology Instrument
Corp. of Calif. has been appointed
Chief Engineer for the firm.
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a fence in the sk

The Westinghouse Air Arm Division has been
selected to develop and build a fence in the sky
. . . an electronic defense system to shield the
Air Force’s 2000 mph B-70 Valkyrie.

This defense system will be a new dimension
in electronic counter-measures, employing elec-
tro-magnetic and other techniques to delay,
confuse and distort enemy intelligence. With its
advanced technical developments, this system
will greatly increase the manned aircraft’s ca-
pacity for self defense.

The program, including advanced develop-
ment and design work, will offer unique career
development opportunities for engineers
desirous of pioneering in the following fields:

FOR DETAILS . . . and a copy
of the informative brochure ““New
Dimensions”’, send a resume of
your education and experience to:
Mr. A. M. Johnston, Dept. 942
Westinghouse Electric Corpora-
tion, P. O. Box 746, Baltimore 3,
Maryland.
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AIRBORNE ELECTRONIC
COUNTER-MEASURES

Systems Engineers Digital Computer Design
Broad Band Amplifiers Microwave Tube Design
Signal Analysis Antenna Design

CONTROLS & DISPLAYS
Circuit Design Experimental Psychologists

GROUND SUPPORT EQUIPMENT
Automatic Check-out and Fault Isolation

FERRET RECONNAISSANCE
ELECTRONICS INSTRUCTORS
COMMUNICATIONS CIRCUITRY
FIELD ENGINEERING
TECHNICAL WRITING
ELECTRONIC PACKAGING

Westinghouse

BALTIMORE

LY
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Electronics Engineers:

Engineers working in Radar today are finding it
sometimes takes more than an individual’s talent
and creativity to keep pace with the field.

The element that can make all the difference in
a man’s professional growth —is his company.

Management at Light Military* is aware of this
...and recognizes that LMED’s long-term growth
depends upon setting the proper environment for
creativity...providing advanced projects on which
to exercise it...encouraging and making room for
a man’s professional development.

If you join Light Military this month, chances are
you’ll find opportunities to contribute to such sys-
tems as:

An automated AEW and control system which
—for the first time —will practically eliminate
Man from the control loop.

An advanced airborne Bomb Nav. & Forward
Surveillance radar system which will utilize
high resolution techniques and be equipped
with frequency diversity capability.

Or a number of classified programs including
Missile Guidance, Surveillance and Fire Con-
trol Radars with advanced capabilities.

If you’d like to learn more about how your talents
can get you ahead in radar faster at LMED, write
in confidence to Mr. William Gilmore, Dept. 24-MH.

[ —
*LIGHT MILITARY ELECTRONICS DEPARTMENT

GENERAL @D ELECTRIC

FRENCH ROAD, UTICA, NEW YORK
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Industry
News

Monroe Seligman, President of Ten-
ney Engineering, Ine.,, has been
elected Director of the Environmental
Equipment Institute, an organization
of designers and builders of test
chambers and other facilities used to
simulate extreme altitude, heat, cold
and other conditions.

Walter Hasenzahl has been appoint-
ed to the new management position
of Director of Manufacturing Engi-
neering at the Crosley Div., Avco
Corp.

Dr. Herbert F. York, Director of
Research and Engineering, Dept. of
Defense, has appointed John H. Ru-
bel as Assistant Director, Defense
Research and Engineering (strategic
weapons). He is on leave of absence
from Hughes Aircraft Co., Culver
City, Calif., where he has been Di-
rector of Airborne Systems Labs.

]. Rubel G. Danch

Gabriel C. Danch has been named
Manager, Washington Office, U. S. In-
dustries, Inc. He was formerly as-
sociated with Ryan Aeronautical Co.

Atohm Electronics, Sun Valley,
Calif. has appointed R. H. Engstrom
to the post of V.P./Sales. He has
been associated with atohm in sales
management through Engstrom As-
sociates, Ine.

Oliver Berliner has been named a
Director of Studio Electronics Corp.
He will serve as Sales Manager and
Advertising Director of the firm.

A. Richard Robertson has been ap-
pointed Director of Sales Promotion
and Merchandising by KRON-TV,
San  Francisco. He was formerly
Promotion Director of KTVU, Oak-
land.

Kenneth R. Eldredge is now Assis-
tant to the President, Arnoux Corp.
He had previously been associated
with Stanford Research Institute as
Assistant Director in Engineering.

ELECTRONIC INDUSTRIES -+ August 1959




Industry
News

Harold B. Nicholas has been ap-
pointed Sales Manager at the Instru-
ment Div. of Humphrey, Inc., San
Diego. He was formerly Chief De-
sign Engineer for Cubic Corp., San
Diego.

Monogram Precision Industries,
Inc., has named Vietor Gehrig and
Robert A. Lehman as Sr. Vice Presi-
dents. Gehrig was formerly Vice
President - Production. Lehman was
General Manager of the Electronics
Div. in Los Gatos, Calif.

Franklyn E. Dailey, Jr. has been
appointed Manager of Planning for
Stromberg-Carlson, San Diego.

Norman L. Lingeman has been ap-
pointed President of the recently cre-
ated Superior Resistor & Electronics
Corp. at Frankfort, Ind. He was for-
merly with Model Engineering, Tru-
Ohm Div. Gilbert E. Stokes is Vice-
President. He was formerly in Pro-
duction and Material Control with P.
R. Mallory & Co., Inc.

James A. Schaefer is now Manager
of the Houston, Tex. branch of Cen-
tral Scientific Co., Chicago. He was
formerly Pittsburgh rep for the com-
pany.

Howard Hoffman is now Factory
Manager for the Commercial Products
Div. of Lenkurt Electric Co., San Car-
los, Calif.

C. Robert Lane has been promoted
to the position of Sales Manager of
Andrew Corp., designers and manu-
facturers of antenna systems.

). Palmere

James R. Palmere has been appoint-
ed Electronic Fabrication Group Sales
Manager at Foto-Video Laboratories,
Inc. He was formerly purchasing
agent.

William J. Gagnon has been ap-
pointed Vice President of Bradley
Semiconductor Corp. He had been
General Sales Manager of the firm.

ELECTRONIC INDUSTRIES -+ August
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P
John Mitchell, Asst. Chief Engineer: Mobile and Portable Communications Products

“Growth: that’s why
I changed to Motorola™

“Five and one-half years ago I decided to seek a more
aggressive organization in order to take full advantage of
the outstanding growth opportunities in the electronics
field. My move up to Motorola has been extremely re-
warding. Within five years 1 have advanced from Project
Engineer to Group Leader, then to Section Manager and
now I am Assistant Chief Engineer with opportunity for
continued growth.

“This personal growth typifies Motorola’s policy of ex-
panding activities and promoting from within to keep pace
with the rapid industry development. It is also very grati-
fying to be part of an organization that operates in a spirit
of friendly teamwork, where even top officers are addressed
by their first names; a company that appreciates and en-
courages ingenuity and capability. Throughout Motorola
I have found everyone takes a keen, enthusiastic interest
in his work and feels a strong pride in the company’s com-
manding position in the field and in its products.

“Living in the Chicago area is also very enjoyable. I
bought a home in a small western suburb only a half hour
drive from the plant, yet still well out into the fresh country
air. It’s only one of dozens of pleasant, well planned com-
munities surrounding the city. Fine schools, shopping and
recreation facilities are convenient everywhere.

“Motorola is continually growing, and every day I see
this development opening constant advancement oppor-
tunities for individuals with talent and willingness. I'm
proud to be a part of it.”’

For engineering openings in Military electronics - Civilian 2-way
radio and portable communications— WRITE: Mr. L. B. Wrenn,
CGUAL T Engineering Personnel Mgr.

LY <d
: '> 'A)Aegbgom INC
e :
R 4501 Augusta Blvd., Chicago 51,1Il.

ALSO SPLENDID OPPORTUNITIES IN
PHOENIX, ARIZONA - RIVERSIDE, CALIFORNIA

Q) mororoLA

Circle 501 on “Opportunities” Inquiry Card

237



ELECTRONIC
ENGINEERS

If you are seeking work on challenging analysis and development
programs with a mature research organization, it will be worth-
while for you to consider the activities of the

ARMOUR RESEARCH FOUNDATION

As a leading independent research organization Armour offers
engineers a semi-academic atmosphere in which to work on inter-
esting and diversified projects encompassing all phases of engi-
neering and physics, plus the opportunity for tuition free gradu-
ate study. The following are typical of the stimulating programs
currently in progress:

Analysis and Measurement of Mutual Radar Interference
Study of Satellite Electronic Environments
Developments of Advanced Measurement Techniques

Positions are available for qualified personnel interested in con-
tributing to these and other similar programs who possess at
least a B.S. degree and a minimum of three years of experience
in radar system design or development, propagation analysis,
electronic interference analysis and prediction, and related areas.
Salaries, benefits and opportunities for professional advancement
are excellent.

Forward your resume in confidence to:
A. J. Paneral

ARMOUR RESEARCH FOUNDATION

of Illinois Institute of Technology
10 WEST 35th ST. CHICAGO 18, ILL.

Industry

Circle 510 on "Opportunities” Inquiry Card

SEEKING A NEW
PLANT LOCATION?
—

LEARN THE INDUSTRIAL
ADVANTAGES OF

HOLLYWOOD
FLORIDA

o Ideal living and working conditions

e Abundont, contented, skilled and
unskilled lobor

e Modern industrial buildings availoble
o Excellently located industrial sites

FIRE
CONTROL—
RADAR
ENGINEERS

The Equipment Systems Stoff
of Republic Aviation is

now engaged in broad
research and development

in advanced fire control-
radar systems. A number of
openings now exist for
engineers with an EE degree
and 5 years' experience in

® Rail, truck, air, water transportation radar and/or fire control.

o Convenient to U.S. and Latin Americon

You will work on beautiful
maorkets

Long Island, less than one

o Hub of Florida’s fastest growing market hour from New York City

FAST BECOMING AN
ELECTRONICS CENTER.

Send resume in confidence to:
Mr. George R. Hickman
Engineering Employment Mgr.

Dept. 13H
Write for Industrial Brochure
Inquiries held in strict confidence 0
INDUSTRIAL DIVISION, DEPT. Ei-1 ITEPUEIEIC AVEATION
CHAMBER OF COMMERCE
HOLLYWOOD, FLORIDA FARMINGDALE, LONG ISLAND, N. Y.

FIND OUT WHY!

PLEASE— NO job applications. We are swamped with
employment inquiries.

Circle 162 on Inquiry Card
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News

John J. Rooney, Sub-contract Pur-
chasing Agent at Melpar, Inc., has
been elected to the Presidency of the
Purchasing Agents Assoc. of Wash-
ington, D. C.

The appointment of Dr. John W.
McNall as Director of Research at
the Westinghouse Lamp Div. has been
announced. He was formerly Assistant
Director of Research.

Dr. Earl L. Steele has been appoint-
ed Assistant Manager of the develop-
ment laboratory for the Semiconduc-
tor Div. of Hughes Aircraft Com-
pany’s Products Group. Dr. Michael
Waldner has joined the Device Re-
search Dept.

Robert B. Buchele has been elected
Vice President of Corporate Develop-
ment and Administration of Ameri-
can Electronics. He was formerly As-
sistant to the President.

R. Buchele W. Kennedy

General Controls Co. has appointed
William R. Kennedy as Sales Man-
ager of its Hammel-Dahl Div.

George Canova has joined Datex
Corp. as Sr. Project Engineer in the
Systems Group. He was formerly an
Electronic Engineer with Burroughs
ElectroData Div.

The election of John D. Weber to
Vice President of the Swartwout Co.,
Cleveland, Ohio, and Manager of the
AutroniC Control Div., has been an-
nounced. He was formerly Manager of
Marketing and Manufacturing.

Walter A. Clements has been ap-
pointed to the position of Vice Pres-
ident in Charge of Distributor Sales
and Advertising, at Littlefuse, Inc.

William J. Werheim has joined In-
ternational Resistance Co. as Sales
Manager for precision resistor prod-
ucts. Before joining IRC, he was
Eastern District Representative of
Guardian Electric Mfg. Co.



Industry
News

Dr. A. W. Wortham, Manager of
the Quality Assurance Dept. of the
Semiconductor - Components Div,,
Texas Instruments Incorporated, has
been elected as an Executive Director
of the American Society for Quality
Control.

H. W. Shepard has been appointed
to the newly-created position of Ad-
ministrator of Color TV Market De-
velopment at RCA Victor Home In-
struments. He was formerly General
Manager of WAMP and WFMP,
Pittsburgh radio stations.

§

W. Sargent

H. Shepard

The appointment of Walter E. Sar-
gent as Supervisor of Production En-
gineering at Stromberg-Carlson, San
Diego, has been announced. He was
recently Assistant Chief Production
Engineer for Zenith Radio Corp.

International Electronic Research
Corp., Burbank, Calif. has recently
added 2 men to its management staff.
Edgar O. Mattsson joins the Com-
pany as controller, and Orren M. Tur-
ner as Assistant to the President.

Richard W. Griffiths has been ap-
pointed General Sales Manager for
the Semiconductor Div.,, Hoffman
Electronies Corp. He succeeds Henry
F. Schoemehl, who has been pro-
moted to the new position of Director
of Product Marketing.

George S. Hanson is now Director
of Sales and Contracts for the Com-
puter Div. of Control Data Corp. He
was formerly Chief Engineer for
Military Systems for Remington
Rand Univac Div.

Concurrent with the formation of
a new Advanced Systems Engineer-
ing Operation in the General Electric
Company’s Missile and Space Vehicle
Dept. was the announcement of the
appointment of 6 Sub-operations Man-
agers. The Managers are: Robert L.
Francisco, C. Frank Hix, Jr., Richard
A. Passman, Robert R. Reid, Stanley
C. Tracz, and L. W. Warzecha.

ELECTRONIC INDUSTRIES -
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is just as broad

as your
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—Don G. Mitchell / Sylvania Board Chairman

THis pHILOsoPHY has long been basic to the success of
Sylvania’s Waltham Laboratories. The professional staffs of
these modern laboratories are working on advanced electronic
systems projects where major breakthroughs are being realized.
Because the requirements of these projects frequently lie be-
yond the perimeters of today’s knowledge, full imagination is
needed in the conception stage and in every evolving step
that leads to program completion.

There’s a place
for your imagination
at Sylvania

When you join Sylvania’s Waltham Laboratories you can em-
ploy your full technological imagination to the sweeping scope
of projects now under way and to the conceptual realization
of those that lie in the future. There are immediate staff open-
ings for engineers with previous experience in:

Advanced systems analysis

ECMs & ground support equipment
Radar systems design & analysis
RF circuit design & development
Real-time data processing

Systems guidance & simulation
studies

Plasma physics

Transistorized pulse & digital
circuit design

Micro-electronics

Electromagnetic propagation
Electronic systems techniques

Operations research &
mathematical analysis

Microwave & antenna advanced
development

Electronic & electromechanical
packaging

Product engineering

Reliability engineering

Quality control

Send your resume in strict confidence to:
Mr. Brooks Fenno, Dept. 14-H

Waltham Laboratories / SYLVANIA ELECTRONIC SYSTEMS
A Division of

Subsidiary of
GENERAL TELEPHONE & ELECTRONICS

100 First Avenue — Waltham 54, Mass.

\

L
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Give your products

MORE RELIABILITY and
BETTER PERFORMANCE with

NEW
HERMETICALLY SEALED
CONSTANT VOLTAGE
TRANSFORMERS.

Meets Military Accurate Regulations
Specifications Fast Response

No Tubes Fully Avtomatic
No Moving Parts
= w 4 Here ot last is o her-

metically sealed mag-
netic voltage regulator
thot will provide con-
stant output voltage re-
gardless of line ond/
or food changes.

[SUPPLIED EITHER MIL. OR COMMERCIAL
i INPUT LINE | OUTPUTIOUTPUT
CAT. # VOLT. FREQ. | VOLT. | VA.

MCY- 620L[95-130 v | 60 cps.| 115 20
MCY. 6701[95-130 v | 60 cps.| 115 70
MCV-6130L[95-130 v | 60 cps.| 115 130
MCV- 670F[ 95130 v | 60 cps.| 6.4 70
A\
A\

MCV-8130F| 95-130 60 cps. 6.4 130
MCY- 420F 95130 400 c¢ps. 6.4 20

MAGNETIC AMPLIFIERS

Hermetically Sealed To MIL
Specifications

No Tubes

Direct Operation from Lline Voltage
Fast Response

long Life Trouble Free Operation
Phase Reversible Output

§  Power Gain 2 x 108 —

[

Transistor Mag. Amp. Motor

Industry
News

Three major new assignments for
key executives of Delco-Remy Div.
have been announced. Named to a
newly created post as Divisional Di-
rector of Product Reliability is J. H.
Bolles, formerly the Division’s Direc-
tor of Sales and Engineering. Suec-
ceeding Mr. Bolles as Director of
Sales and Engineering will be H. G.
Riggs formerly Divisional Works
Manager. Robert L. Kessler, former
manufacturing Manager for start-
ing, lighting and ignition equipment,
will move into the Works Manager
assignment.

Anthony C. Cuomo has been pro-
moted to Assistant Manager of the
Missile Support Laboratory of Allen
B. DuMont Labs., Inc.

C. Robert Shaeffer has been elected
to the position of Secretary-Treasurer
of American Electronics Labs., Inc.

Frederick J. Lautenschlaeger is
now Plant Manager at Harrison and
William B. Brown is Plant Manager
at Woodbridge, N. J. for Receiving
Tube Operations, RCA Electron Tube
Div.

»
N s,
ol

you save 50% on Top - Quality
Test Instruments
HI-Fi ¢ Ham Gear

KITS AND WIRED

for professional and home use

Preamp.

MAF-5

MAT-1 Wt 18 oz.
Wi, 10 oz.

FIG. 2 ¢

OuUTPUT
VOLTAGE
-
3
1

LOAD
KEARFOTT RI12

72 NPUT vOL TAGE (M.
{INPUT IMPEDANCE
1,500 OMMS.}

§end for NEW TRANSFORMER AND

FREED TRANSFORMER CO0., INC.

1726 Welrfleld Street, Brooklyn (Ridgewood) 27, N, Y.
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INSTRUMENT CATALOGS
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TEST INSTRUMENTS
battery ellminators
battery testers
bridges
decade boxes
electronic swltch
flyback tester
oscitloscopes
probes
slgnal and
sweep generators
tube testers
transistor tester
vacuum tube
voltmeters
volt-ohm-
milliammeters

HI-FI .

stereo and monaural
tuners

preamplifiers

power amplifiers
integrated amplifiers
speaker systems

HAM GEAR

cw transmitter
modulator-driver
grid dip meter

OVER 1 MILLION
EICO instruments in
use throughout

the world.

LIFETIME service and calabration guarantee.
IN STOCK at your neighborhood EICO dealer.
Send now for FREE catalog EIN-8

® 33-00 N. Blvd., L. 1. C. L, N. Y.
.. . praised by the experts
as'BEST BUYS IN ELECTRONICS

©1953 ELECTROMIC (NSTR, CO., INC.
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CAREER
OPPORTUNITIES

N0W open at

g MOTOROLA
SEMICONDUCTORS

in PHOENIX

i Motorola's fast growing, fast moving

Semiconductor Products Division has
i immediate openings for both junior
i and senior personnel.

ELECTRONIC ENGINEERS
MECHANICAL ENGINEERS
PHYSICISTS « CHEMISTS
QUALITY CONTROL ENGINEERS
PROCESS ENGINEERS
PROJECT ENGINEERS
RELIABILITY ENGINEERS
APPLICATIONS ENGINEERS

SALES PERSONNEL — sales engineers
and market research analysts with
minimum of BS EE.

IDEAL LIVING CLIMATE — Live in the
famed “Valley of The Sun” resort
area. Warm, dry and sunny the year
‘round. Wide variety of recreational
activities available.

{ll  IDEAL WORKING CLIMATE — Salaries

1111 are commensurate with your abilities

n and experience. Ample opportunity
for advancement.

WESCON INTERVIEWS
| August 17-18-19-20
i SAN FRANCISCO

Phone EX 2-7755

for appointment
ask for Bob MacDonald

OR SEND CONFIDENTIAL RESUME TO
Mr. Vernon Sorenson
MOTOROLA, INC.
Semiconductor Products Division
50058 East McDowell
Phoenix, Arizona

DEPENDABLE QUALITY - IN QUANTITY

MOTOROLA
SEMICONDUCTORS

MESA TRANSISTORS SWITCHING TRANSISTORS

POWER TRANSISTORS ~ SILICON RECTIFIERS
AUDIO TRANSISTORS  SILICON ZENER DIODES
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Expanding the Frontiers
of Space Technology in

RADAR
and

DATA LINK

B Lockheed's work in the
fields of radar and data link is
concerned with research, design
and development of systems
and equipment for missile
tracking, command guidance,
detection and relay of informa-
tion. Noise modulation tech-
niques are under study as part
of statistical communication
theory and implementation of
automatic space communica-
tion systems. A series of digital.
command-control data hnk
systems, utilizing solid state
devices, have been developed,
as have a number of radar
beacon systems for missile
tracking. Of significance, is the
development of a radar firing
error indicator that measures
the intercept trajectory be-
tween target and attacking
missile.
ENGINEERS AND
SCIENTISTS

Lockheed Missiles and Space
Division programs reach far
into the future and deal with
unknown and challenging en-
vironments. If you are experi-
enced in work relating to the
above areas, you are invited to
share in the future of a com-
pany with an outstanding rec-
ord of achievement that spans
nearly half a century, and make
an important individual contri-
bution of your own to your
nation’s progress in the race
for space. Write: Research and
Development Siaff, Dept.
H-1-48, 962 W. El Camino
Real, Sunnyvale, California.
U, S. citizenship required.

Lockheed

MISSILES AND SPACE
DIVISION

Systems Manager for the
Navy POLARIS FBM;
DISCOVERER SATELLITE;
Army KINGFISHER;
Air Force 0-5 and X-7

SUNNYVALE, PALO ALTO, VAN NUYS,
SANTA CRUZ, SANTA MARIA, CALIFORNIA
CAPE CANAVERAL, FLORIDA
ALAMOGORDO, NEW MEXICO ¢ HAWAII
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Advanced High Vacuum

Aids Important Programs

* Deposition
Systems
* Altitude Systems
* Vacuum Furnaces
And other applications requir-
ing the ultimate in high vacuum
apparatus

‘\

1 SEL 410
Vacuum Deposition
System

SCIENTIFIC ENGINEERING

LABORATORIES
1510 Sixth Street
Berkeley 10, California

Circle 164 on Inquiry Card
TOWER LIGHTING

AVOI ISOLATION

TRANSFORMER TROUBLES

INSTALL MODERN DESIGN

by HUGHEY & PHILLIPS, Inc.
your most dependable source of Obstruc-
tion Lighting Equipment
. the widest selection of Control and Alarm
Apparatus in the Industry.

l--------.‘
FEATURING: &
. HIGHER

EFFICIENCY

IMPROVED
REGULATION

ADDITIONAL
TAPS

A4

FIBER GLASS
INSULATION

EPOXY
ENCASED
VERSATILE
MOUNTING
ImMEEEEEEREP

THREE SIZES . . . 750, 1750, 3500 WATTS

Essential wherevel 60 cycle power must be
transferred efficiently across two points with
very low capacitance or at very high voltages.

Yasumanvy

REQUEST DESCRIPTIVE BULLETIN
HPS-152

HUGHEY & PHILLIPS, INC.

MANUFACTURERS OF
300MM Beacons, Obstruction Lights, Photo-
Electric Controls, Beacon Flashers, Special

Junction Boxes, Microwave Tower Light Con-
trol and Alarm Systems, Tower Isolation Trans-

formers, and Complete Kits for: Tower
Lighting, Sleetmelter Power and Control.

3200 N. San Fernando Blvd. Burbank, Calif.
Circle 165 on Inquiry Card
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TR, ATR. PRE-TR TUBES
SHUTTERS

REFERENCE CAVITIES
SILICON DIODES
MAGNETRONS
KLYSTRONS

DUPLEXERS
PRESSURIZING WINDOWS
SURGE PROTECTORS
SPARK GAP TUBES

VISIT US AT THE WESCON
SHOW — BOOTH 1622-1624

Circle 2 on Inquiry Card

THE MOST
COMPLETE
LINE
MICROWAVE
TUBES AND
COMPONENTS

OF

Bomac olfers vou widest choice ol
performance-proven microwave tubes and

components from which to choose

And when it comes 1o adaplaticns, or

totally new desiens, there’s no substituse lor Bomac’s
2 years’ experience in thris specialized,

complex, fast-changing lield.

Whatever yvour problem in microwave
check Bomac first.

LABORATORIES, INC. Salem Road, Beverly, Massachusetts

a subsidiary of VARIAN ASSOCIATES

Oftices In major cltles — New York o Chicago < Los Angeles « San Francisco o San Carlos,
Calit. + Kansas City « Dallas « Dayton « Washington « Seattle « Fort Wayne « Fhoenix «
Camden, N.J. « Decatur, Ga. « Towson, Md. + Caeada: R-O-R Associates Limited, 1470 Don
Mills Road, Don Mills, Ontario - Export: Maurice I. Parisier, 741-745 Washingion St., N.Y. 14, N.Y.



10 Mc "flip-flop” circuit
utilizing either a pair of RCA-2N1300
or RCA-2N1301 Mesa Transistors.

ovcosIV B S A

COMPUTER TRANSISTORS

Now in quantity production...and available!

RCA-2N1300 and 2N1301 Germanium P-N-P Mesa Transistors Maximom Ratings* Characteristics:
offer these 10 major benefits to designers of switching circuits. Moy Common-Emitte Circuit, Base Input
And they’ dv f ' ° Absolute-Maximum Values Ambient Temperature of 250 ¢
nd they’re ready for you now! RCA 4 —
. . . Transistor Minimum DC Bain
e rugged Mesa structure—permits extremely small base width to insure top TYPE Cull;tlor- l[m]!lim Co'u;ﬁlor Dissipation— mw Corrent Gain Bandwidth
: : fo-Base |t0-Base il .
performance at high frequencies Product
: - ) - . Yolts | Volts | amperes at collector | at collector
o fast switching times with low values of base input current—made ’ PUES Y at 2ot at ssot atmiac | o T DTS Me
pgssxble by hlgh. frequen?y response and lo“{ total stored charge 2N1300| —13 | —1 |—100] 150 | 75 | 35 | 30 — 40
e high current gain—permits high fan-out ratios (number of paralleled
similar circuits per driver-stage output) [2'\‘1301 —-13 | -4 |-100| 150 | 75 | 35 | 30 40 50
© high breakdown voltage and punch-through voltage ratings—the result of Maximum collector-to-emitter ® For collector ma= -10 and
the diffusion process voltage rating= -12 volts collector-to-emitter volts= 3.
p
o high power dissipation—150 milliwatts at 25°C—aids in the design ofi RCA Field Offices

reliable circuits
© high current ratings—improve overall system speed
© rugged overall design—units have unusual capabilities to withstand
severe drop tests and electrical overloads
electrical uniformity—a result of the diffused-junction process used by
RCA in the manufacture of Mesa Transistors
e especially well suited for use at pulse repetition rates up to 20 Mc
o exceptionally well suited to applications in saturation-type switching

EAST: 744Brood5St., Newark2, N. J.

HUmboldt 5-3900

NORTHEAST: 64 A" Street
Needhom Heights 94, Mass.
Hlllcrest 4-7200

EAST CENTRAL: 714 New Center Bldg.
Detroit 2, Mich.
TRinity 5-5600
CENTRAL: gyite 1154

Merchandise Mart Plaza

circuits. _ oy
. ' Oscilloscope wave form 3‘:.‘:9: 1| 4-2900
Information on RCA-2N1300 and 2N1301 Low-Cost Mesa chows typicaldsiay.rise iteha
. . - . . " - E . .
Transistors is available from your RCA Field Representative. storage. and fall times VEEST 6335 £ ot nolon Bve:
For technical data, write RCA Commercial Engineering, "‘:';zf:l:;:'l‘t':t'j""l |:g RAymond 3.8361
Section H-50-NN, Somerville, N. J. the RCA-2N1301 MESA GOV'T: 224 N. Wilkinson Street
b

TRANSISTOR. Doyton, Ohie
BAldwin 6-2366

1625 "K' Street, N.W.
Washington, D. C.

m RADIO CORPORATION OF AMERICA Dot 71260

@ ALSO AVAILABLE THROUGH YOUR LOCAL

® SEMICONDUCTOR AND MATERIALS DIVISION - SOMERVILLE, N. J. RCA SEMICONDUCTOR DISTRIBUTOR.




