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ELECTRONIC INDUSTRIES

ELECTRONIC INDUSTRIES has a new front
cover this month. It is the start of a
complete restyling program. We believe
it is appropriate to unveil our new cover
on the occasion of our eleventh annual
WESCON issue.

This cover design is called a photogram
and is developed through a combination
of photographs and art techniques. The
illustration is based on a photograph of
the Memorial Sports Arena, in Los
Angeles, where this year’s WESCON
will be held. (See page 131 for complete
program details.)

ELECTRONIC INDUSTRIES is now 21
years old. During this period it has un-
dergone a number of styling changes.
The last such change in ELECTRONIC IN-
DUSTRIES was initiated more than five
years ago. The publishing industry, like
the electronic industry is dynamic and
changing. New art and production tech-
niques, coupled with new type styles,
offer publishers the opportunity to im-
prove the readability and usefulness of
their magazines.

Only the cover on this issue has been

changed to provide a preview of things
to come. You will see a completely new
layout and typography with the Septem-
ber issue of ELECTRONIC INDUSTRIES.

As you can well imagine, the complete
restyling of a magazine such as ELEC-
TRONIC INDUSTRIES involves a major pub-
lishing decision as well as considerable
expense. It is not a mission to be em-
barked upon lightly, but rather comes
about because of evolutionary changes
and a continuing desire to improve the
product. This present program has been
under study and in development for the
past nine months. Lester Beall, one of
America’s foremost designers, has been
retained as a consultant, and is providing
the guidance for our new look.

Although the appearance of ELEC-
TRONIC INDUSTRIES will be completely
different, there will be no change in edi-
torial content or concept. All of our regu-
lar departments will be retained, as will
our editorial staff study programs along
with selected editorial features on the
most timely and helpful topics from con-
tributing authors.

Many bombshells have been dropped
by the Kennedy administration in the 18
months of its existence, but few are like-
ly to have such long time reverberations
as the recommendation by Budget Direc-
tor David Bell last month that the
salaries of executives of firms holding
government R&D contracts should be
limited to $25,000 per year.

With this one statement, industry’s
long-time fear that the government
would step beyond its proper boundaries
to become an administrator of private
business has become crystallized. For
many firms in the electronic industry,
it means a drastic review of their objec-
tives, a look at new markets, perhaps
complete re-orientation of their efforts.
The implications are that serious.

It is apparent now that the govern-
ment considers every one of its contrac-
tors as an extension of its own R&D
facilities. No longer is the government
a “buyer”’—it is now a financier, a gi-
gantic administrator. The old concept of
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competitive free-enterprise becomes a
mamby-pamby “you can work for us if
you will do what we tell you.”

We suspect that this statement by Bell
is simply an opening move on the gov-
ernment’s part—a serving notice of what
is to come. Certainly the figure of $25,000
is ridiculous; even the government itself
admits that 709% of the executives who
would be affected now have higher in-
comes.

We will have to wait for the final
form that the government’s proposal will
take. In advance, we can be certain that
profits in the research and development
field in the U.S. are due for some severe
slashes.

The West Coast, in particular, is likely
to suffer the most from this development.
The number of engineers in the West
has grown from 17,000 to 84,000 in just
the last 5 years. And a very large per-
centage of these engineers are employed
in government-defense sponsored R&D
work. (See page 219.)
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FRONT COVER: This unique treatment aof the Los Angeles Memorial Sports Areng,
site of this year's WESCON, has been achieved by the ''phatagram'' process.
El recders will see more af this unusual technique in graphic arts on the covers
of subsequent issues. As for news of WESCON itseli—and this is our |lth Annual
WESCON issue—a comprehensive review of the activities, exhibits, ond products
begins on page (3| of this issue.
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Highlights

Iof this issue

Directed Energy Weapons page 92

This article is a primer. It presents a first unclassified, technical treat-
ment. Ranging z'om electronics to bio-medics, it gives a totally new
and unified concept of weapons, and countermeasures, with potential
that pales the imagination.

Simulating Discontinuous Nonlinear Functions page 97

A method for analog simulation of discontinuous nonlinear functions,
as in practical systems, is presented. It uses high gain, nonlinear feed-
back methods to achieve precision simulation with a minimum of
components.

Getting the Most from a Heat Sink page 100

Careful thought to location, fin spacing and shroud placement will
increase the heat transfer efficiency of a power transistor heat sink.
The findings described here should improve any heat sink installation.

Design & Performance Data for . . . X-Band Aircraft Antennas
page 104

These antennas were designed for operation in the 8.2 to 12.4GC
frequency range. They are simple in design and can be produced
in quantity by using low cost aluminum casting processes.

A Nuclear Burst Alarm Tester page |10

One method of detecting nuclear blasts is by using a thermal detection
system. The simulator described here can be used to test nuclear bomb
alarm systems. It can simulate nuclear yields extending into the megaton
range.

Drawing Ladder Network Flowgraphs page |12

The flowgraph of a ladder network can be drawn with o set of simple
rules given here. This method eliminates loop and node equations. The
most often needed circuit design parameters such as input and output
impedance, voltage or current gain can be found quickly and simply.

Comparing Storage Methods page 120

Since the outset of computer technology, methods proposed for the
storage of data have greatly outnumbered those for the processing of
logic. Here briefly, is a rundown and functional comparison.

TELSTAR page 180

While the frans-oceanic television transmissions are the most spectacu-
lar of the tests Telstar performs, the most important goal of our first
"space switchboard" should not be overlooked—the addition of a large
number of channels for overseas communications.
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RADARSCOPE

LASER-PUMPED MASER

Scientists at Hughes Aircraft Co.'s research laboratories have
developed and successfully demonstrated a laser-pumped maser
which fills a broad gap in the electromagnetic spectrum. D. P.
Devor, (r.) sets woltage on laser power supply and prepares to
push the button which initiates the laser action in the laser crystal,
sending coherent optical radiation through the system. C. K. Asawa
(background) adjusts the magnetic field.

BILL IN CONGRESS that would allocate $40 million
annually for five years to provide college level facili-
ties for training engineering and scientific tech-
nicians is reported to have strong bipartisan support.
The present industry-wide ratio is placed at .73
technicians-per-engineer. The bill would eventually
provide from one to five technicians-per-engineer.

JAPANESE EXPORTS of electronic products to the
U. S. totalled nearly $120 million during 1961 com-
pared with $94 million in 1960. The 289% increase
parallels the increase in total Japanese exports of
electronic products to all countries—from $196
million in 1960 to $248 million in 1961. Radio re-
ceivers of all types accounted for 62% of the total
Japanese electronic exports to this country in 1961,
compared with 74% in 1960.

IMPORTS OF ELECTRONIC PRODUCTS from the
United Kingdom to the U. S. reached a record total
of $22.3 million in 1961, a 149% advance from 1960.
This compared with 1961 U. S. electronic shipments
to the U. K. totaling $23.6 million, exclusive of the
“special category” items which are classified infor-
mation. Exports of record playing mechanisms
accounted for 49% of the total value of the sales to
the U. S.

COMMON ENGINEERING VOCABULARY for in-
formation retrieval purposes is one step closer.
ASTIA (Armed Services Technical Information
Agency) has begun editorial preparation of a draft
second edition of the “Thesaurus of ASTIA Descrip-
tors.” More than 300 volunteers from 60 organiza-
tions participated in this revision, working with
ASTIA staff and contractor personnel.

DENVER’S PAY-TV TRIAL of the Teleglobe System
is looking for an initial 2,000 subscribers. Planned
operation will have station KTVR transmitting sub-
scription programs at least 14 hrs. a week, between
6 p. m. and midnight. Only video will be transmitted;
the audio portion will be received over telephone
lines together with ‘“secret scanning interrogations
of subscribers’ speakers.” The scanning technique
reportedly provides a performated tape report which
is converted into metering and billing information.

THE FCC seems well aware that it has a dangerous
concentration of power in its new authority to order
production of only “all-channel” TV sets. At the EIA
consumer electronics symposium in New York, Sen.
Gale W. McGee (D., Wyo.) assured the set manufac-
turers that the Commission would avoid “extreme
regulations and requirements” in carrying out the
law,

HIGH ALTITUDE CHAMBER

At Fairchild’s Space Environments Lab, technicians prepare 15-ton
vibration exciter for test inside 3,000 cubic foot high altitude
temperature chamber. Entire 15-ft. wide wall has been lowered
to permit movement of shaker into chamber by rail-

ted gantry.
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Analyzing current developments and trends throughout the electronic

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

FEASIBILITY of building giant radio telescopes—
with signal-catching surfaces of around 90 acres
that could be expanded further as research required
—is being studied at Stanford. National Science
Foundation is providing $222,000 for the study. An
“echelon” antenna design has been proposed, re-
sembling a huge venetian blind, as a promising an-
swer to radio astronomy’s critical need for better
“resolving power” or focus in radio telescopes.

LASER that reduces by ten times the amount of
energy required by present types to generate power-
ful beams of infrared light has been developed by
RCA. The new device is built around a calcium
fluoride crystal containing traces of a rare earth,
dysprosium. Where conventional solid-state lasers
require intense light input, the new laser achieves
amplification using ordinary light.

NUMERICALLY CONTROLLED MACHINE TOOLS
will be developed by the Manufacturing Equipment
Committee of the Aerospace Industries Association
on a specific request of the Air Force. The tools will
include combination boring, milling and drilling
machines, jig borers, turning equipment and tube
benders.

THE 15% PERCENT CEILING on “overhead costs”
of research carried on by universities and colleges
under DOD grants, approved by the House, was
sharply criticized by Sen. T. H. Kuchel of California.
The action, he says, would place heavy financial
loads on educational agencies “which have been per-
forming essential work for the Armed Services and
in the interests of national security, scientific prog-
ress and a posture of readiness for any emergency.”

THE FEDERAL GOVERNMENT calls upon up to
4,000 outside engineers and scientists each year for
services not available on Federal staffs. The non-
government activities of many of these consultants
has congressmen and other Federal officials express-
ing increased concern over the conflict-of-interest
possibilities.

SIGNIFICANT ADVANTAGES are claimed for a
unique component packaging technique called “am-
plas,”—apparatus mounted in plastic. At the Sum-
mer General Meeting of AIEE, two Western Electric
engineers, described it as ‘“a method of mounting
components as contrasted with those also providing
wiring. A metal mold is used to make a plastic mold
into which components are subsequently positioned.
Epoxy resin is poured into the mold and cured to
create a hard but flexible board. The final product is
a board which holds a number of components by
their leads with the end portions of the leads extend-
ing beyond the board to provide terminals for wiring
and soldering.”
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ELECTRONIC COMPUTERS are opening up
“entirely new avenues for diagnosis and treatment
of cancer,” says Dr. T. D. Sterling, director of the
Biomedical Computing Center at the Univ. of Cin-
cinnati. When computers plan x-ray applications
for cancer sufferers, “the treatment of all patients
has improved immensely.” The computer helps shape
the maximum dose of radiation into the afflicted area,
and cuts down on the amount of radiation hitting
surrounding healthy tissue.

From Philadelphia, too, comes news that one of the
major hospitals is installing two IBM computers.
Expected to be ready by Fall, these computers will pro-
vide a prescription and a course of treatment for a
patient whose symptoms are fed into it.

Thousands of ailments will be classified for treat-
ment. All the patient’s significant measurements,
pulse, respiration, blood count, blood pressure, tem-
perature, plus his aches and pains, will be recorded in
the computer. When thousands of cases have been
tabulated, the individual variations will be minimized,
providing a general description of the symptoms, and
following up with recommended treatment.

For the first time, there will be made available to
physicians the total accumulated knowledge of medi-
cine, within easy reach, and almost literally within
seconds.

INSTITUTIONAL GRANTS for use at the discretion
of colleges and universities to help meet their needs
in science were announced by the National Science
Foundation. Funds totalling $3,730,634 will be pro-
vided to 302 colleges and universities.

ADVANCED COMPONENTS

Scientist is shown testing infrared tracker system in a 100-ft.
underground tunnel which provides uniform temperatures and permits
the simulation of targets that are about a square meter in cross
section, and 1,000 mi. from tracker. Autonetics designed the system.
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Capacitors for Power Supplies o, i & e

WHICH DO YOU NEED--

FINE...or... SUPERFINE?

POWERLYTIC®
CAPACITORS
for 65 C Operation

With metal cases ranging fram 13" diameter x
2V " lang to 3" diameter x 4% " long, Type 36D
capacitors pack the highest capacitance values
available in these physical sizes. Their maximum
capacitance values range fram 150,000 uF at

 COMPULYTIC®
CAPACITORS

for 85 C Operation

The Type 32D Series offers the ultimate in reliable
long-life electrolytic capacitors for computer serv-
ice. With case sizes similar to those of Type 36D,
these higher-temperature units have maximum
capacitance values ranging from 130,000 uF at

3 volts to 1000 uF at 450 valts. 2.5 volts to 630 uF at 450 volts.

Both Powerlytics and Compulytics have all of the qualities you expect from
Sprague electrolytic capacitors—low equivalent series resistance, low leakage
currents, excellent shelf life, and high ripple current capability. They are
available with tapped terminal inserts, often preferred for strap or bus bar
connections, as well as solder lugs for use with permanently wired connections.
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For complete technical data on Type 36D Powerlytics,
Popular ratings of Type 36D Powerlytics write for Engineering Bulletin 3431. For the full story
are now available for fast delivery on “blue ribbon” Type 32D Compulytics, write for Bul-
from your Sprague Industrial Distributor. letin 3441B to the Technical Literature Section, Sprague

Electric Company, 233 Marshall St., North Adams, Mass.

SPRAGUE COMPONENTS
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CAPACITORS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE
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RESISTORS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS THE MARK OF RELIABILITY
MICRO CIRCUITS TOROIDAL INDUCTORS ELECTRIC WAVE FILTERS

43416 ‘Sprague’ and ‘()" are registered trademarks of the Sprague Electric Co.
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As We Go To

Press...

Government Research
Reports Indexed by OTS

Publication of a new index de-
signed to make it easier to get gov-
ernment research reports was re-
cently begun by the Office of Tech-
nical Services, U. S. Commerce
Dept. “Keywords Index to U. S.
Government Technical Reports
(Permuted Title Index)” is funded
by the National Science Founda-
tion,

Use of the keywords of titles in
the publication is based on recently
devised computer techniques. Re-
ports will be listed under an aver-
age of six subject key words.

“Keywords Index’ will be distrib-
uted twice monthly to all subscrib-
ers of “U. S. Government Research
Reports” (An OTS semi-monthly
publication, $15 a year). Non-
subscribers may obtain a gratis
review copy by writing OTS, U. S.
Dept. of Commerce, Washington
25, D. C.

Portable Electronic
Equipment Use Authorized

Use of portable electronic equip-
ment — standard radios, recorders,
dictating machines, etc.—by passen-
gers on board United Air Lines air-
craft has been authorized, with two
exceptions.

The two exceptions are: FM re-
ceivers may not be used at any
time; and, the captain may request
passengers to refrain from using
other electronic equipment during
periods when instrument flying con-
ditions prevail.

The ban on FM radios is spelled
out in government Civil Air Regu-
lations. Three years of testing de-
termined that FM radios with local
oscillators operating within or near
the VHF omnirange band (108 to
118 MC) can interfere with an air-
craft’s VHF navigational system.

ACM Unit Elects Officers

At its June meeting the Washing-
ton, D. C., chapter of the Associa-
tion for Computing Machinery
elected the following officers for the
coming year: Sol Rosenthal, Chair-
man; George Heller, Vice Chair-
man; Richard Lemons, Treasurer,
and Billie Manring, Secretary. All
except Heller are serving their sec-
ond term.
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FLORAL COLOR TV TUBE

RCA officials examine floral replica of RCA
color TV tube at recent Electronic Parts Show
in Chicago. From left are: Harold F. Bersche,
Manager, Distributor Products Dept., Electron
Tube Div.; W. W. Watts, Group Executive
Vice President; and Douglas Y. Smith, Vice
President and General Manager, Electron Tube
Div. More than 1,600 red, green, blue and
white flowers were used in display.

Characteristics of 3-D
System to be Evaluated

A contract to evaluate the visual
characteristics of ITT’s three-di-
mensional display system has been
awarded ITT Federal Laboratories,
Nutley, N. J., by the U.S.A.F.

The contract calls for the com-
pany’s Human Factors group to
conduct a series of experiments in-
vestigatng the ability of individuals
to distinguish between targets in
the 3-D display.

Operators will be tested to deter-
mine how well they can judge the
nearness of targets to one another,
the target positions relative to each
other and similar visual percep-
tions.

SATURN

Cutaway mock-up at
NASA Marshall
Space Flight Center,
in Huntsville, Ala.,
shows workmen in
engine area of SA-S
(Saturn  fifth flight
vehicle). Full - size
mock-up enables en-
gineers to see that
transition from paper
to hardware comes
out right.

IRE, AIEE Merger
Effective Jan. 1, 1963

Members of the Institute of
Radio Engineers have overwhelm-
ingly approved plans to merge
with the American Institute of
Electrical Engineers to form the
Institute of Electrical and Elec-
tronic Engineers on January 1,
1963.

The IRE approval was by a 7-1
margin, almost identical with the
margin by which AIEE members
approved the same merger at their
annual meeting June 18. Some
63% of the 66,152 IRE members
eligible voted, with the actual
count being 36,221 for and 5,489
against.

A 14-man committee, composed of
seven men from each parent or-
ganization is now at work fash-
ioning details of the merger. The
committee will cease to exist when
the merger takes place.

The new society will be the
world’s largest professional en-
gineering society, with more than
160,000 members in over 80 coun-
tries.

The IEEE will retain character-
istics of both organizations, It will
retain professional groups, simi-
lar to those of the IRE. Also, it
will preserve, the corporate entity
of the older society—the AIEE,
which was founded in 1884. This
is to retain the organization’s sta-
tus as a founding society.

More on Page 8
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SHORTS

P Minneapolis-Honeywell has developed a solid-state high power audio
amplifier for the U. S. Navy Underwater Sound lab. Rated at 1 kw, they
are for use with sonar transducers on submarines. The amplifiers are
expected to find use as power converters for fuel cells, light beam com-
munications, ship degaussing, underwater telephone, and ultrasonic
cleaning and welding.

P The Army has contracted System Development Corp., Santa Monica,
Calif., to establish a system training program at Army Air Defense Com-
mand sites. “Packaged air raids” provided in the program will permit
air defense crews to train and operate under simulated attack conditions,
and at considerable cost savings compared to exercises using actual air-
craft. The simulated air attacks are produced by computers and are dis-
played for operators to see on their scopes.

P An environmental file which will enable the military services to study,
predict and recommend solutions to the growing problem of compatibility
of combat electronic equipment, will be compiled by Bell Aerosystems Co.,
Buffalo, N. Y. Types of information, known as environment file data, to
be gathered by Bell engineers under the Army contract includes data
about geographical locations, terrain characteristics, atmospheric effects,
schedules of operation, antenna orientations and operating frequencies.

P A procedures trainer that will be used for operational-readiness train-
ing of launch-control-center crews at SAC bases equipped with the Titan
ICBM, will be built by ACF Electronics, Riverdale, Md., under a contract
awarded by the Martin Co. Trainer provides for development and evalua-
tion of launch crew proficiency in performing normal and emergency
procedures for checkout, communications, readiness monitoring, count-
down, launch hold, abort and other steps in the launch ecycle.

P Responsibility for development and production of the power converters
to operate communications and controls aboard NASA’s OGO satellite
has been assigned to International Telephone and Telegraph Corp., San
Fernando, Calif. Known as the “street car satellite” because of its versa-
tility, OGO (Orbiting Geophysical Observatory) will be adaptable to a
wide range of experiments. It will be capable of carrying up to 50 sepa-
rate geophysical experiments on any one mission.

p Contracts for over $1 million for magnetic tape recording and repro-
ducing systems to be used in Project Vela, have been awarded Minne-
apolis-Honeywell Regulator Co. Project Vela is a study to determine the
seismic differences between nuclear explosions and earthquakes. It is
under the guidance of the Dept. of Defense. Equipment involves recorders
that operate at extremely low tape speeds permitting data during a
24-hour monitoring period to be recorded on one large reel of tape.

» Feasibility of applying optical correlation principles to automatically
reduce aerial photographs to topographic maps will be examined by GPL
Division—General Precision, Inc., Pleasantville, N. Y. Work will be done
under an R&D contract awarded by the Army. The study results from
the need to increase the speed with which these maps can be produced.
Such work must presently be done by highly trained personnel who
visually compare the photographs, or by equipment using electronic scan-
ning principles.

p Electronic Communications, Inc., St. Petersburg, Fla., has announced
contracts totaling more than $2.5 million from Western Electric Co. for
UHF ground station terminals for use in SAC’s Airborne Command Post
program. SAC maintains a command post aloft around-the-clock, assuring
a command and control communication system which would survive any
nuclear attack on the U, S. The ground stations tie the airborne network
to the ground network at various points across the country.

p Under terms of a contract with ITT Federal Labs, Daystrom, Inc., Arch-
bald, Pa., will produce magnetic core memory units to be used in SAC’s
465L Command and Control System. When completed, the system will
present the SAC Commander with the current status of the thousands of
SAC bombers, missiles and men, and provide for the dissemination of com-
mand orders to the entire force within seconds.

As We Go To Press (cont.)

Ceramic Rod
Generates Electricity

A simple ceramic rod which spon-
taneously generates electricity has
been developed by engineers at the
Martin Co., Baltimore, Md. Work-
ing under contract with the AEC,
Martin researchers have combined
two forms of the element strontium
into a one-piece thermoelectric gen-
erator which serves as its own heat
source.

The device is a small strontium
titanate rod with strontium-90 con-
centrated at one end. The radioac-
tive strontium-90 spontaneously
produces heat, which is converted to
electrical energy through the ther-
moelectric effect in the strontium
titanate.

Although the efficiency of the ex-
perimental device is very low and
its power output is only a fraction
of a watt, the engineers hope to
produce a significant increase in
both by continued development.

Pentagon Communications
Center Opened by Army

An Army communications center
has been opened in the Pentagon,
Washington, D. C. The facility in-
cludes teletypewriter and voice
communications employing closed-
circuit TV, message display and
telephone facilities. It is part of
STARCOM, the Army’s world-
circling communications network.

Predicts Atom Power
For TV, Radio Satellites

Lightweight atom generators
supplying continuous low-cost pow-
er for radio and TV satellites will
be developed soon, Martin Co. sci-
entist Dr. Jerome P. Morse pre-
dicted recently before the British
Interplanetary Society.

Dr. Morse said these generators
could supply the satellites with
power for up to 20 years. The sci-
entist directs the Nuclear Auxiliary
Power Systems Dept. of the firm.

A 60-watt generator using pluto-
nium-238 would weigh 65 Ibs,,
while a strontium-90 unit would
weigh 120 Ibs. He said power sys-
tems using strontium-90, more
readily available, could be ready in
months,

The scientist estimated it would
take power systems of between 50
and 350 w. to support radio and
TV satellites.

(Continued on page 10)
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shake it!

We pulled one of our standard 1N2929 tunnel diodes
off the line and tied it to the business end of a jack-
hammer for a bit of jouncing and jarring. It not only
survived this beating but went on to pass its 1000-hour
life test—at voltages in excess of V—without deterio-
ration of peak-to-valley rat.os.

No wonder. We build these diodes to exceed the vibra-
tion fatigue requirement of MIL-S-19500C. That's
20g’s at frequencies to 2000 cps. What’s more, they’re
built to store or operate for 1000 hours at tempera-
tures from —65°C to +175°C. They're rugged and
reliable, like all Hoffman semiconductors.

[

R

1
i

We specialize in devices for control, regulation and
power. You can buy them with confidence that they’ll
work and keep on working. Confidence that they’ll be
available when and where needed. That’s why so many
of the most successful electronics designers keep
coming back to Hoffman—again and again and again.
Chances are you’ll do the same. Try us. Call your
ncarest Hoffman distributor or sales office today.

CORPORATION

'hﬁl“an / Semiconductor Division

4501 N. Arden Dr., El Monte, Calif. - CUmberland 3-7191 - TWX El Monte 9735
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As We Go To Press ...

RACEP Troposcatter System in Operation

—— p— —_—

Martin Company’s Orlando Div.
is operating its RACEP Troposcat-
ter (over-the-horizon) communica-
tions equipment over a 100-mile
distance. Concurrent voice and
high-speed data transmissions are
being sent between Gainesville and
Orlando, Fla.

The transmission capacity equals
19 voice channels and several hun-
dred high-speed teletypewriter
channels.

RACEP is short for “Random
Access and Correlation for Ex-
tended Performance.” The equip-
ment uses a modulation technique
like RACEP Discrete Address
units now being tested by the U. S.
Army and Air Force.

RACEP breaks information into
.000001 sec. “bits,” codes them and
converts them into radio energy,
then transmits them over a wide
frequency band. Pulses are accept-
ed and decoded only by the other
RACEP units set to the same code.

The 12-ft. dish antenna of
RACEP Troposcatter beams its
signal in a straight line parallel to
the ground. As the earth curves,
the beam continues straight. It is
scattered within the troposphere
below 25,000 ft. midway between
stations.

RACEP Troposcatter improves
on other over-the-horizon systems
because it needs just one antenna,
transmitter and receiver for each
terminal. This cuts down the num-
ber of major components needed.

The Martin system covers the

Associate engineer Jane Lomax helps demon-
strate how the spoken word can be trans-
mitted at the same time a teletype message is
being sent over RACEP.

100-mile distance with two stations.
A line-of-site microwave relay
might require four or five. The
engineers calculate that distances
of 250 to 300 miles could be main-
tained between relay stations in a
transcontinental network.

A simultaneous voice and slow-
speed (teletypewriter) data capa-
bility for RACEP was unveiled in
February. Slow-speed data it trans-
mitted at 100 bits per sec., high-
speed data at about 30,000 bits per
sec.

A 7090 computer is evaluating
RACEP Troposcatter efficiency
over several months.

DATA FILE

First Data Disc File
delivered to RCA for
301 Systems by Bry-
ant Computer Prod-
ucts, Walled Lake,
Mich., is checked by
H. }. McLaughlin (r),
Bryant Sr. Project En-
gineer, and L. ]. Lim-
baugh, RCA Project
Engineer. Four stand-
ard disc file models
will be offered with
301 Systems. Unit
shown above is a 12-
disc, 44-million-char-
acter capacity file.

ELECTRONIC INDUSTRIES °*

Missile Range Radar
Antenna Begins Tests

A new ton-and-a-half, three-story
high antenna has gone up on a new
radar range at Manorville, N. Y.,
for testing by Sperry Gyroscope Co.

The antenna, once it has been
tested and boresighted, will become
part of the MARS (Mobile Atlantic
Range Station) tracking ships.
These ships will help expand the
the Atlantic Missile Range past the
tip of Africa into the Indian Ocean,
into which the U. S. will test fire its
full range ICBMs.

Of all-aluminum construction, the
antenna is part of the new Inte-
grated Instrumentation Radar
(IIR) developed by Sperry. Heat,
wind, and ship motion will not dis-
tort it at the edge by more than
sixty thousandths of an inch. It is a
C-band antenna using a Cassagrain-
ian reflector.

SPACE CRYSTAL BALL

TR
Gl 3t -

All-pneumatic gyroscope for space navigation
is shown by G. S. Spleen, physicist of ITT
Federal Laboratories, which developed it.
Crystal ball supported by air cushion spins
on fixed axis inside second sphere. Spheres
turn at same speed, but independently. Drift
is small since air cushion is nearly frictionless.

Inertial System For
Gemini Spacecraft

Minneapolis-Honeywell has been
awarded contracts by McDonnell
Aircraft Corp. for development and
production of guidance and control
systems for the NASA two-man
Gemini spacecraft. McDonnell is the
Gemini prime contractor.

Honeywell was selected to develop
and produce inertial guidance plat-
forms for Gemini. The inertial plat-
form will be the sensor for the
spacecraft’s navigation system and
marks the first time an inertial sys-
tem has been used in a U. S. space
capsule. The company was also con-
tracted to develop and produce the
attitude control and maneuver elec-
tronics for Gemini.
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New Bridge Design
For Safe, Accurate,
Easy Measurement
of Capacitors

The Sprague Model 1W1 Capacitance
Bridge introduces a new concept in
bridge design. Built by capacitor en-
gineers for capacitor users, it incor-
porates the best features of bridges
used for many years in Sprague lab-
oratories and production facilities.

Special Features

For Greater Accuracy

The internal generator of the 1W1
Bridge is a line-driven frequency con-
verter, and detectionis obtained from
aninternal tuned transistor amplifier-
null detector, whose sensitivity in-
creases as the balance point is
approached. 1t has provision for
2-terminal, 3-terminal, and 4-termi-
nal capacitance measurements, which
are essential for accurate measure-
ment ... + 1%, of reading + 10uuF
. .. of medium, low, and high cap-
acitance values, respectively.

No Damage to Capacitors

The raodel W1 Capacitance Bridge
will not cause degradation or failure
in electrolytic or low-voltage ceramic
capacitors during test, as is the case
in many conventional bridges and
test circuits. The 120 cycle A-C volt-
age, applied to capacitors under test
from a built-in source, never exceeds
0.5 volt ! 1t is usually unnecessary to
apply d-c polarizing voltage to elec-
trolytic capacitors because of this
safe, low voltage.

Complete Specifications Available
For complete technical data on this
precision instrument, write for En-
gineering Bulletin 90,010 to Techni-
cal Literature Section, Sprague Elec-
tric Company, 233 Marshall Street,
North Adams, Massachusetts,

48-433 R3

Circle 71 on lInquiry Card
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NEW . .. for "Bread-Boatding"
Vour Cireuit Designs . . .

Contains 12 spe-
cially-selected
Sprague Type 32Z
miniature pulsetrans-
formers in clear,
hinged-lid plastic
case, complete with
simple instructions.

SPRAGUE 100Z41 EXPERIMENTAL
PULSE TRANSFORMER ASSORTMENT

@ Helps you choose the right pulse transformer for
your specific application.

@ Puts at your disposal 58 turns-ratio/primary-
inductance combinations, providing the param-
eters required in most electron tube or tran-
sistorized circuits.

@ Primary inductances from 160 microhenries to
43 millihenries.

@ Turns ratios from 1:5 step-up to 6:1 step-down.

@ Potted, pre-molded case construction facilitates
bread-board wiring, permits frequent re-use.

Once you determine needed transformer characteristics, it’s easy to
get production quantities to your exact requirements from Sprague’s
broad line of hermetically sealed or encapsulated pulse transformers.

For fast delivery or additional in-
formation on the 100Z41 Pulse
Transformer Assortment, see your
Sprague Products Co. Industrial Dis-
tributor, or write Sprague Electric
Company, 233 Marshall Street,
North Adams, Massachusetts,

43-432 R1

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and ‘@’ are registered ks of the Sprag|

GET THE FULL STORY AT WESCON BOOTH 640
Circle 72 on Inquiry Card n
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EECo G-SERIES CIRCUIT APPLICATIONS
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CLOCKED RESET OF
A FLIP-FLOP REGISTER

Here's an economical way to provide for clocked reset
in a flip-flop register operating reliably at speeds up to
10 Mpps. Any number of flip-flops can be used, and all
can be reset simultaneously by the single reset command

The G-Series circuit modules required are:

¢ G-101, Dual JK Flip-Flop (%2 card per flip-flop)

* G-104, Quadruple Logic Inverter B (¥ card only)

* G-401, Universal Logic A (Y card per flip-flop)

* G-402, Universal Logic B (Y card per flip-flop)
In the circuit illustrated, the two Ys-card sections of G-401 yield the equations D == EFH and
K — LMH, respectively; the two Y%-card sections of G-402 yield the equations Z = (T)R + (V)W
and L = (F)D + (K)J, respectively. R, D, E, F, L, and M are normal logic inputs (viz., count,
shift, etc.). (T), (V), (F), and (K) are direct connections to the gate centers of the G-402 and
may be used to connect additional ““And"’ diodes for extending an ““And’* portion of the logic
expression.
The reset command signal feeds through one of the two ‘‘And’’ gates of each Y-card section
of G-402 (W and J, as shown) and, at the same time, through the Y-card section of G-104 to
form the H inputs to G-401. Thus, a reset signal forces the flip-flops into a reset state.

G-SERIES ECONOMY

This circuit is economical because it employs low-cost EECo G-Series extended service modules. The full
economy of the G-Series family is realized when the three frequency sub-groups (10 Mpps, 500 Kpps,
25 Kpps) are used . .. it is not necessary to pay for higher frequency capability than is required for each
system or portion of a system.

This is just one of the many practical applications of EECo G-Series
extended-service digital circuit modules. We stand ready to furnish
circuit modules and application data to meet your specific needs. Write,

ENGINEERED wire. or phone today.
ELECTRONICS | ENGINEERED ELECTRONICS Company

Company 1441 EAST CHESTNUT AVENUE » SANTA ANA, CALIFORNIA
KIMBERLY 7-5651 . CABLE ADDRESS: ENGELEX

Circle 73 on Inquiry Card ELECTRONIC INDUSTRIES °
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Commg
Events)

AUGUST

Aug. 13-16: Pacific Energy Conver-
sion Conf., AIEE; Fairmont Hotel,
San Francisco, Calif.

Aug. 13-16: Nat’l West Coast Mtg.,
SAE; Biltmore Hotel, Los Angeles,
Calif.

Aug. 14-16: 1962 Int’l Conf. on Pre-
cision Electromagnetic Measure-
ments, IRE (PGI), NBS, AIEE;
Boulder Labs., NBS, Boulder, Colo.

Aug. 14-16: Cryogenic Eng. Conf.,
Univ. of Calif., Los Angeles, Calif.

Aug. 15-16: 1962 Low Pressure Plas-
tics Show & Clinic, Hastings Plas-
tics, Inc.; Santa Monica, Civic
Audit., Santa Monica, Calif.

Aug. 15-17: 3rd Electronic Packaging
Symp.; Univ, of Colorado, Boulder,
Colo.

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

Aug. 20: Tech. Symp., Applications &
Reliab. of Precision Potentiometers,
PPMA; Statler-Hilton, Los Angeles,
Calif.

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

Aug. 23-24: AEEC Summer Mtg.; Ho-
tel Benjamin Franklin, Seattle,
Wash.

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

West; Seattle, Wash.

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

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

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

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

Aug. 30-Sept. 5: Annual Conv., APA;
Chase-Park Plaza Hotels, St. Louis,
Mo.

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

Aug. 31-Sept. 9: 1st World’s Fair of
Music & Sound, 20th Century Fair
of Music, Inc.; McCormick Place
Expos. Ctr., Chicago, Ill.

SEPTEMBER

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

ELECTRONIC INDUSTRIES °

New Orleans, La.

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

Highlights '62

WESCON Western Electronic
Show and Conf., Aug. 21-24,
IRE, WEMA; Memorial

Sports Arena and Statler-
Hilton Hotel, Los Angeles,
Calif.

NEC, Nat’l Electronics Conf.,
Oct. 8-10, IRE, AIEE, EIA,
SMPTE; McCormick Place,
Chicago, Il

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

Sept. 4-8: Reaction Mechanisms Conf.,
Brookhaven Nat’l Lab., Upton, N. Y.

Sept. 9-14: Nat’l Tech. Conf., IES;
Statler-Hilton Hotel, Dallas, Tex.

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

Sept. 9-14: Petroleum Industry Conf.,
AIEE, ISA; Carter Hotel, Cleve-
land, Ohio.

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

Sept. 12-15: Enamel Div. Fall Mtg.,
ACS; French Lick-Sheraton Hotel,
French-Lick, Ind.

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

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

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

Highlights ‘63

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

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

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

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

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

August 1962

in the electronic industry

Sept. 16-20: Mtg. Electrochemical
Soc.; Statler-Hilton Hotel, Boston,
Mass.

Sept. 17-18: Hydrofoil & Air Cushion
Vehicles, IAS; Shoreham Hotel,
Washington, D. C.

Sept. 18-19: “Rectifiers in Industry,”
3rd Quintennial Industry-wide Mtg.,
Industrial Power, Semiconductor
Rectifier Committees, AIEE; Desh-
ler-Hilton Hotel, Columbus, O.

Sept. 18-20: Ordnance Environmental
Rsrch. Symp. (unclas.), Environ-
mental Rsrch. Ofc., Chief of Ord-
nance, U. S. Army; El Tropicano
Hotel, San Antonio, Tex.

Sept. 19-20: 11th Annual Industrial
Electronics Symp., IRE (PGIE);
Chicago, Ill.

Sept. 19-21: 6th Nat’l Conf. on Tube
Techniques, Advisory Group on
Electron Devices, Ofc. of Defense
Rsrch. & Eng:; Western Union
Audit., New York, N. Y.

Sept. 23-26: Petroleum Mechanical
Eng. Conf., ASME; Sheraton-Dallas
Hotel, Dallas, Tex.

Sept. 24-26: Nat’l Power Conf,
ASME, AIEE; Lord Baltimore Ho-
tel, Baltimore, Md.

Sept. 25-28: Power Systems Conf.,
ARS; Miramar Hotel, Santa Monica,
Calif.

Sept. 26-29: Materials & Equip. &
White Wares Div. Fall Mtg., ACS;
Bedford Sprgs. Hotel Bedford, Pa.

Sept. 27: A new Look at Thermosets,
Binghamton Sec. SPE; Hotel Casey,
Scranton, Pa.

Sept. 28-29: 12th Annual Fall Symp.,
IRE (PGB); Willard Hotel, Wash-
ington, D. C.

Sept. 30-Oct. 5: 4th Pacific Area Nat’l
Mtg.; Statler-Hilton Hotel, Los An-
geles, Calif.

OCTOBER

Oct. 1-2: Annual Mtg., Engrs. Council
for Prof. Development; Bellevue-
Stratford Hotel, Phila., Pa.

Oct. 1-3: 8th Nat’l Communications
Symp.,, IRE (PGCS); Municipal
Audit. & Hotel Utica, Utica, N. Y.

Oct. 1-4: Nat’l Fall Mtg., AWS; Ho-
tel Schroeder, Milwaukee, Wis.

Oct. 1-5: West Coast Testing Exhib.,
ASTM; Statler-Hilton Hotel, Los
Angeles, Calif.

Oct. 1-5: Semi-annual Western Eng.
Conf. & Tool Expos., ASTME; Pan
Pacific Audit., Los Angeles, Calif.

Oct. 2-4: Nat’l Symp. on Space Elec-
tronics & Telemetry, IRE, (PG-
SET); Fontainebleau Hotel, Miami
Beach, Fla.

Oct. 2-4: 3rd Symp. on Advanced Pro-
pulsion Concepts; Cincinnati, Ohio.

(Continued on page 15)
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ONLY FLUKE OFFERS 21 Ac/Dc differential

voltmeter with these outstanding features:

0.2% + 25uv AC measurement accuracy
extended to Tmv from 500mv.

DC polarity reversal switch for negative
or positive voltage measurements.

Independent built-in reference for true self
calibration of 500V working reference.

Infinite input impedance at null from 0
to 500V DC to eliminate errors caused by
circuit loading.
Taut band suspension meter to eliminate
meter stickiness.

Extreme circuit stability eliminating
need for front panel electrical or me-
chanical zero adjustments.

Circle 74 on Inquiry Card

INCREASE

IN AC RANGE

IN THE COMPLETELY
NEW FLUKE MODEL
8038 AC/DC PRECISION
DIFFERENTIAL

VOLTMETER

PARTIAL 8038 SPECIFICATIONS

DC ACCURACY . . ... + 0.05% from 0.1 to 500V DC
+ 0.05% 4 50 uv below 0.1V DC
AC ACCURACY . 20 cps to 10 kcps
+ 0.2% from 0.5 to 500V AC
#+ 0.2% + 25 uv from 0.001 to 0.5V AC

VOLTAGE RANGE 0 to 500V
FREQUENCY RANGE 5 cps to 10 KC
MAX. FULL SCALE NULL SENSITIVITY . 1mv AC; 10mv DC

REFERENCE ELEMENT Standard Celi
(zener diode optional at extra cost)
REGULATION and STABILITY of 500V REFERENCE
+ 0.0025% for a + 10% line change
+ 0.005% per hour after 30 min. warmup
PRICE . . . Cabinet $875.00
Rack $895.00

Prices and data subject to change without notice.

John Fluke Mfy. I I

Company, Inc. FLUKE -
Seattle 33, Wash.
Box 7428 PR 6-1171

TWX—Halls Lake TLX-—852
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Coming Events

(Continued from page 13)

Oct. 3-6: Annual Mtg.,, OSA; Manger
Hotel, Rochester, N. Y.

Oct. 4-5: Fuels Conf. ASME, AIME;
Penn - Sheraton Hotel, Pittsburgh,
Pa.

Oct. 4-5: Weapons Systems Technical
Panorama, IAS; Dallas, Tex.

Oct. 4-6: Refractories Div. Fall Mtg.,
ACS; Bedford Spring Hotel, Bed-
ford, Pa.

Oct. 7-9: Basic Science Div. Fall Mtg.,
ACS; Battelle Memorial Inst., Co-
lumbus, Ohio.

Oct. 7-12: Fall Gen’l Mtg., AIEE;
Pick-Congress Hotel, Chicago, Ill.

Oct. 8-10: Annual Nat’l Electronics
Conf. & Exh., IRE, AIEE, EIA, Il
Inst. Tech., Northwestern Univ,,
Univ. of Ill.; MecCormick Place,
Chicago, Il

Oct. 8-12: ASCE Annual Mtg. & Nat’l
Transp. Eng. Conf., Statler Hotel,
Detroit, Mich.

Oct. §-12: 12th Annual Instrument
Symp. & Resrch. Equip. Exh,, Nat’l
Inst. of Health, Dept. Health, Educ.
& Welf., Bethesda, Md.

Oct. 8-12: Nat’'l Aeronautic & Space
Eng. Mfg. Mtg. & Exh., SAE; Am-
bassador Hotel, Los Angeles, Calif.

Oct. 9-11: North Central Region Conf.,
NACE; Detroit, Mich.

Oct. 9-12: Electronics Div. Fall Mtg.,
ACE; Statler-Hilton Hotel, Boston,
Mass.

Oct. 10-11: Magnetohydrodynamics |

Conf.; Mich. State Univ. E. Lans-
ing, Mich.

Oct. 10-12: 20th Annual Aerospace
Electronic Expos. / Report, AES;
Pan-Pacific Audit., Los Angeles,
Calif.

Oct. 11-12: Southeast Regional Conf.,
NACE; Birmingham, Ala.

Oct. 11-12: 18th Annual SPI New
ingland Sect. Conf.; Wentforth-by-
the-Sea, Portsmouth, N. H.

Oct. 12-13: Photographic Electronic
Symp., SPSE; Washington, D. C.
Oct. 12-13: Regional Conf., AIIE; El

Cortez Hotel, San Diego, Calif.

Oct. 15-16: NAB Regional Conf.;
Dinkler-Plaza Hotel, Atlanta, Ga.

Oct. 15-17: Conf. ou Electrical Insula-
tion, Nat’l Academy Science & Nat'l
Resrch. Council; Hershey Hotel,
Hershey, Pa.

Oct. 15-17: Materials Handling Conf.
ASME; Cincinnati, Ohio.

Oct. 15-18: Int’l Symp. on Space
I’henomena & Measurement; IRE
(PGNS); Hotel Statler-Hilton, De-
troit, Mich.

Oct. 15-19: 17th Int’]l Instrument-Au-
tomation Conf. & Exh. ISA; Coli-
seum, New York, N. Y.

Oct. 15-19: 1962 AES Fall Conv.; Bar-
bizon-Plaza Hotel, New York, N. Y.

Oct. 15-20: Pacific Coast Regional
Mtg. ACS; Olympia Hotel, Seattle,
Wash.

Oct. 16-19: South Central Region

(Continued on page 167)

Circle 42 on Inquiry Card———

HIGH FIDELITY
PRESSURE TRANSDUCER

ATL Norwood pressure transducers ‘‘follow the music.” The output stays in
tune with the input whether the pressure is at zero or fluctuating up to
20,000 cycles per second. The secret is the small mass and minute deflection
of the sensitive element— precision-wound 2-axis strain gauges bonded to a
strain tube, opposing a specially formed flush diaphragm of stainless steel.

Neither tempo nor temperature fluctuations affect the sustained high ac-
curacy and repeatability (better than 0.1%) of ATL Norwood pressure trans-
ducers:; even under the conditions encountered in rocket combustion cham-
bers, “hot-shot” tunnels, and explosive detonation tests. Their performance
is wvrtually unaffected by extremes of shock, vibration, and acceleration—
they’ll take 100 g in any direction with only a 1% change in output. Linearity
is better than 0.5%, and resolution is limited only by the readout equipment.

ATL Norwood pressure transducers are available in models for operation
from 25 to 60,000 psi, for temperatures to 5,000°F, in a variety of configu-
rations — standard, air-cooled, and water-cooled. Complete technical data
sheet information is available.

ADVANCED TECHNOLOGY LABORATORIES
A DIVISION OF

AMERICAN-Standard

369 WHISMAN ROAD, MOUNTAIN VIEW 42, CALIFORNIA

Antricas-Srandard ond Standard¢
ore irademorks of Americon Radiator
& Standard Soniary Corporation




Coming Events

(Continued from page 15)

Conf. & Exhib., NACE; Granada
Hotel, San Antonio, Tex.

Oct. 18-19: Regional Conf., AIIE; Ho-
tel Lafayette, Buffalo, N. Y.

Oct. 18-19: NAB Regional Conf.; Bilt-
more Hotel, New York, N. Y.

Oct. 21-26: Semi-Annual Conv. &
Equip. Exhib.,, SMPTE; Drake Ho-
tel, Chicago, Ill.

Oct. 22-23: NAB Regional Conf.;
Edgewater Beach, Chicago, Ill.

Oct. 22-24: East Coast Conf. on Aero-
space & Navigational Electronics
(ECCANE), IRE, PGANE; Balti-
more, Md.

Oct. 24-25: Computer Applications
Symp., ARF; Morrison Hotel, Chi-
cago, Il

Oct. 25-26: NAB Regional Conf.;

Statler - Hilton Hotel, Washington,
D. C.

Oct. 25-27: 1962 Electron Devices
Mtg., IRE (PGED); Sheraton-Park
Hotel, Washington, D. C.

Oct. 26-27: Midwest Quality Control
Conf., ASQC; Statler-Hilton Hotel,
Denver, Colo.

Oct. 29-31: 15th Conf. on Electrical
Techniques in Medicine & Biology,
ISA, AIEE, IRE; Edgewater Beach
Hotel, Chicago, Ill.

Oct. 29-31: Mtg. Soc. of Rheology;
Johns Hopkins Univ.,, Baltimore,
Md.

Oct. 29-31: Sym. “Dynamics of Man-
ned Lifting Planetary Entry,” AF-
OSR; Phila., Pa.

Oct. 29-Nov. 2: World Metal Show &
44th Nat’l Metal Congress, ASM;
Coliseum, New York, N. Y.

Oct. 29-Nov. 2: Annual Conv., Soc. for
Nondestructive Testing; Hotel Com-
modore, New York, N. Y.

Oct. 30-31: Nat’'l Spaceborne Com-
puter Eng. Conf.,, IRE (PGEC);
Disneyland Hotel, Anaheim, Calif.

. INTERNATIONAL

July 22-28: 8th Int’l Cancer Congress,
IUC; Moscow, USSR.

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

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

Aug. 27-Sept. 1: 2nd Int’l Cong. on
Information Processing, IFIPS; Mu-
nich, Germany.

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

Sept. 7-12: Int’l Conf. on Crystal
Lattice Defects (including section
on radiation damage), PSJ; Kyoto,
Japan.

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

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

Sept. 10-19: 1st Int’l TV Program &
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Equip. Fair, Lyons Int’l Fair,
R.T.F.; Lyons, France.

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

England.
“CALL FOR PAPERS"

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

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

ENGINEERING EDUCATION

Short courses of interest to engineers.

Maintainability Conference

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

Miami Survey Available

The second edition of the “Eco-
nomic Survey of Metropolitan
Miami,” covering every conceivable
item of interest to the industrialist,
has been completed by the Dade
County Development Dept. and is
now available.

The book, with 31 different sec-
tions and more than 400 pages, is
25% larger than the first edition
published in 1959.

To obtain it, send $3.50 to the
Dade Development Dept., 345 NE
2nd Ave., Miami, Fla. Cost is $3 if
requested in person.

f

|
|
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heat shrinkable

THERMOFIT 8 TYPES

With eight different types of Ther-
mofit, '‘the tubing with a memory,"
there is at least one type of Thermofit
tubing for virtually any design consid-
eration that may arise. Specifying the
proper Thermofit tubing gives the
exact properties desired: flexible or
semi-rigid, clear or in colors, protec-
tion in moderate or extreme environ-
ments, or solution to design problems
where weight or packaging density
are of primary concern. All of these
are easily resolved by selecting one of
the eight Thermofit heat-recoverable
tubings, precisely engineered for con-
sistently reliable performance.

All eight types of Thermofit tubing
are supplied to the user in an ex-
panded form. Installation is a simple
procedure:

* Slip Thermofit in place

* Heat it to the proper recovery
temperature

* Thermofit immediately returns
to its ‘‘remembered,”’ or un-
expanded form

* As it shrinks, Thermofit tightly
encapsulates the object over
which it was installed, even
very irregular shapes and sizes

A product of radiation chemistry,
Thermofit is a versatile tubing which
provides the solution to many impor-
tant insulation, protection problems.

=

@ REDOWOOO CITY, CALIPFOANIA

RAYCLAD TUBES

INCORPORATED

Circle 43 on Inquiry Card
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J TYPES...

HEAT

SHRINKABLE

Flexible — FLAME RETARDED —
Irradiated Modified POLYOLEFIN.

Flexible — CLEAR — Irradiated
Modified POLYOLEFIN.

High Strength — SEMI-RIGID —
Flame Retarded — Irradiated
Modified POLYOLEFIN.

High Strength — SEMI-RIGID —

| CLEAR — Irradiated Modified

POLYOLEFIN.

High Strength — NON-FLAMMA.
BLE — Clear — Modified FLU-
OROCARBON.

Flexible — Radiation Cross-Linked
— Modified POLYVINYLCHLO-
RIDE.

Flexible — THERMALLY STABI-
LIZED — Cross-linked — Modi-
fied NEOPRENE rubber.

Flexible — FLAME RETARDED —
Cross-linked — Modified SILI-
CONE rubber.

® —

-

TUBING

RAYCLAD TUBES

INCORPORATED



News|

Briefs

EAST

GENERAL ELECTRIC CO’s. MISSILE and
SPACE VEHiCLE DEPT., Philadelphia, Pa.,
has been awarded a USAF incentive contract
totalling $16,7560,000 for production for opera-
tional re-entry vehicles (nose cones) for the
Titan IT ICBM.

METRIC SYSTEMS CORP., Fort Walton
Beach, Fla., has purchased the assets of the
SOUTHERN DIV. of CANOGA ELECTRON-
ICS CORP., of the same city. Metric will
continue work in tracking radar systems,
digital data systems, timing and telemetry.

ACCURACY, INC., has occupied its new
15,000 sq. ft. plant on Route 129 in Chelms-
ford, Mass. The plant will be used to manu-
facture precision rotary components.

INTASPACE CORP. has moved to a new
location, 715 Fairfield Ave., Kenilworth, N. J.
The new location more than doubles their old
production area at Bloomfield, N. J.

ITT FEDERAL LABORATORIES, Nutley,
N. J., has opened a southeastern regional sales
office at 400 N. Orlando Ave., Cocoa Beach,
Fla.

RAYTHEON CO’s. SURFACE RADAR and
NAVIGATION OPERATION, Wayland, Mass.,
will develop specialized radar equipment for
the Navy's hydrofoil submarine chaser, under
a $200,000 sub-contract from the BOEING CO.,
Seattle, Wash.

SPRAGUE ELECTRIC CO. N. Adams,
Mass., has acquired, as a wholly-owned sub-
sidiary, SKY-BORNE ELECTRONICS, Santa
Fe Springs, Calif. The transactions was for
an undisclosed amount of Sprague stock. Sky-
Borne produces delay lines, low-pass and
special filter, and custom inductors.

AMERICAN ELECTRONIC LABORATO-
RIES, INC., Colmar, Pa., has begun construc-
tion on a new plant which will increase total
plant area at Colmar to 84,000 sq. ft. Com-
pletion of the new facilities, expected late
this fall, will more than double present plant
area.

SEALECTRO CORP. has completed a plant
expansion program which increased manufac-
turing and administrative space by more than
30%. Sealectro’s main plant at Mamaroneck,
N. Y., was expanded to 20,000 sq. ft.

AMERICAN OPTICAL CO's. RESEARCH
CENTER has received a $82,265 contract for
applied research in optical masers from the
Boston Ordnance District.

WEINSCHEL ENGINEERING, Kensington,
Md., has broken ground for a $750,000 plant
in the Metropolitan Grove Industrial Park,
Gaithersburg, Md. The one-story structure
will contain over 35,000 sq. ft. when com-
pleted.

TIIE BENDIX CORP., ECLIPSE-PIONEER
DIV., Teterboro, N. J., has received a $429,599
sub-contract for production of angular accel-
erometers used in the Minuteman ICBM, from
AUTONETICS, A DIV. OF NORTH AMERI-
CAN AVIATION, INC., Downey, Calif.

MICROLAB, Livingston, N. J., has com-
pleted a 15,000 sq. ft. addition to their present
plant. The new section will be used by the
Engineering Dept., the laboratory, and for
executive offices. This is the third expansion
in three years.
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Capsule summaries of important happenings in
affairs of equipment and component manufacturers

NASA is negotiating a $1,066,000 contract
with WESTINGHOUSE ELECTRIC CORP.,
Pittsburgh, Pa., for the construction and test-
ing of spacecraft prototype and flicht models
for the S-52 satellite project. The S-52 will
be the second of 3 satellites in the cooperative
international program between the United
States and the United Kingdom.

SUPERIOR TUBE CO., Norristown, Pa., has
announced completion of a 15,000 sq. ft. addi-
tion at its Norristown plant which will house
its nondestructive testing center. Also near-
ing completion at its main plant is a 15,000
sq. ft. building to house its NUCLEAR PROD-
UCTS DIV,

VITRO LABORATORIES, DIV. of VITRO
CORP. OF AMERICA, Silver Spring, Md., has
been awarded 2 contracts totaling $697,380 for
work on the U. S. Navy surface-to-air guided
missile weapons systems, Terrier and Tartar.
The first contract, $499,856, is for system engi-
neering and related services connected with
installation, check-out and test of the Terrier;
the second contract, $197,524, is for a training
program on the Tartar.

DOUGLAS MICROWAVE CO., INC., Mt.
Vernon, N. Y., has received a contract from
the Aviation Supply Office, Dept. ot the Navy,
for it’s Model #502 Bi-Directional Power Mon-
itors.

MELPAR, INC., Falls Church, Va., has
transferred its APPLIED SCIENCE DIV.
from Watertown, Mass., to recently completed
research facilities in Fairfax County, Va.

BULOVA RESEARCH and DEVELOPMENT
LABORATORIES DIV, of BULOVA WATCH
CO., INC., Wooudside, N. Y., has received con-
tracts of nearly $1 million from BOEING
AIRPLANE CO., Seattle, Wash. The contracts
are for the development of a special safety
switch which will be used as a final link for
ground control of the Minuteman ICBM before
it is launched.

MIDWEST

COOK ELECTRIC CO., Chicago, Ill., has
received a sub-contract totalling $300,000 for
tape programmer units, from Autonetics, A
Div. of North American Aviation, Inc. of
Downey, Calif.

MOTOROLA, INC., Chicago, Ill., has formed
a wholly-owned sales subsidiary, MOTOROLA
INSTRUMENTATION and CONTROL, INC.,
Phoenix, Ariz. The subsidiary will market
the lines of instrumentation, supervisory and
process control equipment and systems devel-
oped and produced by Motorola’s SOLID
STATE SYSTEMS DIV., Phoenix, Ariz.

CLEVITE ELECTRONIC COMPONENTS,
DIV. of CLEVITE CORP., Bedford, Ohio, has
announced a more than $1,000,000 expansion
program to double existing manufacturing
facilities in Bedford. The addition of 32,000
sq. ft., to be used for office and engineering
spaces, is scheduled for completion late this
fall.

MATHIAS KLEIN & SONS, INC., Chicago,
Ill.,, has announced plans for an addition to
their present building of 21,000 sq. ft. The
increased area will be used for machine shop
and forging facilities.

BRUSH INSTRUMENTS, Div. of Clevite
Corp., Cleveland, Ohio, has established a new
district sales office at 1921 N. Harlem Ave.,
Chicago, Il

ELECTRONIC INDUSTRIES °

AMERICAN MICRO DEVICES, INC., Phoe-
nix, Ariz., has begun production of silicon
glass packaged computer diodes in its new
23,500 sq. ft. facilities.

ARNOLD MAGNETICS CORP., Los An-
geles, Calif., has merged with SONITHERM
CO., INC., Monterey Park, Calif. Sonitherm
will continue to operate as a division of
Arnold.

FAIRCHILD CAMERA and INSTRUMENT
CORP., DEFENSE PRODUCTS DIV., Syosset,
L. I, N. Y., has opened a new manufacturing
facility in the Stanford Industrial Park, Palo
Alto, Calif. The 10,660 sq. ft. facility will
be known as the DEFENSE PRODUCTS
DIV.-PALO ALTO.

HUGHES AIRCRAFT CO., Culver City,
Calif., has opened a new field office for en-
gineering representation in Houston, Tex., at
Room 1109, in the Texas National Bank Build-
ing.

ELGIN NATIONAL WATCH CO’s. ELEC-
TRONICS DIV., Burbank, Calif., has changed
its name and will now be known as the
CONTROLS DIV., INDUSTRIAL GROUP.

HOFFMAN ELECTRONICS CORP., MILI-
TARY PRODUCTS DIV. has announced plans
to build a million-dollar manufacturing plant
in El Monte, Calif. Part of the division will
move to the new 105,000 sq. ft. facility, but
the major portion of the operations will re-
main in Los Angeles, Calif.

PERKIN ELECTRONICS CORP., El Segun-
do, Calif., has received a $120,000 contract
from the Radio Corp. of America, for com-
puter-type de¢ power supplies.

RADIO CORP. of AMERICA, DATA SYS-
TEMS DIV., Van Nuys, Calif.,, has received
a sub-contract for $350,000 for production of
cemponents used in Minuteman's aerospace
ground equipment, from Autonetics, A Div. of
North American Aviation, Inc., Downey,
Calif.

ADCOM CORP., has commenced manufac-
turing operations at their new facilities, lo-
cated at 9732 Cosycroft Ave,, Chatsworth,
Calif. Incorporated in California, November,
1961, the new company will operate in the
field of analog-to-digital conversion and digital
communications techniques, and will produce
high density digital data transmission and re-
cording devices.

SYNTHANE CORP., SYNTHANE-PACIFIC
DIV., has announced expansion plans, which
will double the size of it's fabricating and
warehousing facilities at Glendale, Calif. An
increase in fabricating equipment is also in-
cluded.

GENERAL ELECTRODYNAMICS CORP.,
Garland, Tex., has received a contract in ex-
cess of $1 million from AIRCRAFT ARMA-
MENTS, INC., Cockeysville, Md. The contract
is for scan conversion units, which convert
video information from digital form into a
PPI format.

PRD ELECTRONICS, INC., SUB. of HAR-
RIS-INTERTYPE CORP., has moved its West
Coast headquarters to new facilities at 1945 S.
Figueroa St., Los Angeles, Calif. PRD sales
offices and warehouse facilities will be housed
in the new headquarters, as will be the Los
Angeles personnel of Harris-Intertype's other
divisions.
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another

@series from MO TOROLA

100 pA

1 mA
10mA
50 mA

100mA

2N2501

the most completely specified
silicon epitaxial planar logic switch!

Whether you’re designing switching circuits at 100 uA or
as high as 100 mA, you can design with confidence using
the new Motorola 2N2501 NPN silicon epitaxial planar logic
switch.

This new high-gain transistor is characterized over its opti-
mum usable current range, with beta specified from 100 zA
to 100 mA, including measurements at 1, 10, and 50 mA.

And, with the specified active region time constant and to-
tal control charge parameters, you can more closely predict
performance at various operating conditions (using a
standard formula) than ever before.

In addition, saturation voltage is specified at 10, 50, and
100 mA, with extremely low values for these critical ratings.

The Motorola 2N2501 (TO-18 package) is specifically de-
signed for low-level logic switching in the 100 »A to 100 mA
region, and is supported by fuller, more definitive specifica-
tions than available in any present device.

Units are immediately available to meet your production
requirements, or if you have a present application in which
you would like to evaluate this new type, contact your near-
est Motorola District Office. An engineering representative
will advise you how you may obtain free samples.

Boston / Chicago / Cleveland / Dalias / Dayton / Detroit / Garden City
Los Angeles / Minneapolis / New York / Orlando / Philadelphia / Phoe-
nix / San Diego / San Francisco / Syracuse / Washington / Toronto

ELECTRONIC INDUSTRIES * August 1962

MOTOROLA 2N2501° PERFORMANCE SPECIFICATIONS

BYceo 40 volts (min)
8Vceo 20 volts {min)
BYuo 6 volts (min}
hoe le=100 A tc=1mA |lc=10mA [lc=10mA | 1c =50 mA |Ic = 100 ma
| @ —55°C
@ Ve 50 (min) l
20 (min) | 30 (min) ‘ 150 (max) 20 {min) | 40 (min) | 30 (min)
Vex prarn le =10 mA Ic =50 mA le = 100 mA
@ le =10y 0.2V (max) 0.3V (max) 0.4V (max)
Ts
@ | ts Iz = 10 mA 15 nsec (max)
Ta
{Active Region Time Constant) 2.5 nsec (max)

*70-18 Package

The following Motorola silicon epitaxial logic transistor types are
also available from your nearest Motorola Industrial Distributor or

District Office:

2N834 2N835 2N744

2N914 2N706 2N753

2N708

For your copy of the complete electrical specifications on the new
Motorola 2N2501 transistor, call or write Motorola Semiconductor
Products Inc., Technical Information Department, 5005 East Mc-
Dowell Road, Phoenix, Arizona.

MOTOROLA

Semiconductor Products Inc.

A SUBSIDIARY OF MOTOROLA, INC. 2007

Circle 44 on Inquiry Card
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ELECTRO-OPTICAL
EPITAXIAL SILICON
PLANAR TRANSISTOR.
PHILCO L-9000.

EPITAXIAL SILICON : \ SPATIv HIGH-GAIN
MESA TRANSISTORS. p ~ PNP SILICON TRANSISTORS.
\ PHILCO 2N2087, ! PHILCO 2N859, 2N861,

2N2478, 2N2479.A 4 PHILCO - 2N363,'2N865.
WORKS WONDERS |

WITH SILICON
SEMICONDUCTORS 3
l

/1

SILICON CHOPPER
MATCHED PAIRS,
PHILCO 2N2187, 2N2275,
2N2277, 2N2279, 2N2281.

EPITAXIAL SILICON
PLANAR TRANSISTORS.

FLAT-PAKTM PLANAR
WORLD'S SMALLEST
WELDED-SEAL SILICON
TRANSISTOR.
PHILCO p7003.

Philco silicon transistors do new jobs in every realm of circuit design. Faster switching, optical
switching, tinier switches and better matched low-level (chopper) switches—all follow Philco’s firm
foundation of component uniformity and reliability.

You expect Philco to deliver extras in transistor design and reliability. Philco has earned kis expecta-
tion in getmanium transistors—bnoth in communications and switching types. Look for these extras
in Philco silicon transistors, too. '

For data and application assistance in specific silicon transistor categories, write on your letterhead
to Dept. EI 862.

| :
i DISCUSS THESE : e

{ NEW SILICON SEMICONDUCTORS | PH I LCO
; ! ®
: |

WITH PHILCO ENGINEERS AT
A SUBSIDIARY OF WTM

WESCON, EOOTHS 3401 and 3402.
B LANSDALE DIVISION, LANSDALE, PA.




Facts and Figures Round-Up ELECTRONIC l O l A I S
2000 | = RADIO & TELEVISION RECEIVER __] = - -
o 7 —A— PROLDUCTION —
80 RADIO SETS I\ — 1955-1962 ,_;
1800
=t —7 ) A/_‘_
3 w0
£ oo
£'%0
W w00
S ™™
i
‘5 VISION ssrs/ VAR A :
et IO TN IO 0 [ 7 M A0 A8 0N D0 M A W A O D] M AN T A3, 0 WO M AN RS0 D N OCOU ER O N AT PO T e RO ) 60
GOVERNMENT ELECTRONIC Connectors 730.38? ﬁyrc:’s - I.Ogg.gég
Control system 816,86 andset boxes !
This list clascs?e:‘:ndegc:s ::l::eojf electronic Controls 395';59 Headset SiEasy
e = i v y Countermeasures set 1,052,868 Indicator ... ...... .. ........ 197,907
i y f warded b ' '
the%ﬁg;f s:ge:r:fgs {:Tlu::nf’rgngs awarese Counters . 49,620 Infrared radiometer 284,626
Data monitoring set 974,253 Intercommunication system 121,970
Accelerators 169,644 Dataplotter 93,645 Intrusion detection equipment 73,301
Accelerometer 1,463,000 Degaussing equipment 726914 e o 224,914
Altimeter ... ... ... ... ... ... 48,396 Demodulator . 54,000 Loudspeaker 139,409
Amplifiers . 2,990,237 Detectors . ....... . ...... . 301,713 Magnetic core sforage unit 57.720
Analog-to-Digital conversion Digital dafo acquistion sysfem 220,000 Magnetic memory disc files 318.600
A s{ysfem s 2 ':2‘?1; zg‘gg? Magnetron assys . 181,000
nrennas ... 086, . g ' Mass spectrometer . 115,432
Attenuators . 147,167 Digital data terminal ... ... ... 151,848 Met | | syst b 1,072,088
Batteries 2,049,643 Discriminator system 35,487 eteorological systems, airborne SV
Cable assy 254,617 Dosimeters, radiological 6,483,279 Meters . ....... ’ 5'00
Cable, coaxial 38,070 Dummy load, electrical 31,711 Microphones . 25,000
Cable, instrumentation 148,425 Electron guns ... 46,000 Microscope, olectron 30,685
Cable, telephone 138,438 Electronic control sysfems 213,260 Navigation QFU'P"‘S“* LS. 2,072,671
Capacitors . ......... ... 80,694 Environmental chamber .. .. . 27,860 Noise measuring set .. 77,622
Communication equlpmenf 6,385,520 Equalizer system ... ... . 58,530 Oscillators . ................. 362,439
Comparator ... ....... .. 688,770 Filter ... .... 141,759 Oscillograph ... ............. 247,200
Computers ... ... ...... .. ... 2,956,572 Global tracking network 215,028 (Continued on page 215)
British Exports of Electronic Products to the U. S., Annual 1959-1961
Quantlty in thousands of units Value in thousands of dollars3
Product 1959 1 960 |96| 1959 1960 1961
TOTAL. .. 21,974 19,645 22,339
Radio receivers, complete . . . 9.7 7.5 2.8 292 200 81
Radio phonographs, complete . . 2.4 2.0 (x) 232 190 14
Speakers and microphones. .. ... ... .. ... ... . ... .. o 532 699 784
Phonographs, electronic, and ‘record players. L 4.7 19.6 6.8 147 362 116
Phonograph parts and accessories . . . . .. S 1,207 727 702
Record playing mechanisms:
With record changer. . .. 1,251.7 861.1 1,120.5 11,739 7,920 10,780
Without record changer . 102.2 38.3 11.4 623 219 105
Tape recorders and reproducers. . (x) (x) 20.7 58 43 841
Tapodecks. .. .. ... ... .. .. . 18 21 108
Recording tapes. . .. ... L. oo 88 209 190
Electron tubes:
Cathode ray . . 2.5 3.2 2.8 30 80 47
‘(‘)Special"l e .. AP . 132 290 229
ther:
50 watts and less. . 4,875.3 4,483.3 5,730.3 2,026 1,920 2,348
OverS50watts. ... ... ... .. ............. 3.4 1.7 12.5 194 201 620
Electron tube parts2. L . 97 306 277
Transistors. . . (4) 8.9 47.3 4) 10 50
Electronic components and parts, ‘other ... . . 1,243 1,458 1,564
Communications, navigation, and radar equipment. ... .. .. .. ... ... .. 2,178 2,813 1,675
Other electronic products. .......... .. ............ . ... ... L. 1,138 1,977 1,808

1 Thyratrons, hot cathode mercury vapor and gas filled rectifiers (excluding mercury-arc rectifiers), photo-electric cells (excluding
photo-transistors), stabilizing and cold cathode tubes, magnetrons, Klystrons.

2 Excluding glass bulbs.

3 Converted from pounds sterling to U. S. dollar equivalents at the rate of £1—%$2.80.

¢ Included in electron tubes.
(X) Less than 500.

Source: Data compiled by the British Radio Equipment Mfrs'. Assoc. from Statistics of H. M. Customs and Excise.
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THERMOELECTRIC GENERATOR

Experimental thermoclectric generator, de
veloped by RCA, produces electricity from
high temperature heat. It uses thermocouples
containing new RCA germanium-silicon alloy.

FLUID SPHERE GYRO

Heart of this fluid spnere gyro, developed
by Sperry Gyroscope Co., Great Neck, N.Y. is
a spinning mass of liquid confined within
a hollow sphere. Liquid was substituted in
place of the conventional rotating wheel,

Snapshots . . . of the
Electronic Industries

"MARTEC"”
Janie Lomax, an asscciate engineer with the Orlando division of Circuit) computer cirguit for examination under a microscope. The
the Martin Co., prepares 3 new MARTEC (Martin Thin Electronic tiny circuits are designed for space age electronic requirements.
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“SPACE" MATERIALS

“Spaceman” E. Fritz stands beside chair and “igloo” which were
formed from new plastic foam material developed by Hughes Aircraft
Co. Forms for the lightweight structures were covered with discs that
foamed into a hardened mass after exposure to solar radiation.

4
iy

ASTRONOMICAL TABLES

Babylonian clay tablets like these are being dated by means of
astronomical information on them through use of tables produced
by an IBM mathematician and an electronic computer. Tables give
positions of the Planets for five or ten day intervals for the
years 601 B.C. to A.D. 1—all for 7 P M. Babylon time. Dating of
fragments will then date any astrenomical information on them.

DIAGNOSIS & TREATMENT

Technicians at General Dynamics Corp. in San Diego use doctor’s
instruments in production of radar systems. Stethoscope (1] detects
potentizl leaks around edge of vacuum chamber. Resin is injected by
hypodermic needle (r) along edge of plastic “dish” to seal defect.
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Fig. 1 BEAM-X Switch Decade Counter

Now there is a BEAM-X Switch which is speci-
fically designed and tested for low voltage systems
. . . the BX-4000. Its 10 constant current outputs
make the BX-4000 ideal for multiple output appli-
cations, such as tinung, pulse train encoding, dis-
tributing, variable preset counting, and frequency
dividing. It is one of the new series of high speed
low voltage Beam-X Switches operating in the
B+ range of 9 to 30 volts.

Figurc 1 shows a typical Low Voltage BX-4000
circuit which utilizes only 41 components. Features
of the circuit are:

e MULTIPLE OUTPUTS TO PERFORM
PRE-SETTING AND COUNTING FUNCTIONS

e OPERATION FROM 24 VOLT SUPPLY

e COMPATIBLE WITH TRANSISTOR
DRIVER CIRCUITRY

e GREATER RELIABILITY DUE TO
CIRCUIT SIMPLICITY

- COUNTING and TIMING?

the “Applications-Oriented”

ﬁﬂ%')(@swncu

10 WOIVIOUAL OUTPUTS

01 23438 7809

Fig. 2 Transistor Decade Counter

Figure 2 illustrates the all solid state circuit which
would be required to perform the same multi-
output functions. Since transistors are “on-off” or
binary devices, they require complex circuitry to
perform simple decimal functions such as dis-
tributing, switching and counting. In this case, a
total of 162 components are required, which in-
creases the cost and decreases the reliability of
the system.

Superior Beam-X Switch performance is available
in awhole new line of “applications-oriented” tubes.

Write today for our new Circuits and Applications
Brochure on “Applications-Oriented” BEAM-X
Switches and Modules.

See us at WESCON Show Booth 1017 & 1018

ANOTHER ELECTRONIC CONTRIBUTION BY

Burroughs Corporation
*&9— -

ELECTRONIC COMPONENTS DIVISION
PLAINFIELO. NEW JERSEY
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NEW PC CONNECTOR

29 dual contacts
on 0.100" centers

interlocking body
design for close
tolerance stacking

low insertion
force; only
21" insertion
depth

gold plated

phosphor
bronze contacts
for 1/16”
PC boards

right angled ends are
channeled to guide board into receptacle,
assure positive alignment

FOR HIGH DENSITY CIRCUITS

Model 600-121-29X connectors pictured here are Continental’s
answer to tough problems of high density printed circuit
packaging. Designed for 1/16” PC board, they provide 29 dual
contacts on .100 center-to-center spacing. And-—their inter-
locking body design permits connectors to be stacked in any
reasonable quantity, with less than .02” cumulative width
tolerance in a stack of ten. The unique right angled ends are
channeled to guide the circuit board into the receptacle, assure
positive alignment and contact with minimum board insertion
depth. Solder lug terminations accept #24 AWG wire.

At Continental, new high density connector designs are con-
stantly under development. Our Engineering Department will
be pleased to assist you in solving special connector problems.
Simply call or write, outlining your requirements,

DESIGNERS'®' DATA FILE
If you're designing for high density packaging you'll
want to have Continental’s Con-Dex File PC, compiled
to help you select and specify the PC connectors best
suited to your needs. For your copy, please write to:
Continental Connector Corporation, 34-63 56th Street,
Woodside 77, New York, or call TW 9-4422.

MICRO-MINIATURE ¢ SUB-MINIATURE ¢ MINIATURE ¢ PRINTED CIRCUIT ¢ RIGHT ANGLE PIN & SOCKET » CENTER SCREWLOCK

- CONTINENTAL
- IS CONNECTORS

CONTINENTAL CONNECTOR CORPORATION « WOODSIDE 77, NEW YORK

ELECTRONIC INDUSTRIES °* August 1962 Circle 46 on Inquiry Card 25



-,
Wil E 2
A A

11008 & o o>

L

BRICHTER, LONGER-LASTING
RANGE/ HEGHT DISPLAY

Modern command-control radar systems demand a clear and accurate presentation of second-by-second changes
as they occur so that immediate action can be taken. m Unlike standard CRT's, Hughes Tonotron* tubes possess
a storage capability which permits retention of the target trace at optimum brightness. Fading of the target or its
track is controllable for periods up to 20 seconds or more. And this storage capability makes possible time-shared
presentation of the basic display plus a moving electronic cursor. m Thousands of Hughes Tonotron storage
tubes are in use throughout the world. For full information on how they may help solve your display presentation

problems wire or write today: HUGHES STORAGE TUBES, Creating a new world with Electronics
Vacuum Tube Products Division, Hughes Aircraft Company, 2020 i— j.
Short Street, Oceanside, California. m For export information, write: i L HUGHES !

Hughes International, Culver City, California. D A HUGHES AIRCRAFT COMPANY

VACUUM TUBE PRODUCTS DIVISION
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10,000 hours without parametric drift...

solid state

PORCELAIN CAPACITORS

Punishing life tests under both accelerated and

% fow loss long term conditions have verified the reliability
* low noise of “VY” Capacitors for use over extended periods

* greater stability of time. After an accelerated test of 10,000 hours

%k wide temperature range at 125°C with 150% of rated voltage applied
* impervious to humidity (equivalent to a 5-year test at maximum rated
conditions) Dissipation Factor was .00203 and

. Insulation Resistance 10'°. After a long term test
;is::r:ft“:;fgg;’::?t'“ of 30,000 hours at 25°C and rated voltage, Dissi-
50 to 500 vdc pation Factor was .00072 and Insulation Resist-
Conforms to MIL-C-112728 ance 100 ohm farads. In actual application, “VY”

Capacitors designed into VANGUARD 11 are still
performing after more than two years in orbit.

| ®
7
d 2: INCORPORATED

Box 544 « Bridgeport 1, Connecticut

© Vitramon, Inc. 1962
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SP[HHY microwave memo

n

a low-cost K band reflex klystron

The SRK-291, a new low-cost K band
reflex klystron oscillator offering dra-
matic cost savings in microwave systems,
is now available from Sperry Electronic
Tube Division within 60 days from re-
ceipt of your order! Sperry’s new tube
operates at frequencies ranging from
21 to 24.5 Gc. Within these frequency
limits, it offers a 1% Gc¢ mechanical
tuning range and a low temperature
coefficient. The SRK-291 is priced at
only $1495.

PARAMETRIC PUMPING
APPLICATIONS

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

merly hindered the use of parametric
amplifiers in many systems.

OTHER APPLICATIONS

Sperry’s versatile new tube also shows
great desirability for application in short
range communications systems, beacons,
and microwave links. Extreme mechani-
cal ruggedness, light weight (only 314
o0z.),and small size, make the tube ideal
for airborne as well as ground-based
installations.

160 7ﬁ' — —T *—[

o (——

Power output (mW)
B

220 225 230 235 40 uS
Frequency (Gc)

SRK-291, typical P out vs. Freq.
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NEW, FREE BROCHURE

A new, free brochure describes the capa-
bilities of the SRK-291 in greater detail.
For your copy, write to Sperry Electronic
Tube Division, Sec. 145, Gainesville,
Florida.

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

TUBE =
DIVISION

Y ELECTRONIC

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

August 1962




First as a matter of record.

.. SCOTCH® BRAND Instrumentation Tapes

1000 times more conductive
“SCOTCH" Heavy Duty Tapes
drain off static-caused

dust problems!

Airborne dust can be a king-size problem
when it separates magnetic tape from
signal, you from accurately recorded data.
That danger mounts as today’s higher
tape speeds and tensions generate more
and more dust-attracting static electricity.
That's one reason why high-speed re-
corders need ““ScoTcH™ BRAND Heavy
e Duty Instrumentation Tapes . . . they pro-
vide 1000 times greater conductivity than

ordinary tapes, drain off static charges

before they cause troubie!

Electrical resistance of the
heavy duty oxide coating is

it

9
Scotch 22N

="

ELECTRONIC INDUSTRIES ° August 1962

only 100 megohms per square or less.
Static is readily dissipated to keep tape
clean, prevent such other static prob-
lems as tape drag and skewing, as well
as noise induced by arcing.

“ScotcH” Heavy Duty Tapes outwear
conventional tapes at least 15 times. Spe-
cial binder and high-potency oxide formu-
lation defeats head-heat buildup, with-
stands temperatures from -40°F to as high
as 250°F! Silicone lubrication protects
recorder heads and tape against wear.

16 different “Scotcn” Heavy Duty In-
strumentation Tapes offer a variety of
backing and coating thicknesses, provide
constructions for all high-speed applica-
tions, even for extreme high frequencies,
critical short wavelength requirements.
For details, call the 3M representative, or
write Magnetic Products Division, Dept.
MBR-82, 3M Company, St. Paul 19, Minn.

W "“SCOTCH™ AND THE PLAID DESIGN ARE REGISTERED TRADEMARXS OF M'NNESOTA MINING 8 MANUFACTURING

CO..ST.PAUK 19. MINN EXPORT 99 PARK AVE.. NEW YDRK CANADA LCNDON. ONTARIO. ©1962, M CO. 3
- - [Tlagnetic Products DiviSion el comeasy
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A Good Idea,

Complete isolation between input
and output is essential to effective
selection systems, which must
handle analog or digital informa-
tion.

This Clareed Selection Module
provides that isolation—as well as
other important advantages.

Here’s how it works:

Glass-encapsulated reed switches
are enclosed in multiple-wound
coils. Flux addition, performed in
the coils, operates the switches —
providing hard contact switching,

completely isolated from the input
circuits. Data handling speeds up
to 250 bits per second are prac-
ticable.

For selection (as for counting and
logic) the Clareed Control Module
has real advantages over solid
state devices.

e Both input and output can be
multiple, adding flexibility to the
device and simplicity to circuits
employing it.

e Module can handle low level analog
signals, other digital signals, and
AC or DC power up to 15 va,

World Radio Histo

e Interconnection of switches enables
the Module to perform functions
never before practicable with any
switching device. Combinations of
Modules can perform even more
complex functions.

Clareed Control Modules offer in-
teresting, reliable solutions to
problems in selection, counting,
and logic. For detailed analysis
and engineering recommenda-
tions, indicate your needs to
Application Engineering, C. P.
Clare & Co., 3101F Pratt Blvd.,
Chicago 45, Illinois.




and How to Use It. =

New systemis—new problems.

That’s how it goes, every time.
So we figure that, in introducing
the Clareed Selection Module, it’s
up to us to solve the problems.
and share the solutions with the
man who’s designing working cir-
cuits. Like you.

“Selection with Clareed Control
Modules’ does just that. It shows
some interesting, practical ap-
proaches to selection problems,
producing sophisticated results
with simplified circuits. These are
more flexible, more reliable means
of performing selection. And you’ll

find ways to do some jobs never
before practicable.

Basically, selection is accom-
plished with three Clareed coin-
cident current matrices:

e Single Mode Matrix
(All crosspoints normally open)

e Single Mode—Memory Matrix

o Two Mode Matrix
(Mode Onme: all crosspoints
normally open;
Mode Two: all crosspoints
normally closed)

These matrices perform random
selection at speeds much greater
Circle 51 on Inquiry Card

'World Radio Histo

than those of any other random
selection device. And this manual
shows you how to use them.

These 10 pages may take half an
hour to read—maybe an hour, if
you really crawl into the circuit
diagrams. You can save much,
much more time than that. Val-
uable booklet? It sure is. Free, too.

So get your copy of “Selection
with Clareed Control Modules.”
Just circle the appropriate number
on the Reader Service Card. Or
write to J. R. Stone, C. P. Clare &
Co., 3101F Pratt Blvd., Chicago
45, Illinois.



RELIABLE products from RAYTHEON

Ships with just a UHF TV receiver can now be
guided by a televised around-the-clock radar presenta-
tion of New York harbor — thanks to the Coast Guard
RATAN system and Raytheon’s CK7702. Heart of the
Radar and Television Aid to Navigation system, the
dual-gun CK7702, converts radar to TV scan to pro-
vide a bright display featuring target trails for course
and speed indications.

This is just one example of the many application
possibilities of the CK7702. Characteristics such as
simultaneous write and read, variable automatic prime,
and magnetic deflection of both read and write beams

NOW...LOW-COST TV RADAR
WITH RAYTHEON CK7702 STORAGE TUBE

make possible the design of advanced systems with
outstanding features. High, uniform resolution of 1200
TV lines per diameter at 50% modulation is assured
through the use of magnetic focus with dynamic cor-
rection. And, the Raytheon CK7702 fully meets the
requirements of FAA-R-1213b and is designated for
use in many other military equipment specifications.
Unequalled capabilities for the development and
production of storage and display tubes enable
Raytheon to offer you a broad line of high quality
standard types, as well as special tubes designed and
produced to meet the requirements of your design.

For complete details please write:
Raytheon, Industrial Components Division, 55 Chapel Street, Newton 58, Massachusetts.

INDUSTRIAL COMPONENTS DIVISION

NEWTON 658, MASSACHUSETTS

\RAVTHEON



ad

Ny {rneostat

rated at 126 watts, 40°C

...and a very sizeable 8 watts at 125°C

B Here's real power in a small package for operation at
elevated temperatures where units with organic materials
fail. All ceramic and metal in construction, the Model E
rheostat is designed to operate at a maximum hot spot
temperature of 340°C without charring, shrinkage, or
deterioration. Full rating is 122 watts at 40°C, but even
at 125°C, there is still a sizeable 8-watt rating for units
through 5000 chms.

The Model E is wire-wound, yet measures only %” in
diameter—no larger than many one and two-watt potenti-
ometers. Construction and materials are the same as for
Ohmite’s larger rheostats. Each turn is permanently fixed
and insulated on a solid ceramic core by Ohmite-developed
vitreous enamel or Ohmicone silicone-ceramic coating
(above 5000 ohms).

Thirty-one resistance values from 1 to 15,000 ohms
(linear) are stocked in both unenclosed and enclosed styles
for immediate delivery from your distributor or the factory.
Units with tapered windings, tandems, and many other
variations are available on order. Write for Stock Catalog
30, which lists all 11 sizes of Ohmite rheostats from 12' to
UNENCLOSED 1000 watts. TANBEM

9:*""? MANUFACTURING COMPANY
m 3662 Howard Street, Skokie, Illinois

RHEOSTATS e POWER RESISTORS e PRECISION RESISTORS e VARIABLE TRANSFORMERS e
TANTALUM CAPACITORS o TAP SWITCHES o RELAYS o R.F. CHOKES o GERMANIUM DIODES

ENCLOSED

3
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SALES & PROFITS:

The full story of how ELEC-
TRONIC INDUSTRIES’ M-A-P
{Marketing Assistance Pro-
gram) can help you—is now
available for viewing in a 14-
minute film presentation. A
phone call to your nearest “El”
Representative will bring him
to your office.

A Complete Market Research Department at
Your Disposal: The services of ELECTRONIC
INDUSTRIES' Research Department are avail-
able to you, together with a corps of over
250 experienced, strategically located, field
investigators. They can help you determine

* Sales potentials by industry and territory
* Buying influences ¢ Degree of product rec-
ognition and acceptance * Relative standing
of competitors ¢ New product applications
* Buyers’ job interest and aptitudes . . . and
virtually any other information essential to
the eifective marketing of your company's
products.

96% of Your Market: The ELECTRONIC
INDUSTRIES Census—developed and main-
tained at a cost of over $225,000, reports in
depth on the 6100 electronic plants which
account for 96% of the total annual purchase
of electronic products.

ELECTRONIC INDUSTRIES unique product
classification system identifies, with complete
information, plant by plant, on each industry
product manufactured.

Punched on 32,000 IBM Cards: to simplify
your task of isolating and organizing the pre-
cise marketing data you need, the complete
findings of the ELECTRONIC INDUSTRIES
CENSUS have been transferred to punched
IBM cards.

What are the Characteristics of Today's Elec-
tronic Engineer?

* What is his average age? * His average in-
come? ¢ His net worth? « How many children
does he have? + What is his education? + What
are his ambitions? + What would prompt him
to change jobs?

These and many other important questions
about the personal and job characteristics
of the electronic engineer are answered in
ELECTRONIC INDUSTRIES’ Profile of the
Electronic Engineer—available as a handy
deck of 2,000 punched 1BM cards, or (in
summary ferm) in a printed report.

JOSEPH DRUCKER

56th and Chestnut Streets
Philadelphia 39, Pennsylvania
SHerwood 8-2000 (Area Code 215)

GERALD B. PELISSIER

(Metropolitan N. Y.)

100 E. 42nd Street

New York 17, New York
OXford 7-3400 (Area Code 212)

JOHN PICKERING, JR.

10 High Street—Rice Bldg.
Boston, Massachusetts
Liberty 2-4460 (Area Code 617)

AL KAISER

62 LaSalle Road
West Hartford, Connecticut
236-4237 (Area Code 203)

ROBERT COBURN

930 Keith Bldg.
Cleveland, Ohio
SUperior 1-2860 (Area Code 216)

GEORGE H. FELT

360 North Michigan Ave.
Chicago, lllinois
RAndolph 6-2166 (Area Code 312)

MENARD DOSWELL, Il

198 S. Alvarado Street
Los Angeles, California
DUnkirk 7-1271 (Area Code 213)

BURT UNDERWOOD

198 S. Alvarado Street
Los Angeles, California
DUnkirk 7-1271 (Area Code 213)

DON MAY

1355 Market Street
San Froncisco, California
861-7107 (Area Code 415)

JOHN W. SANGSTON

1776 Peachtree St., N.W,
Atlanta 9, Georgia
875-1255 (Area Code 404)

HAROLD E. MOTT

Meadows Bldg.

Expressway at Milton

Dallas, Texas

EMerson 3-6426 (Area Code 214)

MAX HOLSINGER

67/68 Jermyn Street
St. James'—Fifth Floor
London, England

MAX HOLSINGER

Huttenstrasse 17
Am Ernst Reuter Platz,
Dusseldorf, West Germany

is Exclusive with ELECTRONIC INDUSTRIES
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AGHIEVES MAJOR
POWER BREAKTHROUGH
in relation to size with NEw “G" SEHIES

G-1-1 Watt

S-1A - 1 Watt

G-2 - 1.5 Watts

RS-1B -1 Watt

G-3 - 214 Watts

———tP

‘\G-S - ats

RS-5-5 Watts

G-10 - 7 Watts

RS-7 - 7 Watts

As precious jewels are mounted in gold to complement their value, DALE G Type and HG
Type resistors are provided with gold flash copper terminations. This characterizes the
craftsmanship and precision that makes this achievement possible. G Type Resistors
presently available in five sizes: 1, 1.5, 2.25, 4 and 7 watts in values ranging from 10 ohms
to 60K ohms, depending on size and tolerance. Available tolerances are .05%, 0.1%, 0.25%

0.5%, 1% and 3%.

HEAT DISSIPATION PATTERN GREATLY IMPROVED HEAT DISSIPATION
OF PRESENT 5 WATT RESISTOR PATTERN OF NEW G-5 RESISTOR
DALE = _ 215°C
- } i T—las
TAMES 6w 1T 7 175
THE | {125
b s ) WD I = {75
HOT 1 — S —— —
SPOT ! The above patterns are typical in a comparison between any G Type resistor and

any old style resistor. NOTE: If G Type resistors are operated at full power, soldering
with low temperature solder is not recommended.

DALE ELECTRONICS, INC. o,

See us at /_\
WESCON DALE Columbus, Nebraska m
A Subsidiary-of THE LIONEL CORPORATION e
FiIgm Cl

Booth 901-902



NEW DALE HG RESISTOR
MORE THAN DOUBLES MIL 5PEC
POWER REQUIREMENTS

at no increase in size

The DALE HG-25 resistor meets all functional and environmental re-
quirements of MIL-R-18546C (RE-70) plus power dissipation of more
than double the Mil Spec requirement. If derated to MIL rating, the HG
will give unprecedented stability (test reports available on request).
Molded into a gold anodized die cast aluminum housing, an exclusive
Dale process, HG-25 is available in resistances ranging from .1 ohm to
60K ohms, depending on tolerance. Tolerances are 0.5%, 1% and 3%.
Terminals are gold plated copper. (Also available with 6-32 studs and
gold flash dumet terminals.) If operated at rated power, soldering with
soft salder is not recommended.

35 pu T
TYPE HG-25 | Based on 275° C. internal hot spot ; ~

A 719 temperature and resistors mounted 5 5

00 on standard .040 aluminum 5” x 7" &
B (7)3; x 2" chassis. Applicable only to re- = 15 M’L‘R-/ \\

G sistors with .001” min. wire size. [ 0 ~%4%c (Re
C . a2 1% maximum deviation after 1000 = "Y1 TN
D! 1;3'}2 hours load life. g 11 “T=f2 N
¢ 25 % 7 5 150 175 200 225 250 275

IMBIIENT TEMP. DEG. CENTIGRADE

See us at DALE ELECTRONlcs, lNc. \“\\‘S“W,“”a’“/,

WESCON w, Columbus, Nebraska

% &

Booth 901-902 4 SubsidlarFeFTAEMIONEL CORPORATION " Monapn



FOR ELECTRONIC INDUSTRIES makgg 5
ow

B ELECTRONIC INDUSTRIES announces an important event
in publishing. Completely redesigned, cover to cover, by
Lester Beall, America’s foremost designer, ELECTRONIC
InousTRrIES will feature a smarter, more open format. . .
more readable type faces. .. more attractive editorial
layout . . . greater advertising impact.

® But some things won't be changed. Advertisers will

still get the same monolithic coverage of the 6100 electronic
plants that account for over 96% of all industry

purchases . .. the same editorial vigor . . . the exclusive
Marketing Assistance Program.

B ELECTRONIC INDUSTRIES is the starting point for any
electronic advertising schedule. Make it first

choice in your media selection as it is with over
61,000 influential readers, largest bloc of engineering
decision-makers in the industry.

ELECTRONIG
UN@HB@F@UE@ A Chilton Publication

The Source of Useful Theory and Applied Engineering Chestnut and 56th Streets + Philadelphia 39, Pa.




2N996
SILIGON PLANAR
EPITAXIAL PNP for
HIGH SPEED,

HIGH GURRENT LOGIC

60 mA High Current Operation

15 nSec Typical Propagation Delay
200 C Maximum Junction
Temperature

Direct Replacement for Many
Germanium Transistors

The advantages of the Silicon Planar

construction are now available in a wide

variety of direct replacements for germa-

nium. In addition, the diode gate now is

1 available in a single package TO-5 type

Van{ale VRIS can (special product FSP-463) for min-
iaturized packaging.

FAN OUT MAXIMUM — 5; TYPICAL PROPAGATION DELAY =15 nSec.
D, through Dg : All FD6002.

FD-6002* 2N996*
VF @ IF =100 mA 1V Max. BVceo @Ic=10pA 15.0 V Min.
IR @ VR=25V 100 muA Max. hte @ f=100 mc, ICc = 10 mA 2.3 typical
trr @ If = IR recover to 109 of If for all 4 nSec Max. Vce (sat) @ Ic=60mA, Ig=2mA 0.3 V Max.

IF from 10 mA to 200 mA
¢OFF-THE-SHELF FROM DISTRIBUTORS

T S R
FAIRCHILD

SR L V] N T S e e
WESCON BOOTHS SEMICONDUCTOR

2 129_2 131 545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF. « YORKSHIRE 8-8161 « TWX: MN VW CAL 853

A DIVESION OF FAIRCHI.D CAMERA AND INSTRUMENT CORPORATION
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International News

Electronic Production Booms in Holland

Holland has expanded its elec-
tronic industry significantly during
the last decade. It now ranks fourth
among all nations in exporting elec-
trical and electronic equipment and
products.

With 7% of total exports in these
fields, the Netherlands ranks after
the United States (23.5%), Great
Britain (20.5%) and Western Ger-
many (17%).

In 1960, the last year for which
figures are available, the Duteh elec-
trical-electronics industry, 210 firms
in all, attained production valued at
over $652,500,000. About 609% was
exported, two thirds of it to other
European countries.

Radio and TV sets, sound record-
ing and reproduction equipment,
amplifiers, microphones and loud-
speakers led the field among electri-
cal-electronic exports with a total
value of $150,000,000. After these
came electronic tubes, photo-electric
cells and transistors, valued at $58,-
600,000. The rest of the total con-
sisted mainly of electrical items.

Of the more than 95,000 in-
dustry employes, some 77,000 are
men and 18,000 women. For every
1,000 employes there are 12 engi-
neers who received degrees from
technolgical institutes and an addi-
tional 8 university graduates, half
of whom took science courses.

NORTH AMERICA

Washington, D.C. — The American
Cable and Radio Corp., an IT&T sub-
sidiary, will soon expand its transat-
lantic telegraph service from 53 to 97
channels.

Ottawa — Canadian National and
Cznadian Pacific Telecommunications
have awarded RCA a $12 million con-
tract for a 3,000-mile, 600-channel mi-
crowave system to link all major cit-
ies between Montreal and Vancouver.

Washington, D. C.—The mushroom-
ing TV industry outside the U. S.
continued its rapid expansion in 1961,
with the number of transmitting sta-
tions passing the 2,000 mark and the
total of TV sets numbering almost 54
million, reports the U. S. Information
Agency.

ELECTRONIC INDUSTRIES °

Ottawa—A new extension to the
Halifax, Nova Scotia, Infirmary will
include a closed-circuit color and black
and white TV camera system for use
in any of four operating theaters.

Washington, D.C.—A great increase
in exports of electronic computers
and related products was the most
important factor behind the large in-
crease in U. S. business machine ex-
ports last year, reports the U. S.
Commerce Dept.

Minneapolis, Minn. — Minneapolis-
Honeywell has developed an improved
automatic analyzer for Britain’s P.1
interceptor. It completely checks out
the air data computer, flight control
panel, master reference gyro and
navigation display panel.

AUTOMATIC
ANALYZER

F-104 fighter being
delivered to West
Cermany is checked
by Minneapolis-Hon-
eywell UG1000 Auto-
matic Analyzer. Ana-
lyzer checks flight
control system
through five test con-
nectors atop control
system computer.

August 1962

TRADE FAIR

U. S. electronics equipment in model class-
room above was featured in recent Casablanca,
Morocco, Trade Fair. Neasly 70 U. S. firms
participated, and more than 625.000 persons
visited American pavilion. U. S. Dept. of Com-
merce staged exhibit.

Washington, D.C. — Transmissions
of weather data to implement ex-
change programs of the World Me-
teorological Organization are being
sent throughout the world by the
U. S. Weather Bureau and RCA Com-
munications, Inec., from America’s
Tiros Weather Satellites.

Los Angeles—The Bendix Comput-
er Div. has successfully invaded the
foreign market with delivery of two
G-20 computer systems to Japanese
purchasers and one to an Italian
buyer.

EUROPE

Stockholm—The Swedish Space Re-
scarch Committee and America’s
NASA have signed an agreement for
a cooperative program in space re-
search. Four Nike-Cajun sounding
rockets will be launched from Swe-
den’s Vidsel Range late this summer
to sample noctilucent clouds.

Berlin-——A TV camera able to with-
stand temperatures of 1200°C. has
been developed by AEG, of Germany.
Designed for use in supervising com-
bustion chambers of furnaces and
boilers, the camera is surrounded by
a triple water and air-cooling shroud.

Berlin—A contract for custom de-
lay lines and pulse transformers for
U. S. F-104 fighter control radar
made in Germany by Telefunken has
been signed. PCA Electronics, Inc.,
Sepulveda, Calif.,, will supply the
equipment. Telefunken is the only
West German firm new making radar
equipment.

London — Automation recently re-
placed a human clock winder to keep
a chime clock running in a 15th Cen-
tury church in Mells Parish, Somer-
set. An electric motor setup devised

(Coutmued on Page 41)
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HALL EFFECT MULTIPLICATION ENDS 1-JUGGLING!

We took the direct approach to multiplication and came up with a
little black box that forever gets rid of the 1’s. We call it a Hallefex*
Model 700 Magnetic Hall Package. Actually, it’s a complete multiplier
assembly that performs wonders as an analog multiplier, chopper,
modulator, mixer.

A new-generation Hallefex solid-state voltage generator furnishes the
brains for this talent display. It’s got a microns-thin film that boosts
input impedance to 100-600 ohms with sensitivities 10 times greater
than ever before possible. This is the secret behind all Hallefex
packages. The Model 701 Real Power Watts Transducer, for instance
—a handy item for instantaneous power measurement. And the
Hallefex Model 080-6570-0 Real Power Wattmeter, a Model 701
glorified with its own direct reading panel meter.

Any questions? We’ve got a special Hallefex Applications Group
standing by. You’ll reach them by writing Helipot direct.

ALSO...PRECISION POTENTIOMETERS, HIGH-PERFORMANCE SERVOMOTORS, CLEAN-DESIGN METERS.

STRADEMARK, B.1.1,

e — P

HALLEFEX

1
(LYo (a0 = Tall (NSTRUMENTS, INC.

HELIPOT DIVISION
Fullerton, California

international Subsidiaries: Geneva, Switzerland;

Munich, Germany; Glenrothes, Scotlay

Circle 56 on Inquiry Card
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International News f ' \

WU {ALL GENERATORS COME OF AGE

b ine from Minneapolis-Hon "

engi ers 0 1 € 0 N ey-
R T g il i e mmmmm BECKMAN BRINGS FULL POTENTIAL WITHIN REACH-
the clock’s weights every three hours. “N” WITH MICRONS-THIN SEMICONDUCTOR FILM

London—The $70 million contract . .
recently signed by the Swiss govern- The Hall effect was something of —a current and magnetic flux field.
ment for the Bristol/Ferranti Blood- a curiosity just a few years ago. The output is proportional to the
hound guided weapons system was The principle made sense, but it ~ vector cross product of both.

described as the largest order of its
kind ever placed in Britain by a for-
eign government.

couldn’t be put to practical use.
That’s because the power transfer
efficiency of a Hall voltage genera-
Oslo — The Norwegian Telegraph tor depends on the square of the

Basic Use Configuration

HALL
GENERATOR

ini 3 3 3 MAGNETIZING
dminiseaton has bult n and TV | | mopiliy of the charge carriers, ZH
control from the mainland through a And there weren’t any true highly- omv:m
VHF radio link. mobile semiconductors until the
introduction of compounds like i aEas
ASIA Indium Antimonide and Indium CURRERT
Arsenide. Even then, the full po- '
New De.lhi—Construc.tion of India’s tential of Hall devices couldn’t
first atomic power station should be- be realized. For while increasing  CAN EFFICIENCY OF MAGNETIC
gin before the end of the year, stated .. e e s ?
a top Indian official at the commis- efficiency, the low resistivities  CIRCUITS BE IMPROVED?
sioning of the big new hydroelectric of these intermetallic materials Yes—tremendously. Most Hall
plant at Koyna, near Bombay. created a new problem. How do generators incorporate a crystal
Tokyo—The fantastic TV boom in you make a Hall generator that’s element and encapsulation that
Japan hit a new peak early this year compatible with conventional measure up to 30 thousandths of
when registered set owners topped circuitry? an inch thick. An air gap this
L‘;eeig;"y"‘:"g‘(’)" J':a;l"‘;szhfi:m"i‘ﬁans one Beckman provides the answer big means an inefficient magnetic
a TV set. Japan" ow trails (f:ly"‘:;:j with a new production technique. circuit, especially at higher fre.
United States (56.3 million owners) Here’s what happens... qq:}r:clesls.{ ?lofBeckn:iarlm t(;lar:le lgp
; ; o with a Hallefex model that elim-
lion ownersy. - redom (116 mil JUST WHAT IS THIS SPECIAL Sy e e e o o
New Delhi—An EMI closed-circuit BECKMAN PROCESS?. ) instead sandwiches the thin film
TV system will help speed traffic on The l?est way to increase resist- between two ferrite slabs. Result ?
Indian railways. The Gramophone ance is to reduce the thickness of  The effective magnetic air gap is
Company, Ltd., Dum Dum, an EMI element material. But this is ex- cut to less than 0.002”—10 times
affiliate, has been awarded a contract tremely costly if standard lapping  smaller than the gap required by
;{’aislt‘v?;'y ];}(‘)‘:ns;';tem to the Central and polishing techniques are used. most other Hall generators.
’ ’ A breakthrough came out of a
Tokyo—Sanyo Electric Co. Ltd. of 7-year Beckman-sponsored R&D WHERE IS THE HALLEFDS’
&S:khal;n:‘:: ge;eloped a DroceSSf using project : a manufacturing process GENERATOB BE!NG USED?
tricity for op g'w:fi: LOLLCL A S that vacuum-deposits semiconduc. New applications are found every-
g a transistor ] .
radio. The process involves conversion tor film only a few microns thick where—ev.ery day. Here are some
of heat given off from the body into on a substrate plate. This is the of the basic ones: power measure-
energy by means of thermoelectric secret of Beckman Hallefex* gen. ment, measuring magnetic fields, *
elements. erators—an entirely new genera. frequency doubler, digital readout,
tion of Hall voltage generators. position transducer. Where can
AFRICA you put the Hallefex solid-state
- HOW 1S OUTPUT SENSITIVITY voltage generator to work?
Nairobi—Kenya’s first TV station AFFECTED?
is due to be on the air by Oet. 1. ) . For facts on Hallefex generators 1
Marconi’s will supply the main items Input and output resistance jump  and packages, applications assist-
of studio 'and tx_'ansmitting equipment. t‘_) _100_'600 ohms. Output sensi- ance, or air-mailed evaluation
;I;};?ls::?t(::;s wwzllllllb:ellhix;eial,eWhlle the tl\.’lty mcrease.es.to 2.0 volts/'amp.- units—write, wire or phone:
Limurn s away in Kilogauss, minimum. That’s 10  Sales Manager, Special Products,
: times more sensitive than ever  Helipot Division. Phone: TRojan
AUSTRALIA before possible. 1.4848. Teletype: FULLERTON CAL
_— But Hall devices have two inputs  5210.
Canberra—A remote-control radar -
will soon give Austalians early warn- 3 Srapemame R
ing of tropical cyclones. It will cover Also...precision potentiometers,
the Northeastern coast and warn of Wb S s ’NSTRUMENTS- —
storms forming in the Coral Sea. clean-design meters.
Built for the Australi International Subsidiaries:
Meteorology by Cossor ?ll;daB:gaElezf Gerfeva, Sowitzfrland; Munich, HELIPOT D.|V|S‘|0N
tronics Ltd., English subsidiary of \Germany; Glenrothes, Scotland. i ble i nil J
Raytheon Co., it is en route here. v - vy
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designers

specify crystal filters for
ultra-selectivity /minimum space

—and for your practical consideration, Midland  man-hours of detailed engineering and testing.
recommends that electronic equipment be designed Significant savings in cost and delivery time can
to incorporate a stock item wherever possible. Re-  be realized if special filters are not required. Shown
member, the excellent rejection characteristics of  below are stock items available for immediate de-
the crystal filter, in addition to its stability and livery. For complete technical information, write
performance reliability, are achieved by many to Midland Manufacturing Company.

Y Hermetically sealed, four-crystal,
N . ! INPUT-
Z wide-bond flers. . Dimensions are | ... | copvenl sunew | wavew uLT INSERTION| OUTPUT| INBAND
1.1/8L x 1. 1/8W x3/4H. Designed to
9 FREQ. REJ, LOSS RES RIPPLE
Ll withstand 100 shock and 15 to — = = = e B
9 g
o 2 KC vibration. Operating tempera- | NJ:I | 7.2MC | 160KC MIN.| 300KC MAX. | 40db MIN. | édb MAX 13K | 1db MAX
|>_' '3‘;'; ?"9; ‘;Zihca":_ +90 I% 40db/ W13 | 7.4MC | 160KC MIN.| 300KC MAX. | 60db MIN. | &db MAX 13K | 1db MAX
an 1 atio s 0.
m Hermetically sealed, eight-crystal, INPUT.
IS narrow-band filters, Dimensions are |TYPE | CENTER | 4db BW 60db BW uLY INSERTION | OUTPUT | INBAND
2-3/8L x IW x I-1/32H. Designed | | FREQ. | e REJ. | LOSS RES. | “RiPPLE
w to withstand 200 g shock and 15 g fo  [fgs | j0.7MC | 13KC MIN.| 23KC MAX. | 105db MIN. | 4db MAX 1 |8db MAX
o 2 KC vibration. Operating tempero- Gl Whnnbiiod & — - -
S5 fure range —55'C fo +90°C. 60db/ [FB-SA| 107MC | I3KC MIN.| 23KC MAX. | 105db MIN. | 4db MAX. 2K |.8db MAX
- &db Band Width Ratio is 1.8, * in parallel with 30 pf capacitor
m Hermetically sealed, eight-crystal,
. filters. Di i INPUT-
w rdfoded band“’ ity / ,'."""Bo"-‘ m; TYPE | CENTER | &db BW 40db BW ULt INSERTION| OUTPUT | INBAND
2-3/8L x IW x |-1/32H. Designe FREQ REJ Loss RES. | RIPPLE
1] to withstand 200 g shock and 15 g - - — {1 2ol oS/ || L
o to 2 KC vibration, Operating tem- |EB-18| (0.7MC | ISKC MIN.| 37KC MAX. | 70db MIN.| 3db MAX. 1K |.5db MAX.
> z;;"b'}‘;b"’s“gz ;VSS"E R’°'. '.902%‘ £8-28 | 10.7MC | 30KC MIN.| 70kC MAX. | 70db MIN.| 3db MAX. K | 5db MAX.
'_ an 1 atio is 2.3.
m
= Hermetically sealed, eight-crystal,
i | narrow-band filter, Dimensions are INPUT-
w 2-3/16L x IW x 3/4H. Designed to |TYPE | CENTER | 3db BW $0db BW uLT INSERTION| OUTPUT | INBAND
withstand 200 g shock ond 15 g to FREQ. REJ. LOSS RES RIPPLE
. .g . g - - -
W 2 KC vibration. Operating tem- | g g | 11.5MC | 32KC MIN.| 90KC MAX. | 50db MIN.| 6db MAX. |50 OHMS| 5db MAX,
o perature ronge 55°C to +90°C.
> 60db/3db Band Width Ratio is 2.8,
-
m
3 Hermetically sealed, four.crystal, —
narrow-band filter. Dimensions are v
- TYP NTER | 3db BW $0db BW uLT INSERTION | OUTPUT | INBAND
o 2.3/16L x 3/4W x 3/4H. Designed P GENES REJ. LOSS RES. RIPPLE
to withstand 200 g shock and 15 g =
E to 2 KC vibration. 60db/3db Band |PL1B | 113MC [ 32KC MAX.|200KC MAX. | 70db MIN. | 4db MAX. |50 OHMS|Sdb MAX.
Width Ratio is 6.3,
>
=
- CENTER FREQ: 10.0MC RECOMMENDED
' ADJUSTABLE CENTER FREQ: +4KC
m?2 Solder-sealed 1.1/8L x 1. |/8W x3/4H Lo CIRCUIT
< Canter froauency adiusiment TREQ- DEVIATION: 20kC
z Cusle  WeRTS ITRAMeNcE 3CI HARMONIC DISTORTION ® = ISKC : LESS THAN 3% 15K
3 screw, bottom-center. Voltage out- pt
w = put essentiolly linear from fo to +15 T 1} OUY
1} KC. Recommended circuit for use | ! I e
>-g with Midlond Type AB-1 Discrimi- YA\ \iren Cs.l. L Cy N 770 of
- nator is shown below. WAAA =
' R K IN ouT
Cs — &8 pt 1 ~
L I uh TYPE AB-|
C 14 pt
Cy 110 pt
C4Cy — 22pf 8-t = = = =
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MANUFACTURING COMPANY
3155 FIBERGLAS ROAD
KANSAS CITY 15, KANSAS

world’s laryest produccer of quartz crystals [ division of Pacific Industries, Inc.
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NEW FM RECORDING: ONE CYCLE TO 400 KC

Wideband FM recording using one-megacycle analog techniques —that’s the latest exclusive news

about the Mincom CM-114 Magnetic Tape Recorder/Reproducer. Only with this outstanding field-
tested system’s 1-mc capability is it possible to record and play back FM signals from 1 cps to
400 kc. Advantages: Extended low frequency response, excellent linearity, seven or fourteen FM
recording tracks, dropout reduction virtually to zero. This FM performance can also be added to
existing CM-Series systems. Write today for details and complete specifications.

Mincom Division 3m

Los Angeles 25, California » Washington 4, D.C.
Opportunities now open for Senior Research Engineers and Scientists

ELECTRONIC INDUSTRIES * August 1962 Circle 59 on Inquiry Card
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STABILENE’ Cut N’ Strip Film

brings 3 big advantages to

SOPHISTICATED MICRO-CIRCUITRY

Take the variables out of the boards used in micro-circuitry, semi-solid
or thin film deposition. The Cut *N’ Strip method gives you in unique de-
gree the very features most important to you in preparing your masters:

Dimensional Stability of polyester-base STABILENE Cut 'N’ Strip
Film is far greater than that of steel or aluminum — because of a “re-
stabilizing” process developed by and exclusive with K&E.

Accuracy of Line Work is needle-sharp. Thickness of path never
varies, because circuit runs are cut with a precision double-bladed
cutter adjustable to the path width you desire. Lands and centers are
scored with a special compass-like tool — likewise unapproached by
pen or pencil for unvarying accuracy.

For Positive or Negative Masters. Peel actinically opaque coating
from inside the lines you’ve cut — you’ve got a negative. For a positive,
strip off coating around the circuit paths. Either way, lines are razor-
edged for clean, crisp reproduction down to extreme micro sizes.
Touch-up is easy, too, with K&E opaquing fluid.

r—————————————————

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

I Please send me a free STABILENE Cut 'N’ Strip Film sample. plus K&E
brochure “Preparing Printed Circuits on STABILENE Film.”

I Name & Title: ____ R _—

I Company & Address: R

|
|
IR
|
L_________________ YT |
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Try Cut ‘N’ Strip on us!

See — on your own most so-
phisticated micro-circuitry —
how STABILENE Cut N’ Strip
Film can help you turn out
totally dependable micro-cir-
cuitry. See how it does away
with intermediate photo-
graphic steps—sometimes all
of them. Fill in coupon and
mail it now.

KEUFFEL & ESSER CO.

NEW YORK - HOBOKEN, N. J. « PHILADELPHIA « DETROIT
CHICAGO - MILWAUKEE « ST. LOUIS « DALLAS
DENVER - SAN FRANCISCO « LOS ANGELES - SEATTLE
ANCHORAGE + TORONTO « MONTREAL
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We couldn’t
buy it—
SO we

FEATURES

Variable automatic pulsing of actuation and test
power. Actuation from 1 to 5 cycles per second.

From 100 MV to less than 1 MV open circuit voltage;
short circuit currents from 50 milliamperes down to
15 micreampere. Contact resistance requiremerts
from 1580 ohms to less than one ohm.

Ten test stations for group testing. Individual ampli-
fiers and read-outs for each set of contacts.

Plug-in load networks for determination of contact
test level.

Neon-type “miss” indicators show 0 to 5 misses
per test run.

Accessories available for special power require-
ments on actuation and test, jigs and fixtures.

MISS
TESTER

...for dry circuit
contact resistance
testing

There had to be a better way of testing low level switching circuitry
—so we found it. And now, this completely integrated, automatic
Miss Tester system is packaged and offered as a relatively low-cost,
ready-to-operate piece of equipment.

For component manufacturer and user, the Hi-G Miss Tester offers
proven stability, accuracy, versatility and speed. May be used for any
contact system such as relays, switches, connectors, or commutators.

Write for complete details, or arrange for a visit to our plant and see
for yourself what the Miss Tester can do for you.

Hi-G manufactures a
wide range of hermeti-
cally sealed relays, time
delay relays, voltage
sensors, and special
products including static
switching devices.

*trade mark of Hi-G, Inc.

wwhle,
THE ONLY COMPLETE LINE OF BALANCED ROTARY RELAYS = @
:  Hi-G 4
BRADLEY FIELD, WINDSOR LOCKS, CONN. 2 ‘po”\qf
SEE HI-G WESCON BOOTHS 802-803
ELECTRONIC INDUSTRIES * August 1962 Circle 60 on Inquiry Card 45



Letters

"Shielding An Enclosure"

Editor, ELECTRONIC INDUSTRIES:

Subject: January 1962 “Shielding an
Enclosure,” page 112, by Mr. Cyril P.
Durnovo.

This article was sent to us by one
of our customers with comments. It
is the concensus of opinion of all En-
gineers who are familiar with the
Lindgren Double Electrically Isolated
room that Mr. Durnovo seems to know
nothing about the Double Electrically
Isolated room of the year 1962.

It is unfortunate that your Maga-
zine has been victimized by lending
dignity to a most questionable method
to discredit our product. On the other
hand it seems impossible that Mr.
Durnovo who, according to the article,
is a Senjor Principal Engineer would
be ignorant of the fact Erik A. Lind-
gren & Associates, Inc., Chicago, Il-
linois, is the only manufacturer of
Double Electrically Isolated rooms
and that the high performance of
these rooms and fine quality is a mat-
ter of record and a real threat to the
inferior Cell-type room.

We believe the records speak for
themselves. The enclosed charts are
part of Engineering reports made by
five different Engineering firms who
all came out with the same results.

You might also be interested to
know that repeated requests from the
Lindgren organization to witness tests
on Cell-type rooms have systemati-
cally been turned down, yet the Lind-
gren organization permits anyone who
is interested to witness the test on the
Double Electrically Isolated rooms.
Listed below are 13 points which are
direct contradictions of known facts
in reference to shielded rooms which
Mr. Durnovo must know but just
found convenient to ignore for reasons
known only to him,

1. All Double Electrically Isolated
Screen rooms built by Lindgren today
have 120 DB from 15 KC to 1000 MC.
(It is true that our competitors Cell
Rooms have only 100 DB.)

2. The Lindgren Double Electrically
Isolated sales will, conservatively
speaking, top half a million dollars,
year 1962. Would you call that sales
of an obsolete room?

3. Why is a Lindgren 24 oz. solid
copper or 24 ga. steel vulnerable to
holes more than is a Cell-type room?
After all, they are both the same ma-
terial!

4. Mr.Durnovo states further that

a Cell-type room is the most popular.
Up to recently actual sales will prove

46

to the Editor

that the Plywood room is the mpst
popular, and popularity has nothing
to do with scientific results.

5. The Double Shield Isolated wall
offers the highest theoretical attenua-
tion. This statement might have been
true 1951, but today such a statement
can only be classified as slander and
deliberate knocking of our product.
The attenuation is actual. Mr. Dur-
novo should explain where the theory
breaks down.

6. A Cell-type room does not always
have two shields. It could have one,
two or three shields.

7. In practice if a tear or leak ap-
pears in a Cell-type room it is just
as serious as if it happened in an
Isolated room. In theory it might not
be true. I am sure that no Engineer
who has a tear of three or four inch
hole in his Cell-type room is not in-
terested in the theory.

8. Mr. Durnovo said also that the
Cell-type room 1is the only room
covered by Mil Spec. We can prove
that the Double Electrically Isolated
room is covered by specification!

9. Inside bolting is only a sales
gimmick and is, in effect, half the
bolting of the Isolated rooms.

10. Screws can go through either
the inside or outside shield of the
Isolated room as long as they are ef-
fectively grounded to either shield.
The metal penetrating our shield does
not degrade the attenuation.

11. Bronze screen (18 x 20—.011)
in a Double Electrically Isolated room
has 120 DB from 15 KC—1000 MC.
The bronze screen is superior because
it does not corrode as fast as the
copper screen. This Mr. Durnovo just
ignored.

12. Copper screen (22 x 22—.015)
has 120 DB from 15 KC to 1000 MC
instead of 100 DB.

13. The plywood with steel on both
sides does not bend (here Mr. Dur-
novo knocks Shielding Inc. products).
That leaves the Cell-type manufac-
turers product intact which he did
not tear down.

In conclusion we would like to state
that if you require further proof of
the performance of a Cell-type room
compared to a Double Electrically
Isolated room, we will be glad to sup-
ply names, addresses and telephone
numbers. May we have your com-
ments.

Erik A. Lindgren
President

Erik Lindgren & Assoc.

4515 N. Ravenswood Ave.

Chicago 40, I11.

(Continued on page 48)
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{m DM and DH Hermetics—

i

DEUTSCH

CONNECTORS

24 Hour
Delivery

COAST-TO-COAST

@ DM Series—push-pull,
meets Mil-C-26482

® DS Series—push-pull,
insertable, removable,
crimp contacts

8 DTK Series—bayonet lock,
meets or exceeds applicable
requirements of Mil-C-0026482A

® DRS Series—rectangular rack
and panel, advanced
application performance

B DC Series—push-pull,
environmental, crimp-type
RF connector

glass to metal seals,

leak proof glass to metal seals
8 DR Series—rigid insert

connector with snap-in

crimp contacts

electronics inc.

DEUTSCH CONNECTOR DIVISION
COMMUNITY DRIVE, GREAT NECK, N. Y, » Hunter 7-0500
TWX: GREAT NECK, NY 639

LOS ANGELES

ARCO CAPACITORS, INC.
1548 So. Robertson Blvd

Los Angeles 35, Calif.
Crestview 1-1151

TWX: BV 7012

DALLAS

ARCO ELECTRONICS, INC.
1339 Crampten St.

Dallas 7, Texos

Melrose 1.0270

TWX: DL 526

See Us at the WESCON Show, Booth 103
Circle 61 on Inquiry Card
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We worked many knights to develop
a closed-entry socket inner
conductor for our new NDC
subminiature coaxial connector.
But all the jousting was
worth it as the mighty men
A of Deutsch came up with
a design that
virtually eliminates
VSWR problems
resulting from mated
contact deformation.
Crimp terminated
outer and inner
conductors also assure
Closed ease of assembly and
-entry reliable performance.
C oax And positive coupling
contact / retention is provided
protectlon by the Deutsch push-
pull, quick-disconnect

\i‘l| il / coupling mechanism.

: But to get all the facts

on this new champion
i of RF connectors,
contact your local

g H Deutschman today or
Ly J write for Data File U-8.
-

Electronic Components Division
Municipal Airport
Banning, California

L1 ,

TURE ELECTRICAL CONNECTORS
47
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ADVANCED SPECIFICATIOV MINIA
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Phone: CApital 6-9100

Waveline has developed a series of seven Wave-
guide Direct Reading Frequency Meters to cover the
frequency range of 3.95 to 40.0 Gc. These Direct
Reading Frequency Meters provide broadband meas-
urement over the full waveguide frequency range to
a high degree of accuracy without the need for
interpolation or charts.

All models consist of a high Q resonant cavity
tuned by a non-contacting choke plunger. Tuning
is accomplished by a precision lead screw spring
loaded to eliminate backlash. A spiral drum dial
with a long effective scale length is provided to
improve the convenience of use.

The direct reading feature makes the frequency
meters ideal for use in both laboratory and produc-
tion testing. The long effective scale length affords
maximum readability, resolution and accuracy.

Waveline Frequency Overall
Model No. Range, Gc Accuracy %
] 398-DR 395 to 585 007
498-DR 585t 820 | 007 |
598-DR | 7.05 to 10.0 008 |
698-DR i 8.20 to 124 008 |
798-DR 124 to 18.0 | 010 |
989-DR 180 to 265 011
1098-DR 26.5 to 40.0 0.12

JVAVELINE

CALDWELL, NEW JERSEY

Circle 63 on Inquiry Card

NC.

TWX Caldwell, N. J. 703

Letters|

to the
Editor

(Continued from page 46)

"“Shielding—""
Editor, ELECTRONIC INDUSTRIES:

The following is a summary of the
comments of Cyril Durnovo on Mr.
Lindgren’s letter concerning the
shielding article.

1. The article was written in a
scientific, academic tone with no in-
tent to build up or diseredit any par-
ticular produet.

2. The article represents only the
author’s personal opinion.

3. It seems obvious that a leak or
tear in a Cell-type screen can be re-
paired faster (by replacing the panel
involved) and more efficiently than a
leak or tear in an isolated wall sereen
enclosure.

4. The expression “popular” is not
scientific, and should not have been
used in the context of this article.

5. On page 113, there is the state-
ment that ‘“‘the highest attenuation
known is around 100 db (within the
range of 100ke to 1000me).” Mr.
Lindgren states that the figure should
be 120 db. There is no apparent con-
troversy on this point.

6. The article was written in 1959
and it did not take into account any
developments between 1959 to 1961.

7. Points 6, 9 and 10 of Mr. Lind-
gren’s letter refer to factual state-
ments which are open to scientific dis-
cussion.

8. If the article serves to generate
healthy engineering discussion on any
views of the author it will lead to
wider knowledge—which is the basie
purpose of such articles.

9. While it would hardly be possible
for the author to keep abreast of
every manufacturer or shielded en-
closures, the list of suppliers at the
end of the article includes the Lind-
gren Company. He certainly would not
have included them in the listing if
he had any intention of “slighting”
them.

If I may add a comment to point 5
of Mr. Lindgren’s letter—the word
“theoretical” in this context is not
used as the opposite of “actual.”

I hope the above comments will set
the entire matter to rest.
Manny Strunin
Adler Electronies Inec.
1 Lefevre Lane
New Rochelle, N, Y.

Ed.: Mr. Cyril Durnovo is now with
Automatic Electric International Inc.
subsidiary of General Telephone & Elec-
tronics Corp,, 40 Rue du Rhone, Geneva,
Switzerland. i

(Continued on page 50)
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TYPE 26

Wit

fiw

TYPE 211

Forprecise stepping f
switches famous for long life,
high capacity and freedom
from maintenance-

21
i Send for
()] DESIGN MANUAL 202A

Stepping
Switches

give designers—

more levels

per switch

more levels in

less space

more simplified

circuitry

NO synchronization
L problem

Type for type, CLARE Stepping Switches
provide more levels per switch...more levels
per inch of height. The 12-level, 52-point,
switch shown (CLARE Type 26), for instance,
is 4'Yi¢ in. high. It has four more 52-point levels
than comparable 52-point switches, yet it is
but ¥ in. higher than a comparable 8-level,
52-point switch. The smaller (Type 211), five-
level, 33-point switch provides twice the levels
of any comparable 33-point switch.

This greater working capacity per switch,..
and per inch...of CLARE Stepping Switches
permits more simplified circuitry and avoids
synchronization problems which arise when
multiple stepping switches are necessary to
do what is often a one-switch job with these
high-capacity CLARE units. :

CLARE Stepping Switches include a full line
of spring-driven cam-operated or direct-drive
switches with capacities from 10 to 52 points.
CLARE engineering will cooperate with
designers to develop special switches to meet
unique requirements.

C. P. Clare & Co., 3101 W. Pratt Blvd., Chicago 45, Hlmnois.
Cable Address: CEARELAY. in Canaca: C. P. Clare Canada
Ltd., 840 Caledonia Road, Toronto 19, Ontario. In Europe:
Europelec, les Clayes-sous-Bois (8. ¢t 0.), France

C.P.CLARE & CO.

Relays and related contro/ components




Come to‘Stane

FOR POWDER METAL PARTS OF

NICKEL SILVER

Whenever you need

» CORROSION RESISTANCE
o STRENGTH and DUCTILITY
 BRIGHT APPEARANCE

Yes, Nickel Silver offers a lot—particularly
in small instrument components
(appearance + light weight), small
appliances (appearance + corrosion
resistance), bearings (excellent
characteristics). KEYSTONE offers every
nickel silver design and production
advantage—plus price and prompt delivery!
Let us quote you.

stone

CARBON COMPANY
ST. MARYS, PA

POWDERED METAL PARTS DIVISION

Circle 65 on Inquiry Card

Letters|

to the
Editor

(Continued from page 48)

"Shielding—"
Editor, ELECTRONIC INDUSTRIES:

The article entitled “Shielding An
Enclosure” written by Cyril P. Dur-
novo which appeared in the January
1962 issue of Electronic Industries
was of great interest to us. We would
like to comment on it.

I believe that the more accepted
term for the figure of merit of an
enclosure is “shielding effectiveness”
and not “attenuation,” as used by Mr.
Durnovo. I prefer to use “attenua-
tion” as deseribing the inherent abil-
ity of a material to attenuate electro-
magnetic energy. For instance, cop-
per at a specified frequency and of a
definite thickness might have 150 Db
of inherent “attenuation.” This same
copper could then be used to make a
shielded enclosure whose measured
“shielding effectiveness” would be 90
Db. The difference in the two figures
would be due to leakage and other
imperfections in the shield.

The “shielding effectiveness” of the
enclosure could be improved by insert-
ing RF gaskets at the leaky joints.
The figure of merit for these gaskets
would then be “insertion loss.” It
would describe the improvement in
the overall ‘shielding effectiveness”
of the room by the use of the gaskets.

To summarize, we suggest the fol-
lowing usage of the terms ‘“attenua-
tion,” “shielding effectiveness” and
“insertion loss.”

A. Attenuation. This term should
be used only to desecribe the inherent
properties of a material to inhibit the
propagation of an electromagnetic
wave. This figure would be related
to such things as frequency, wave
impedance, and thickness of material.

B. Shielding effectiveness. This
term should be used to describe the
overall ability of an enclosure to
contain or exclude electromagnetic
energy.

C. Insertion loss. This term would
then be used to describe the improve-
ment (or degradation) brought about
by the insertion in a shielded en-
closure of an RF gasket, a ventilating
panel, ete.

If agreement could be made on the
usage of these terms by the “shield-
ing fraternity,” then communications
among ourselves and those on the out-
side of our field of interest would
greatly improve.

O. P. Schreiber
Vice President—Sales
Technical Wire Produets Ine.
129 Dermody St.
Cranford, N. J.
P.S. You may be interested in the at-

tached booklet ‘““There Ought to Be a Law
Against It . . .”
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You can get them from stock

at OHMITE:!!
tantalum slug capacitors
up to 125° (C.

MTL-C-3965B|(Char. C)|
|

MIL SIZE T1: ked i MIL SIZE T2: Off-ihe- MIL SIZE T3:/» tede-  MIL SIZE T1:

com’L SIZE U: COM’L SIZE F: COM'L SIZE G: COM’L SIZE SU: 5

,/j?‘ P J |
j“‘ j‘\ \ m |
e m@l U I

MANUFACTURING COMPANY
3662 Howard Street . Skokie, lltinols

RHEOSTATS ¢« POWER RESISTORS ¢« PRECISION RESISTORS ¢+ RELAYS ¢ R. F. CHOKES
GERMANIUM DIODES ¢+ VARIABLE TRANSFORMERS » TANTALUM CAPACITORS ¢« TAP SWITCHES
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WESTON TAUT-BAND SUSPENSION SETS NEW STANDARD FOR PANEL METERS

Weston Series 1900 is the most versatile line of
panel meters ever produced for general use.
Instruments with taut-band mechanisms are
free from friction and inertia, and offer out-
standing sensitivity, reliability and uniformity
from zero to full scale. 1% and 2% accuracies
are standard . . . higher on special order.

Here are the facts: Weston exclusive taut
band Co-planar™ suspension is the only
method which assures complete contro! of rib-
bon length and tension, uniformity of torque,
precise centering of moving coil, and positive

W E S TO N INSTRUMENTS Division of Daystrom, Incorporated, Newark 14, New Jersey

Aerospace Instrumentation -«
Photosensitive Devices «

Bimetal Thermometers
Precision Metal Film Resistors -

protection against excessive axial and lateral
motion. The instruments require extremely low
driving energy, are highly resistant to vibration
&nd shock, and may be operated in any position.

Series 1900 also sets a new standard in flexi-
bility. Instruments with taut-band and conven-
tional movements are completely interchange-
able. They are available with Bakeiite or mod-
ern, static-free plastic cases in sizes 214" to
7%", and offer the widest choice of functions
and ranges available in a single matching line.
Write today for details. Dept. 82.

Calibration & Test Equipment -«
Relays & Tachometers
Circle 67 on Inquiry Card

ANOTHER EXCLUSIVE: Only Weston
Series 1900 Instruments’ can be
mounted in three ways conven-

tional, flush, and recess with provi-
sion for internal illumination.

Panel & Switchboard Meters
Systems Design & Development
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Allen-Bradley

hot molded resistors

help achieve...

OPTIMUM PERFORMANCE
CONTINUING RELIABILITY

for Tektronix Oscilloscopes

In designing oscilloscopes to meet the exceptionally
high standards for laboratory work, Tektronix de-
mands equally high performance from the compo-
nents they use. Here, Allen-Bradley fixed and variable
resistors are a natural choice.

The exclusive hot molding process —developed by
Allen-Bradley —gives A-B fixed resistors such con-
sistently uniform characteristics that their perform-
ance can be accurately predicted over long periods of
time under various operating conditions . . . and
catastrophic failures are unheard of!

Allen-Bradley’s famous Type J variable resistors
feature a solid resistance element —also made by A-B
exclusive hot molding process—that assures smooth
control at all times. There are never any abrupt
changes in resistance during adjustment as in wire-
wound units. Also, the “noise” factor is extremely low
initially, and it decreases with use.

You, too, can obtain optimum resistor performance
and reliability by insisting on Allen-Bradley. For full
details on the complete line of A-B quality compo-
nents, please write for Publication 6024, today.

This shows the use of A-B fixed and
variable resistors in the Tektronix
Type 545A high-speed DC to 30 mc
laboratory oscilloscope.

P

Allen-Bradley Co., 222 West Greenfield Avenue, Milwaukee 4, Wisconsin « |n Canada: Allen-Bradley Canada Ltd., Galt, Ontario

ALLEN-BRADLEY /

7-62-€




APPLICATION

TELEVISION, RADIO
Deflection Yokes

A-B FERRITE

Flyback Transformers

Convergence Cores

R.F. Tuning Coil

(tixed or

permeability tuned)
TELEPHONE SYSTEMS

Interstage and

Matchlng Transformers

F. FLUORESCENT
HTS

Ww-03

Ll
Loading Reactors

Transformers
ELECTRIC ORGANS AND
HI-FI STEREO
_ Oscillator Inductors
Output Transformers
AUTOMATIC MACHINE
TOOLS
Magnetic Amplifiers

Logic elements for
high-power levels

Matching Transformers W-04

MOBILE POWER SUPPLIES
Static Inverters

RADAR, MISSILES
Pulse Transformers

R-03
- - w04
R-02 (for

short pulses)

PERMANENT MAGNETS
Segments for D.C. Motors
and Generators.

Holding Magnets, Bias
Magnets, Clutch Drives

M-05C

M-01
M-01C

ALLEN-BRADLEY

PREFERRED CHARACTERISTICS

High permeability
High resistivity

Low losses, high Bmax, high
permeablllty high Curie temp

Low residual with |arge gap

Low losses. Temperature stable
permeabihty, minimum hysteresis
1or permeabllny tumng

High permeability, low losses

High flux density

ngh permeabnlnty, low losses,
high Bmax

High permeabllny
temperature stable,
linear B vs H
High permea y, high Bmax,
low losses

Rectangular hysteresis loop,
high Bmax

Rectangular hysteresis loop,
hlgh Bmax

High germeablllty, low losses.
hngh max

Rectangular hysteresis loop,
hlgh Bmax

High pulse permeability,
mgh Bmax, low losses

Good mechanical strength,
high energy factor,
high coercive force

Ferrites

SMALLER SIZE
LIGHTER WEIGHT
LOWER COST

BETTER PERFORMANCE

® From the broad line of Allen-
Bradley quality ferrites, more and more
designers are finding they can obtain
the exact characteristics to meet their
specific needs. Allen-Bradley’s precise
quality control methods insure contin-
uously uniform electrical and mechani-
cal properties—and A-B has the
facilities for supplying ferrites in quan-
tity. Listed to the left are a number of
areas in which A-B ferrites have helped
the manufacturer to reduce the prod-
uct size, weight, or cost, and fre-
quently the performance has been
improved. If you have problems along
this line, please let our engineers work
with you in solving them.

0 E‘_ﬂﬁ“@

Quality
Electronic Components

Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wisconsin « In Canada: Allen-Bradley Canada Ltd., Galt, Ontario




Loudspeaker Makers
Plan R&D Foundation

Loudspeaker and speaker parts
section of EIA approved creation
of an R&D foundation at the sec-
tion’s recent semi-annual meeting.

Projects include: a public in-
formation program to promote
sales of American-made loud-
speakers, an industry R&D center,
improved industry-wide credit
policies, increased standardization
of loudspeakers and parts, and a
new marketing data program.

Center will conduct confidential
studies for individual firms. It
will also evaluate new ideas and
distribute them to the industry.
Library will include U. S. and
foreign patents and all available
technical information.

Financing of the center was
started with pledges from Hawley
Products and Arnold Engineering.

New Radios Boost
Police Car Mileage

Transistorized two-way radio
equipment has lengthened the life
of a police car in Punta Gorda, Fla.,
by more than 10,000 miles a year.

City Manager C. Clifford Ryan
found Punta Gorda now gets 52,000
miles of initial use without major
repairs from a police car equipped
with a G. E. transistorized mobile
radio.

He points to substantial improve-
ments in the vehicles themselves,
but attributes the major share of
the difference to the low battery
drain of the new radio. It is no
longer necessary for the car’s en-
gine to be running up the battery
for good radio reception, he says.

SATELLITE AMPLIFIER

Maureen O'Donnell of RCA's Electron Tube
Div., examines a traveling-wave tube that
will amplify signals for NASA's relay com-
munications satellite. The 150-lb satellite
will be used to investigate global TV.

ELECTRONIC INDUSTRIES °* August 1962
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MEET 4000 NEEDS FOR
“SPECIAL" PULSE  TRANSFORMERS
WITH STANDARD PIC UNITS

you can do it by taking these two steps:

1. Check the PIC Selection Guide for Pulse Transformers. It
catalogs 68 case style options and 106 electrical types.
Then, if this doesn’t answer your special requirements . . .

2. Ask PIC to run your pulse transformer specifications through
its file of over 4000 production drawings. This file has been
increasing at the rate of two new transformer designs per day
for more than 14 years. In 8 out of 10 cases a transformer
duplicating the spec's you submit can be produced directly
from existing production drawings.

Send today for your copy of PIC's Selection Guide
for Pulse Transformers. For complete information,
write us on your company letterhead.

)
| POLYPHASE INSTRUMENT COMPANY
Bridgeport, Penna.

|
o

LLL “400¥  TRANSFORMERS o FILTERS « MAGNETIC AMPLIFIERS ¢ BELAY LINES
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Sylvania helps you put a
handle on laser phenomena

Investigating the laser principle and its application in com-
munications, ranging, surveillance? The exciting study of
this new area of electronics can be more rewarding if you
consider the role these Sylvania products can play.

They provide new facility and handling ease not only in
generating stable, reproduceable modes, but in detecting
and measuring laser phenomena as well.

Sylvania can be of further help, too, if your program re-
quires modifications of these products or if you'd like to
talk over a special problem. Perhaps Sylvania's broad ex-
perience, which includes gas discharge, solid state physics,
microwaves, luminescence and material synthesis, can
bring a quick solution. Write Microwave Device Division,
Sylvania Electric Prods. Inc., 1100 Main St., Buffalo 9, N.Y.

Gas Tube—Quartz tube %", 3'
long, filled with carefully con-
trolled HeNe mixture.

Mirror—Planar, flat to 1/20
wavelength, 2" diameter.

Mirror—Spherical, 2" diameter,
1 meter radius, surface accu-
rate to 1/20 wavelength.

Mirror Mounts—Adjustable two

degrees. 0.2 second displace-

ment for 0.001” motion of mi- .
crometer screw.

&l

Base — Masonite, Benelex 70.
5 x 1'x 1%".
Photographs of simple standing wave modes set up on the GL-6211.
Patterns are stable and reproduceable.




SY LN/ \TIA

SUBSIDIARY OF

GENERAL TELEPHONE &’H[G'TI?U/V/L’S

First Practical Device for Laser Detection

The Sylvania SYD-4302 Microwave Phototube fills the
important need for receiving light-transmitted microwave
modulation in the 1.5Gc to 4.5Gc bandwidth.

Broadband Optical Receiver Use

Capable of response to amplitude modulated light sig-
nals, either coherent or incoherent, with a corresponding
reproduction of modulation at the output. SYD-4302
makes practicable measurement of natural modulation,
multimoding, frequency pulling and spectral width of
coherent light.

Optical Superheterodyne Receiver Use

When used with a laser local oscitlator, SYD-4302 can
serve as the mixer and microwave |F sections of the re-
ceiver to detect and demodulate coherent light signals.

This totally new concept in laser reception can deliver
sufficient RF power output to drive a low level (10-50mW)
TWT such as Sylvania TW-4261. It uses an extremely
durable photosensitive-thermionic cathode material and
a broadband slow wave helix. Cathode responds to light
in the red region of the spectrum and yields up to 0.5mA
of photocurrent. It can operate on photocurrent alone or
with a low filament voltage for increased output. In addi-
tion to this remarkable development for S-band frequen-
cies, Sylvania is currently working on L, C and X-band
microwave phototubes.

SYD-4302 Typical Operation

Conditions Characteristics
Hetix voltage (approx.) 445 Vdc Cathode current 400 nA*
Grid #1 voltage 0 vde
Grid #2 voltage 445 Vde *Measured with approx. 3V on heat-
Heater voltage 3 Vac er and no light energy from laser

FOR INFORMATION CIRCLE READER SERVICE NUMBER 12

New Sylvania Gas Laser

Here is new experimental flexibility for researchers and
engineers. A product of Sylvania’s accrued knowledge in
the field of lasers, the GL-6211 Gas Laser combines out-
standing features with unique flexibility.

The GL-6211 provides a continuous output in the milli-
watt range at 11,530 Angstroms. Because it employs
external optics, the GL-6211 can be adjusted readily to
produce simple reproduceable mode operation. Experi-
ments can be made with optical configuration and cavity
geometry. Access to the resonant cavity outside the laser
tube makes possible easy study of this interesting region
of the laser. Optics can be changed without disturbing
the laser tube or its fill; confocal, concentric or plane
optics can be employed.

This new handling ease can add considerably to research
productivity; gaining knowledge and understanding of
laser phenomena can be accelerated. At the same time,
the GL-6211 offers practical advantages. Its inherent
flexibility will not easily be outgrown.

Stability of the GL-6211 is enhanced by its sealed quartz
tube, extremely clean gas fill, Brewster angle windows,
and good heat dissipation, which virtually eliminates
thermal expansion.

FOR INFORMATION CIRCLE READER SERVICE NUMBER 13

See us at WESCON Booths 3301-3306 (Annex-Tent)




VICTOREEN Deposited Carbon
Precision HIGH-VOLTAGE

Resistors

4

/

s
4 [ HIGH VOLTAGE

Up to 10 Kv

HIGH WATTAGE
Up to 10 W

STABILITY

Element sealed in
inert gas atmosphere

PRECISION

1, 2,5, 10%
Resistance range 100 ohms
to 200 megohms

Full technical data available on temperature coefficient,
voltage coefficient, power derating, load life, etc.

VICTOREEN

v WORLD'S FIRST NUCLEAR COMPANY

THE VICTOREEN INSTRUMENT COMPANY
5806 Hough Avenue

EXPORT: 3 WEST 61st STREET ¢ NEW YORK 23, NEW YORK
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Cleveland 3, Ohio

Video System
To Guide Fair Visitors

Visitors to the New York 1964-65
World’s Fair will be able to receive
instant directional information in
any language through a unique
combination of TV and telephone.
Video Information Service Co., Ine.,
of Hempstead, N. Y., will supply
the unique system.

In a closed-circuit arrangement
150 videoguides will be placed at
principal points throughout the
646-acre exposition grounds. Each
Videoguide will consist of a 19-in.
TV screen equipped with telephone
handset, loudspeaker for bystand-
ers and six language selector but-
tons.

The visitor desiring location in-
formation simply picks up the
phone, presses a button, and an
attractive voung lady appears on
the screen, seated before a lurge
map of the Fair. She routes the
visitor *o the desired location. Only
queries regarding I air locations
will be answered.

Atlantic Research Will
Test Solid Fuel Concept

The Atlantic Research Corpora-
tion’s new gel-solid booster fuel
concept will be tested under an Air
Force contract at the firm’s soon-
to-be-constructed rocket facility on
the Atlantic coast of North Caro-
lina. The firm recently ucquired the
site for the facility, to be located
near Corolla, about 40 miles north
of Nug’s Head.

In addition to its work in devel-
oping and testing large gel-solid
space boosters, the firm anticipates
the facility will be used for testing
even more advanced rockets and
military vehicles.

NASA COMPUTERS

NASA’s Dr. Helmut Hoelzer (1) and Charles
Bradshaw (r) show G.E. Vice Pres. Harold
Strickland print-out from one of four new G-E
225 computers installed at NASA’s George C.
Marshall Space Flight Center, Huntsville, Ala.
Computers will perform data analysis on de-
sign of the Saturn booster vehicle.

ELECTRONIC INDUSTRIES * August 1962
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Designed to the requirements of industry

A variety of precision pliers built
to stand up under the continuous use

of production workers.

Little
DIAMOND

Electronic Pliers

Ask your favorite electronic \}

distributor for Diamalloy Pliers.

and florseshoe ¢,

DULUTH, MINNESOTA . TORONTO. ONTARIO




You’ll save time, trouble... J—
by turning FIRST to BUSS _
for fuses of unquestioned high quality

By relying on BUSS as your source for fuses, you
can quickly and easily find the type and size fuse you
need. The complete BUSS line of fuses includes: dual-
element “‘slow-blowing”’, single-element ‘‘quick-acting™
and signal or visual indicating types. .. in sizes from
1,500 amp. up —plus a companion line of fuse clips,
blocks and holders.

BUSS fuses are made to protect—
not to blow needlessly

When you specify BUSS fuses-- users of your equip-
ment receive maximum protection against damage due
to electrical faults. And just as important, users are
safeguarded against irritating, useless shutdowns caused
by faulty fuses blowing needlessly.

BUSS: The complete line of fuses and
fuse mountings of unquestioned high quality.

. OGARE

60 Circle 11 on Inquiry Card

A component part that operates as intended helps
to maintain the reputation of your equipment for quality
and service. That's why it pays to rely on dependable
BUSS fuses.

If you should have a special problem in elec-
trical protection . .. the world’s largest fuse research
laboratory and its staff of engineers are at your service
backed by over half a century of experience. Whenever
possible, the fuse selected will be available in local whole-
salers’ stocks, so that your device can be easily serviced.

For more information on BUSS and FUSETRON
Small Dimension Fuses and Fuscholders. .. Write for
bulletin SFB.

BUSSMANM MFG. DIVISION
McGraw-Edison Co.
St. Louis 7, Mo.

362
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[ ] [ ] ] 1 ] |
TARZIAN —
sl Regulator Diodes-useful devices in electronic circuits
% e R R

R1

V1 @ o000 1 PROTECTION OF DC
R2 | NTS

PPN S & METER MOVEME
Rs ‘ 80K © Ri, Ry, and Ra-Meter Multipliers.

+Vse —AAW- RV .25T8.2 (APP“) RV;-Sarkes Tarzian Type .25T8.2 Regulator,
’ V =100 Microampere Meter Movement.
ce——————~—~
v Ri1
PROTECTION OF AC S .
METER MOVEMENTS R | 1000 ¢ PER VOLT r
A B S __(:)—_1
R, Rz, and R3-Meter Multipliers. R3 RV) .25T76.2 25KQ
RVi-Sarkes Tarzian Type .25T76.2 Regulators. Vi &—ww—— R ' (APP.)
V=1 Milliampere Meter Movement. Vi 25T76.2
te—— P

[ cB ]
pV4
INPUT — SRl |
5
L 6 o— T N | B
cB T |

CIRCUIT |

BREAKER

con |
L

Rv; O
BIA

I D
L

OVERVOLTAGE PROTECTION
FOR SENSITIVE LOADS

RV;-Selected to Avalanche at Critical Voltage
and Cause Circuit Breaker to Open,

/ 1
Q1 _RVi | “
Il Not too long ago, the regulator diode (Zener) @ ! |
was considered a “luxurious” component, to be ' ( SR1
used only in the most sophisticated circuit. Prog- ,] RV> Ro
ress in processing techniques and predictable volt- ] —
age yields has made almost any application | '
economically practical. The small size, inherent L ‘ RV2 C?B l 8
ruggedness, and physical simplicity of these de- | ' RVs A
vices—and their clipping, limiting, and protect- [ i ] B D
ing functions—can now be put to work widely. T ) 3:| T I
The four applications shown here, while typical, B {i '
can only suggest the usefulness of the silicon volt- [ R \ ’
age regulator. We hope they will also suggest HMIM ! PROTECTION AND
some us.eful answefs to your problems, or new | _jll REGULATION OF
ways to improve reliability and p.erformance. Qur -y I STATIC DC TO DC
new catalog, 61-VR-11, contains data on five |
Tarzian series of silicon voltage regulators, plus e CONVERTERS
design and test information. We will include INPUT
prices. (You may be pleasantly surprised!) RV;-Transistor Protectors.
Prompt engineering service is also available. RVz-Transient Voltage Suppressors.
. RV;-Voltage Regulator-Transient Suppressors.
SARKES TARZIAN, Inc.
World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems o Broadcast
Equipment  Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devices
SEMICONDUCTOR DIVISION ¢ BLOOMINGTON, INDIANA
V! |0 Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, Inc., New York
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From Raytheon/ Rheem:

IN3730/RD750 subminiature power diodes feature high
conductance—1 Amp @1 volt—at nanosecond switching speeds

High-speed, high-current core driving This
Raytheon/Rheem .107”-diameter silicon diode com-
bines high power dissipation plus ultra-high conduct-
ance — typically 1 Amp @ | volt. Result: cooler
junctions and more reliable operation. Switching
speed is 15 nanoseconds max. at 10 mA (Ve = —6V,,
Ri. =75 ohms); power dissipation rating is 750 mW
— three times that of conventional diodes. The high
current capabilitics of the 1N3730 provide substan-
tial operating stability for greater reliability.

Miniaturized power supplies The 1N3730/
RD750 marks a big step forward for low frequency
power supply design. Extremely fast turn-on time —
Vi (peak) is typically 1.0 volt at Ir =750 mA —

RAYTHEON/RHEEM 1N3730/RD750

\

i
I
ACTUAL SIZE

KEY PARAMETERS

e Switching Speed 15 nanosecond max.
o Forward Conductance..l Amp @ 1 volt typical

o Power Dissipation 750 mW max. @ 25°C.

prevents impulse distortion and undesirable voltage
feedback. Superior turn-off results from a low stored
charge (typically less than 20 picocoulombs per mA).
Computer switching This subminiature diode is
ideal for a large number of computer applications
because of its wide switching current range — 1.0 mA
to 5 Amps. Actual specification at several current
levels is your assurance of ultra-fast reverse recovery
over a wide range. Direct correlation to stored charge
is also provided.

For complete details. please call or write the
Raythcon Field Office nearest you, or write Raytheon
Semiconductor Division, 900 Chelmsford Strect,
Lowell, Massachusetts.

FAST TURN-ON TIME

FIVE AMPERE PULSE SCOPE TEST — COMPARING
TURN-ON TIME OF 1N3730/RD750 WITH STANDARD

COMPUTER DIODE

7.5

«SEC. 5 AMPER
REP. RATE 5 KC

NDARD HIGH CONDUCTANCE
/ COMPUTER TYPE

—

]

L-RAYTHEON/RHEEM 1N3730/RD750

1.0 1.5
TIME — usec




How do you prefer your Microdial®: Digital or Concentric Scale?

The Borg Microdial line (broadest
in the industry) offers both types—
two digital series, and three concentric
scale series. Whichever type you like
for potentiometer control, remember:

1. Each Borg Microdial features
large numerals that are well contrasted
to their backgrounds for squint-free
readability. 2. Each can be equipped
with positive braking to prevent acci-
dental setting changes. 3, Indexing

Circle 9 on inquiry Card

accuracy is one part in a thousand,
suitable to a potentiometer of .1% lin-
earity, thus enabling you to get all the
precision you pay for in a precision
potentiometer. 4. Rugged design with-
stands rough handling and “panic” re-
sponses or setting changes. 5. Custom-
ization of counting wheels and gearing
can give you practically any readout
configuration you might require.

Most Microdial models come in a

variety of color combinations that con-
tribute to appearance and permit cod-
ing for fast identification in panel
groupings.

The Borg Microdial line is competi-
tive too, as you can verify by contact-
ing your nearby Borg technical repre-
sentative or omnipresent Amphenol-
Borg Industrial Distributor. Or, you
can address specific inquiries to R. K.
Johnson, Sales Manager:

M. 50rG EQUIPMENT DIVISION

BORG Amphenol-Borg Electronics Corporation,
Janesville, Wisconsin.




TOTAL
COVERAGE

in quality

PES

Easy, fast, accurate measurements

DC to 1000 MC

OSCILLOSCOPE

Description

Features

High-speed sampling-type scope, dc to 1,000 MC, conven-
tional convenience over entire range (3 db point beyond
800 MC). Dual trace presentation with & 187B plug-in. d»
186A Switching Time Tester available.

@ 185B

High sensitivity, wide dynamic range, high impedance
signal probes. Versatile signaling up to 1,000 MC. Rise
time less than 0.5 nanosecond. X-Y recorder output; time,
amplitude calibrators. Rack mount available.

Dual trace 50 MC universal scope. Horizontal and vertical
plug-ins for dual trace to 40 MC; high gain, single chan-
nel viewing, sweep delay, display scanning for X-Y output,
time markers. Modular packaging for bench or rack mount.

® 175A

12 Kv post-accelerator CRT with 6 x 10 cm display with
internal graticule, no front panel astigmatism control;
beam finder; simplified circuitry, no distributed ampli-
fiers.

Militarized scopes, & 160B, dc to 15 MC; d» 170A, dc to
30 MC. Plug-ins: dual trace, fast rise, high gain vertical
amplifiers; marker generator, display scanner, sweep de-
lay generator horizontal plug-ins.

1608, 170A

Designed to withstand shock, vibration, humidity, tem-
perature variations; beam finder; meet environmental
requirements of MIL-E-16400. Rack mount available.

General purpose 450 KC scope. Human engineered front

dp 120B panel, simplified circuitry; no-parallax no-glare CRT; | Beam finder, automatic triggering, amplifier calibrator.
modular packaging for bench or rack mount.
® 122A, AR Dual trace 200 KC scopes. Twin vertical amplifiers for Alternate, chopped presentation; differential input; auto-
} either dual or single trace viewing. Bench or rack models. matic sync; x 5 sweep expansion.
& 1308, BR General purpose 300 KC scopes. 1 mv sensitivity. Sim- Minimum controls, easy operation, balanced inputs, high
’ ilar vertical, horizontal amplifiers. Bench or rack models. sensitivity.
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130B 1208

175A

There’s a dependable, accurate
Hewlett-Packard oscilloscope for
your every measuring task from
dc to 1,000 MC. In addition to
conservative design and rugged
construction, 4 scopes offer such
error-free operating features as
human engineered front panels,
beam finder and automatic preset
triggering. & scopes are easy to
use and easy to maintain.

1858 170A

% CRTs eliminate scope
parallax error!

Hewlett-Packard developed cath-
ode ray tubes, standard on &
175A, 185B, and 120B Oscillo-
scopes and optional ior other &
scopes, use an interal graticule
to eliminate parallax error! The
graticule is inside the CRT so that
trace and graticule are in exactly
the same plane. These CRTs also

122A
1608

have the exclusive # no-glare, no-
reflection faces. Select the scope
for your job and call or write to-
day for complete information.

HEWLETT
PACKARD
COMPANY

1501 Page Mill Road, Palo Alto, California,
Area Code 415, DA 6-7000
Sales and service representatives in all principal areas;
Europe, Hewlett- Packard S.A., 54-54bis Route des
Acacias, Geneva; Canada, Hewlett-Packard (Canada)
Ltd., 8270 Mayrand Street, Montrea! 7900

Data subject to change without notice. Prices f.0.b. factory. *Prices do not incude plug-ins.

Vertical Sensitivity

Horizontal Sweep

Price, basic oscilloscope

10 to 200 mv/cm, vernier to 4 mv/cm, with dual

0.1 nsec/cm calibrated (0.04 nsec with vernier) to

trace amplifier. 10 #sec/cm. $2,300.00*
5 mv/cm with high gain amplifier plug-in; 0.05 0.1 . '

X St .1 usec/cm to 5 sec/cm, vernier to 12.5 sec/cm. x 10
v/cm to 20 v/cm (5C v/cm with vernier) with magnifie/r increases max. sweep speed to 10 Lsec/cm. $1,325.00*

dual trace amplifier.

5 mv/cm with high gain amplifier. 0.02 v/cm
to 50 v/cm with dual trace amplifier; 0.05

v/cm to 50 v/cm witn fast rise preamplifier.

0.02 usec/cm with expander to 15 sec/cm with vernier.

@& 1608, $1,850.00*
dp 170A, $2,150.00*

10 mv/cm to 100 v/cm

1 usec/cm to 200 msec/cm, vernier to 0.5 secfcm.

$475.00

10 mv/cm to 100 v/cm

1 #sec/cm witn expander to 0.5 sec/cm with vernier.

$675.00, cabinet (% 122A) or
rack mount (@& 122AR)

1 mv/cm to 125 v/cm

vernier.

0.2 wsec/cm with expander to 12.5 sec/cm with

$650.00, cabinet (dp 1303) or
rack mount (& 1308R)

ELECTRONIC INDUSTRIES °
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SAC Orders B-47
Communication Systems

Award of a $2,009,500 Air Force
contract to provide communication
systems for B-47 aircraft as part
| of the Strategic Air Command’s
Airborne Command Post Program,
has been announced by Electronic
Communications, Inc., St. Peters-
burg, Fla. :

SAC maintains an Airborne Com-
mand Post aloft around the clock,
| providing assurance of a command

and control communication system

which would survive any nuclear
\ attack upon the U. S. The B-47’s

will serve as radio relay aircraft
operating in conjunction with SAC
KC-135 airborne command planes.
When the program is fully opera-
tional the communications range of
the airborne command post plane
will be extended by the B-47 relay
aircraft,

| Firm Betters Objective

The Minuteman reliability objec-
tive of a failure rate of .0019 per
[ 1,000 hours for solid tantalum ca-

ROTRON Sorague Blectric Cor o
MODEL D

This achievement results from
more than two years of effort on the
part of the firm to improve the re-

l liability of solid tantalum capaci-
B L 0 w E R s | tors. Sprague is working under a
$1.26 million contract with Auto-
netics Div. of North American Avi-

ation.
Sprague has reportedly achieved
For cooling those tightly packed elec- a figure of .0004 or 1 failure in
tronic components use Rotron Model D 5,500 units on test for 1,000 hrs.
Blowers—specifically agesigned to work .
against high airflow impedance. Offered
in a viide ralr\ldge of tsizeiis, styllefj ang NOVY Releases
motor es. Motors totally sealed an \ H
have dggble shielded pr{acision ball . Componenf Failure Sfudy
bearings. Better methods for reporting
® CAPACITY—10-720 CFM. . early component failures are rec-
Simplex or Duplex models in wheel :
sizes from 114" to 7”. ommended in a study recently made
50-60 cps, 400 cps, 1 or 3 phase. s for the Navy’s Bureau of Weapons
Altivar motors for automatic air Al and now available through the Office
density compensation. I S 3 of Technical Services, U. S. Depart-

Choice of rotation, outlet blast direc- < :
tion, inlet or outlet adaptors, mount- & , ment of Commerce, Washington 25,

ings, and insulation Class A, F or H. | D.C. Ask for PB 181 040.

Inverted types in wheel sizes from ] ‘ Entitled, “Study of Initial Fail-
4" to 7", . L ures of Precision Instrument Com-
o Completely maintenance-free. A ponents,” the 167-page report sug-
INSTALL THEM, FORGET THEM. gests a standard form for outlining

the “when, where and how” of early

component failures. Price is $3.
[ The study states, “Failure infor-
mation presently generated is so in-
consistent and misleading as to be
practically worthless as an impetus
for corrective action.” The investi-
gators, Paratron Corp., recommend
standardization of all terms and
forms used in reporting component
failures.

Visit Rotron WESCON Booths 2035-2036
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revolutionary new 14/
iL]1114 resistance MICROWELDER

WELDS »%-MIL WIRE ON 3-MIL CENTERS

= Metal-to-glass tonds m Metal-to-ceramic bonds
= Metal-to-semiconductor substraies a Bonds to angstrom-thick

thin-films = Portable —110-115 V, ac, 60-cycle operation WELDED

WINDOW-FRAME

Provides reliable bonds...from printed circuitry MICROELECTRONICS

to molecular electronic functional blocks.

For further information write Aerojet-General®Corporat/on
Astrionics Division, Dept. 505, Azusa, California

See the
MICROWELDER AEHOJ ET
at Wescon Booth

No. 3817, 3818 GENERAL

ASTRIONICS DIVISION / azusa. catiFornia

ELECTRONIC INDUSTRIES °* August 1962 Circle 38 on Inquiry Card 67



immediate stock porrett Wil
Build 'Moon Lab'
J °7° The largest “Moon Lab” of its
avallablllty kind in the world will be built by
the Garrett Corp.
An initial allocation of $3 million
rom has been made for the 87,000 sq. ft.
research facility, including a labora-
tory capable of simulating a trip to
| the moon. Also included is a pro-
gram to up-grade machining, weld-
. ing and processing capabilities in
ll SILICON VARACTOR dIOdes the company’s Lgs Ange]es and

Phoenix plants.
The new space research facility,
scheduled for completion in early
1963, will be built on a 70-acre site
in Torrance, Calif., near another
- | Garrett electrical and electronic

2. HIGH POWER VIDEO diodes plant,

This Moon Lab will include equip-
ment necessary to simulate the en-
| vironment expected during a trip
l to the moon—17 space chambers, 2
vibration rooms, 2 hot and cold
l chambers, humidity and fungus
| chambers, 2 clean rooms, a data
| acquisition center and test benches.

3. HIGH SENSITIVITY VIDEO diodes

| Data System

A complete line with the best combination of
* SIL|CON critical parameters available in the industry. | Te de Taxes
EPITAXIAL e Cut-off frequencies to 200 G¢ | A “Jack of many trades” data
VARACTOR e Voltage breakdowns to 160 volts pl'ocesimg sytstem~ 13 being cztille(;
e Junction capacities from 0.1 to over 20 pf | upopd 1? mils. er;r}m . pa)'lrr{en 939
DIODES e Power dissipations as high as 4 Watts varied lax obllgatlions Involving

separate tax levies faced by a man-
ufacturer throughout a 50-state

#*NEW HIGH POWER VIDEO DIODES marketing area.

A startling break-through in the state-of-the-art. For the first time, the Agsili::]scel(légbpr::;gegﬁ oéé):kgg;

problem of crystal burnout can be eliminated almost completely with- . A
out the use of power limiters or other crystal protective devices be- electronic data processing system
tween the crystal detector and its antenna. Permits considerable saving being installed at Calorlp s Topton,
in size, weight, and cost. Pa., plant on lease ‘“will be pro-

ramed to handle all our local tax
These AEL crystal diodes withstand up to 3 Watts of average power or g G

up to 300 Watts peak, yet yield high sensitivities. In a tuned mount, problems, and is -expected to reduce
tangential sensitivities vary from —60 dbm, for 2 mc video bandwidth, o0 tix accounting costs substan-
at 2 kmc to —50 dbm at 10 kmc. Withstand 500 g's of shock, and tem- tially.

peratures up to 150°C. Frequency range: 1-10 kmc.

#*HIGH SENSITIVITY VIDEO DIODES

TV SENTRY

Typical tangential sensitivity of AEL 10

These are premium diodes ¢ AL S
H™ o2 lode In broadband matche: etec-
Lc;r Syitgms r:q,lt’,'r,':g thj 2 tor Mounts, video bandwidth 2 me
most in sensitivity an Z 60 | .
reliability. As much as 10 2= | {
db greater sensitivity can g 56 !
be achieved by using 2 54
these diodes without the = 5
need for diode selection. & °
£ 50
K
1 \.

0.1 02 05 10 20 5.0 10.0 [ ¢ A0 e
Frequency, kmc ! s

This camera is part of a 4-camera closed
Send for Complete Catalog and Prices T S R O LR (e G TS
System “looks out” for log jams, ice floes,

and other hazards in the reservoir. Manu-

A _merican JEliectronic Laboralories, Inc. factured by the Dage Div. of Thompson Ramo
Wooldridge Inc., for the U. S. Army Corps
of Engineers, the entire surveillance and

. . . - security TV system operates round-the-clock
Engineers: Investigate the rewarding opportunities ot AEL in all weather conditions.

RICHARDSON ROAD, COLMAR, PENNSYLVANIA
Just north of Philadelphia
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SOLUTIONS TO YOUR COMPUTER DIODE PROBLEMS
ARE RIGHT AT OUR FINGERTIPS (call collect)!

Whatever your requirements, ta'k to us first. Check these parameter spectrums for an indication of.the
breadth of our diode capabilities, and for representative parameters in each diode group.

REVERSE RECOVERY TIME (NANOSECONDS)®

95 __06 o7 08 09 1 2 3 L] 3 100 For compiete details, call your

Silicon Bonded | HD5001,03.04/ [ nearest Hughes representa-
[“siticon Planar | T +——+ 1 , | 4 tive; or write or
ilicon Planar 1 p | 3
Passivated | JN3064.67 1N914.16 | call collect:
) \ Hughes Semi-
conductor Divi-
Germanium 0.71,72 [ - sion, Marketin
Point Contact _ | HPS1670,71,7 HD1062,63,64 ) [} g

— 1 T 1 +—1 + + 4 4 - Department,
Germanium | | 1 1 I
Goid Bonded | ! HD1871 1 HD1811 HD1705,06,07 Newport

Silicon Alloy | nou_lz,la,uf 1N643 |

*Sampling Scope—10mA; 6V Recovery to ImA. Beach, Cali-
PEAK INVERSE VOLTAGE (VOLTS) tornia. Phone:

30 40 50 Liberty 8-0671,
Silicon Bonded | HD5004 HD5001,03 Ext. 323.
| o |

Silicon Planar N3067.68 IN914,16,1N3064
Passivated 4 ! f“ ! '4" . Creating & new wosid with Ejectsonics

Silicon Alloy HD4113

Germanium HPS1670,71,72 > W HD1062 H

Point Contact [ HD1064 HD1063 HD106: D1320A HDI1310
+ - . + 1

Germanium

i | U
Gold Bonded | HD1871 [HD1841 HOD1811 HO1707 HO1706 HD170% NUSHES AIRCRAFT COMPANY.

NOTE EIA numbers pend ng on ail house types listed above SEMICONDUCTOR DIVISION
DIODES - TRANSISTORS - RECTIFIERS - PACKAGED ASSEMBLIES - CRYSTAL FILTERS

ELECTRONIC INDUSTRIES °* August 1962 Circle 16 on Inquiry Card &9




HOW MANY READOUTS DO YOU SEE HERE?*

2 LIGHTED BULBS One each
for digit and polarity

3 LIGHTED BULBS
One for each word

2 LIGHTED BULBS
One for each word

1 LIGHTED BULB

1 LIGHTED BULB

3 LIGHTED BULBS One for
each digit and color

ACTUAL SIZE SERIES 10000 READOUT SCREEN

Readouts that do more

Easler, Assemblies
faster feature
to read continuous
viewing

screen

Features
rear-projection
principle

DISPLAY NUMBERS, WORDS, COLORS, AND SYMBOLS

Here is an extremely versatile readout employing all or any
one of these features... plus a clear distinct one inch character
with high even brightness and wide viewing angle. Only inex-
pensive lamps have to be replaced with I.E.E. readouts. |deal

for all applications where visual display is required. Available
in individual units or assemblies. Unit price is $18.00. Larger
and smaller models also available. For complete specifica-
tions contact our nearest representative or write to Dept. PE.

¢Just one IEE Readout containing 12 displays. How many of these possibilities fit your application?

INDUSTRIAL ELECTRONIC ENGINEERS, INC.

Representatives In Principal Cities

6528 Vineland Avenue, Noarth Hollywood, California
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— precision potentiometer, dial and knob, all in front of the panel.
— with new Mil Spec color accessories for increased versatility.

BOURINS
t
——

BOURNS INC TRIMPOT® DIVISION

1200 COLUMBIA AVE . RIVERSIDE CALIF
684.17C0O. TWX RZ9222, CABLE BOURNSINC




BOURNS KNOBPOT— NOTHING BEHIND THE PANEL
BUT THE SOLDER HOOKS AND THE BUSHING!

With the new Bourns K.nobgo:, nothing 1s behinc the panel but the
solder hooks and the bushing. Everything elsg is out in front, inte-
gratad int> a single, compact unit. (Just 34" 'n diameter by 1” long,
the 2asy-to-mount 10 turn Model 3600 Knobrot is shorter by 4"

than comparable potentiometers alone—to say nothing of the
space It saves by inco-porating its own turns-Zounting dial.)

Settings are easy to make ard permanent. The clear-reading dizl
lets you adjust to 0.5% of tne unit's tota' resistance value, erd
the knob's. seif-locking feature keeps your adjustment steady even
under 10G vibration or 50G shock.

Resistances: 10009 to 100K std. (to 250K spl.;

Dial Accuracy (Including Linearity): 0.5%

Power rating: 1.5W @ 25 C

Max. operating temp.: +85 C

Mech. life 200,000 revolutions

Humidity: MIL-STD-202, Methad 103,
Condition B [steady state)

) |
ACTUAL SI1ZE 0

NOW YOU CAN MULTIPLY THE USEFULNESS OF KNOBPOT

TAKE YOUR CHOICE OF DIAL-FACE OR PLAIN-FACE STYLE

This 's the standard mode! Krobpot —com f you don’t need the read-out dial, hers's the same basic
plete with dial for visua' read-out of settings 10-turn precision potentiometer at a much reduced price

WITH ANY OF THESE ACCESSORIES OR ANY COMBINATION OF THEM

Accessories meet color requirements of MS-91528B and MIL-STD-242 (ships)
COLGRED SNAP-RINGS

®c oo

To color-code control panels or impart higher style to equipment design

COLORED MIL-SPEC SLIP-OVER KNOBS

K. -
N
-

For function, for style. Standard 1” MiL-spe ameter

STAINLESS STEEL SKIRTS LOCKING ]
pevice @ E
(BRAKE)
J : : ccid | - ,«»r 634 1700 TWX RZ9222 CABLE BOURNSINC
For a finishing touch of high-polish WRHTE FoR Fu |_|_ |NFORMAT|0N oN

glamour

KNOBPOT AND KNOBPOT ACCESSORIES

Plants: Riverside, California; Ames, lowa; Toronto, Canada. Manufacturer: Trimpot® potentiometers; ransducers for positicn. pressure, acceleration.

'World Radio Histo
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highest purity “Electronic-Grade” chemicals

Specify B&A chemicals today . . . use them today or
tomorrow! Baker and Adamson delivers “Electronic-
Grade” chemicals the same or next day—no matter
which major electronics center your plant is in. B&A’s
coast-to-coast facilities make this speedy service
possible.

“Electronic-Grade” chemicals are produced on the
West Coast at El Segundo, Calif.; in the Midwest at
Chicago; on the East Coast at Marcus Hook, Pa.
Twenty-four B&A stock points strategically located
across the country provide local service.

llied

BAKER & ADAMSON?®

“Electronic-Grade"”
Chemicals

hemical

Fast, dependable delivery is only a part of B&A’s
policy. Highest product purity is another! B&A holds
down impurities in its “Electronic-Grade” chemicals
to the lowest levels ever attained . . . and insures this
high purity through rigid chemical and instrument
analysis.

When specifying chemicals for semiconductor pro-
duction —wherever you are—get the finest, fastest
... B&A “Electronic-Grade” chemicals.

For our brochure containing complete product lists
and specifications—please write us on your letterhead.

See us at Booth 3752, WESCON, August 21-24,

Memorial Sports Arena, Los Angeles

GENERAL CHEMICAL DIVISION

40 Rector Street, New York 6, N. Y.

Please sond export inquiries to: Allled Chemical Internatlonal, 40 Rector Street, New York 6, N. Y.

ELECTRONIC INDUSTRIES °*
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SERIAL NO. NS

ONE FOR THE BIRD

Tested, proved, ready for work . . . Delco’s new 10 mc
Silicon Digital Modules are available in either building
biock or plug-in card. Both circuits are exactly the same
electrically. Either way, these modules meet or exceed
all MIL-E-5272D (ASG) environmental requirements.
In the blockhouse, the plug-in card package offers
extreme accuracy and reliability with a gate-switch speed
of 40 nanoseconds. The building block pack-
age and the card offer the same high speed
at temperatures of —55°C to +100°C. Ideally
suited to airborne guidance and control, the
building block package is environmentally

74 Circle 20 on Inquiry Card

ONE FOR THE BLOCKHOUSE

proved to: Shock, 1,000G’s in all planes; Vibration, 15G’s
at 10 to 2,000 cps.; Humidity, 95% at max. temp.;
Storage and Sterilization Temp., —65°C to +125°C; Ac-
celeration, 20G’s. Both building block and plug-in card
modules are designed for systems using from one
module to 100,000, and the module’s rated perform-
ance considers the problems of interconnection. Delco

D E LCO Radio can offer both 10 mc module packages

cff-the-shelf or can supply circuits to meet

RA D I O your specific needs. Write Delco Radio Military

Sales Department, Kokomo, Indiana.

Division of General Motors e Kokomo, Indiana

ELECTRONIC INDUSTRIES ° August 1962




Now! The AMPin-cert* DUO-TYNE* Leaf Connector . .. so adaptable it offers virtually unlimited appli-
cation possibilities. Individually housed contacts snap-mount into aluminum plates which can be
designed to most any size or configuration imaginable. Makes no difference whether you need 10,
20, 40, 100 . .. 1,000 or more positions in modular construction connectors. Any way you adapt it,
the AMPin-cert DUO-TYNE Leaf Connector will be right at home. To make doubly sure that it’s right
for you, the AMPin-cert DUO-TYNE Leaf Connector uses special A-MP* crimp-type, snap-in contacts.
These contacts, originally designed to meet the stringent application requirements in atomic sub-
marines, provide unmatched electrical qualities. The unique shape of the female contact creates
pressure-spring mating with the flat male tab (.031 x .082) . . . provides enlarged redundant areas
of contact . . . and insures greatly increased wiping action for maximum conductivity. And these are
but a few of the advantages. Check these additional AMPin-cert DUO-TYNE Leaf Connector features:

®Precision-engineered contacts applied by DUO-TYNE Leaf Connector can be at home in
A-MP* automatic crimping machines on A-MP* your design plans. Send for more information.
hand tools guarantee the most reliable con-
nections possible with the lowest applied costs
in the industry. ® Rugged, shock resistant nylon
housings provide high dielectric strength.

@®insulation supportcrimp eliminates small wire INCORPORATED

handling problems. ®Contacts are duplex- Harrisbur Pe | .
plated. Gold over nickel on a phosphor bronze .= g, nnsylvania

® . . d AMP products and engineering assistance are available through
base. ®@Contacts hand-inserted, easily remove subsidiary companies in  Australia e Canada e England
and reinserted. See how the AMPin-cert France e Holland e Italy e Japan e Mexico ¢ West Germany

up for adaption

7/'/ z

Visit us at the
WESCON SHOW
Booths 537-39, 625-26
Aug. 21-24

*Trademark of AMP INCORPORATED L&M—-
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just set it—
and forget it!

the voltage of this ultra-high
regulation power supply never varies
regardless of load or line fluctuations!

Now you can be assured of a constant voltage source over the entire
operating range of 0 to 500 v, 0 to 200 ma, dc. Even if the load is
varied — even if the line voltage fluctuates — you're still sure of load
regulation to less than 0.0019%, and line stabilization to less than
0.003%,!

With this unusually high regulation over the entire range, the
Model UHR-220 power supply lends itself to the most exacting appli-
cations, such as powering many high-gain stages in parallel. Ripple
is less than 0.1 millivolts. Both the dc and ac impedances are un-
usually low — dc less than 0.01 ohms; ac less than 0.1 ohm up to
100 kc. Drift in 10 hours — 300 ppm.

So when you need a power supply you must depend on for constant
voltage — a supply you can set and forget — investigate the UHR-
220. The ultra-high regulation, extremely low ripple, and stability vs.
line voltage free you to concentrate on the rest of your design work.

Krohn-Hite ultra-high regulation power supplies offer a total range
coverage of 0 to 1200 v, 0 to 1000 ma, dc. Other fine Krohn-Hite
instruments include Amplifiers, Filters and Oscillators. Write for
full information,

KROHN-HITE CORPORATION

Pioneering in Quality Electronic Instruments

Circle 22 on lnquiry Card

580 Massachusetts Avenue + Cambridge 39, Mass.

Vital Instruments
For Dyna-Soar Ordered

Cockpit instruments for the
Dyna-Soar Manned Space Glider
will be designed, developed and
produced by Kollsman Instrument
Corp., Elmhurst, N. Y. The instru-
ments which will display the Space
Glider’s angle of flight and rate of
climb, were ordered by The Boe-
ing Co., System Contractor for the
program.

Referred to as Vertical Scale In-
dicators because of their shape, the
instruments present information
by means of a pointer moving along
a straight scale, making the instru-
ment face easier for the space pilot
to read than the usual radial type.
Dyna-Soar is an Air Force pro-
gram to boost a manned glider into
orbit and bring it back to earth un-
der control of its own pilot. On its
return from space, the glider will
be flown through the atmosphere
like an airplane and will be capable
of piloted landings at conventional
airfields.

Florida Underwater
Research Station Opened

A deep water acoustic-video re-
search station is now functioning
under a Navy contract in the Flor-
ida Straits. Scientists from the
University of Miami’s Marine Sci-
ence Institute operate it.

The station consists of hydro-
phones installed on the ocean floor
and is to include an underwater TV
camera. It is cable-linked to the
Lerner Marine Laboratory, in the
Bahamas, which is connected with
the American Museum of Natural
History.

Ryan Equipment Ordered
By Australia and Japan

Office of the Australian Consu-
late General in New York City and
the Nissho Agency in Los Angeles
have placed orders totaling more
than $320,000 with Ryan Electron-
ics, San Diego, Calif.

The Australian order is for
AN/APN-122(V) radar naviga-
tion sets, to be installed in Aus-
tralia’s P2V-7 aireraft.

The Japanese order is for use by
the Japanese Maritime Self De-
fense Agency and is for AN/APN-
97A sets, test equipment and spe-
cial support equipment. The AN/-
APN-97TA is a self-contained sys-
tem employing pure CW Doppler
radar to automatically and contin-
uously detect and display ground
speed and drift angle.
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WHY BUY SIX SWEEPERS

| ==

ALFRED 605 saves time, plug-in heads save
money. Buy one Model 605 and only the plug-in
Generator Heads you need now. Extend fre-
quency range with additional Heads when your
requirements change. The 605 with six plug-ins
provides electronically swept or single fre-
quency coverage from 1 to 26.5 Gc. Sweep rate
adjustable from 100 cps to 0.01 cps permits
either oscilloscope or recorder display of broad-
band microwave component characteristics.

Your Model 605 is never obsolete; greater
coverage is possible with new Heads as they
become available. Special frequency require-
ments are covered with intermediate range
Heads (some are listed below).

Heads Easily Installed — Heads are pre-cali-
brated — no adjustment needed —and can be
changed in 3 minutes. Any Head can be used
with any Model 605.

Replaces Signal Generators— As single fre-
quency signal sources ALFRED Microwave
Oscillators are as stable as mechanically tuned
signal generators.

Field Proven Performance— Qver 2 years in
production and over 200 units in service.

SEE US AT WESCON — BOOTH 609

to cover

1t0 26.5 Ge?

Plug-in Generator Head slides simply and quickly into Alfred’s Model 605
General Frequency Oscillator.

SPECIFICATIONS

SWEEP WIDTH Continuously adjustable from 0 to any Fart of
the entire frequency range with direct calibrated dial.
SELECTOR Recurrent Sweep, Single Sweep, CW, and External.

CONTROL Single Sweep triggered by pane! button, external
positive going 20 v signal or internal line frequency signal.

TIME 100 to 0.01 second.

EXTERNAL SWEEP 200 v gives full sweep. DC to approx.
10 Kc response.

FREQUENCY MARKERS Two markers continuously adjustable
over entire frequency range.

INTERNAL AM Square wave. 800 to 1200 cps.
EXTERNAL AM 25 v for 1009% control. DC to 1 Mc response.
PRICE Model 605: $1,750 fob factory.

ALERED ELECTROMICS

3176 Porter Drive + Palo Alto, California < Phone: DAvenport 6-6496

GENERATOR HEADS A Generator Head consists of voltage tuned backward wave osci'lator and focusing magnet arranged for
FOR MODEL 605 convenient insertion into Model 605. When installed the Heads will perform to following specifications:
Generator Head Model Number! GA102 | GA103 | GA204 ! GA408 | GB6O12 | GB7013 | GB7013A | GB10015  GB12018 |GC15022 | GC18026
Frequency Range Gc | 1to2 | 14t025 | 2to4 : 4to8 | 65tc115 | 8to124 [8.2 to 124[10 t015.5|12.4t018| 15t0 22 |18 t0 26.5
Power Output—minimummw | 10 | 10 | 10 | 10 | 10 0 | 10 | 10 10 5 | 3
Residual FM percentpeak | 0003 | 0003 | 0.0025 0002 | 0002 | 00015 | 00015 | 0001 | 0001 | 0601 | 0001
Drift % of max. freq/hr. |+0.025 | +0.02 | £002 001} *001 | +0.01 +0.01 | =001 | +001 | =001 | %001
Price of Generator Heads | $1690 | $1790 $1690 | $1590 | $1590 | $1590 | $1650 $1940 | $1990 | $2650 | $2950
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SEE

“impossible” welds
in the making

by electron beam. .. excisie oenicas viewine system permits the operator to

sight down the center line of the electron beam column and see a
magnified view of the exact position of the beam on the work piece.

Welds that were once “‘impossible,” like those
shown, are now everyday occurrences—
wherever Hamilton-Zeiss high energy-density
electron beam welding machines are at work.
These Hamilton Standard machines provide
flexibility, repeatability, reliability. You can
solve fabrication problems involving re-
fractory materials, unequal thicknesses, deep

Weld on 0.1” tungsten shows no

penetrations, and hard-to-reach locations, contamination, minimal grain

g SR , growth. Reasons: welding time
with an ultrapi e?lse electro‘n bez‘im focused is extremely short, heat is local.
through an exclusive magnetic optical system. ized, impurities are vaporized,

no filler is used.
Hamilton-Zeiss electron beam machines
produce welds in a vacuum, thereby eliminat-
ing contamination. Additional advantages in-
clude close control of dimensions and penetra-
tion, and low thermal distortion. Supporting
metallurgical reports are available for your
inspection. For complete information about
Hamilton-Zeiss Electron Beam Welders,
write or wire: Sales Manager, Electron Beam
Machines, Hamilton Standard Division of
United Aireraft Corporation, Windsor Locks,
Connecticut.

z

i
T
&

X

Copper ribbon wires (0.002" x High energy density permits
0.01") welded to edge of n.ckel- deep weld through 1" stain-
plated ceramic substrate. Snows less steel with over 20:1 depth-
wide range of thicknesses and to-width ratio. We'd is as
materials which can be joined on strong as base material.

the same machine.

Ha m i Iton Sta nda rd DIVISION OF UNITED AIURCRAFT CORPORATION
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NEW FROM BENDIX

42 RECTIFIERS
3-6-12 AMP SERIES

New Bendix ™ silicon rectifiers offer lower current leak-
age for greater circuit stability—as low as 10 micro-
amps at 600 volts. They’re *‘Cynamically Tested’, an
exclusive Bendix quality control process that indi-
vidually tests each unit to assure uniform reliability.
The result: dependable, versatile units that offer a
wide range of voltage capabilities (50 to 600 volts
PRV). Designs conform to JECEC DO-4 outlines—with

welded case and glass-to-metal hermetic seal between case and

anode lead. lIdeally suited for applications including magnetic
amplifiers, DC blocking units, and power rectification. Write Bendix

Semiconductor Division for information.

MAXIMUM RATINGS

Peak Reverse Forward
Type Forward Reverse Current Drop at
Number Current Voltage at PRY 25°C
Adc Vdc @150°C @25°C Vdc
IN1124-1N1128( 3 @ 50°C| 200-600 - 10 gAdc| 1.1 @ 6 Adc
IN1199-1N1206( 12 @ 150°C| 50-600 | 10.0 mAdc — 1.25 @ 12 Adc
1IN1341-1N1348( 6 @ 150°C| 50-600 | 10.0 - 1.15 @ 6 Adc
IN1581-1N1587| 3 @ 150°C| 50-600| 0.5 - 1.5 @ 6 Adc
IN1612-1N1616| 5 @ 150°C{ 50-600| 1.0 - 1.5 @ 10 Adc
1N2491-1N2497| 6 @ 150°C| 50-600| 2.0 - 1.1 @« 6 Adc
B-443-B-449 12 @ 150°C| 50-600( 2.0 1.2
Bendix Semiconductor Division Jj./

cConrPORATION

Main Office: South St., Holmdel, N.).—Ph: SH 7-5400 » New England Office: 235 Bear Hill Rd., Waltham, Mass.
—Ph: 899-0770 « Syracuse Office: 1054 James St., Syracuse, N. Y.—Ph: 47¢-7531 « Detroit Office: 12950 W.
8 Mile Rd., Detroit 37, Mich.—Ph: J0 6-1420 « Midwest O*fice: 1915 N. Harlem Ave., Chicago, I1l.—Ph: 637-6929
« Los Angeles Office: 117 E. Providencia Ave, Burbank, Calif.—Ph: VI 9-3961 « San Francisco Office: 128
El Camino Real, San Carlos, Calif. —Ph: Ly 3-7845 « Canadian Affiliate: Computing Devices of Canada, P.0.
Box 508, Ottawa 4, Ont. « Export Office: Bendix International, 205 E. 42nd Street, New York 17, N. Y. Stocking
Distributor: Contact nearest sales office for name of local distributor.
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A HIGH
REIABILTY
“PROJET A

Here is MEASURED RELIABILITY!

Ten thousand El-Menco high reliability dipped mica

capacitors were put on life test at 85°C with 225% of

the rated DC voltage applied in accordance with an
RCA high reliability specification.

After 22,000,000 actual test unit-hours no**failures of any type occurred

_The accumulated 22 x 10° test unit-hours without any failures can be used to calculate many different failure rates
depending upon the confidence level desired. However, we shall explore the meaning of the results at a90% confidence level.

Assuming no acceleration factor for either temperature or voltage, we have verified a failure rate of approximately
.01%_ per 1000 hours. (Actually, there is a temperature effect and it has been found that, with the DC voltage stress
remaining constant, the life decreases approximately 50% for every 10°C rise in temperature. There is also a voltage
effect such that, with the temperature stress remaining constant, the life is inversely proportional to the 8th power of the
applied DC voltage.)

Assuming no temperature acceleration factor and assuming the voltage acceleration exponent is such as to yield
an acceleration factor as low as 100, we have nevertheless verified a failure rate of approximately .0001% per 1000 hours.

Assuming no temperature acceleration factor and assuming the voltage acceleration factor is on the order of 250
(test results are available to confirm this) we have accumulated sufficient unit-hours to verify a failure rate of less than
.00005% per 1000 hours!

Note that all the above failure rates are calculated at a 90% conidence level!

s The EI-Menco high reliability dipped mica capacitors are being supplied to the Radio Corporation of America
for a high reliability military ground electronics project.

*+x A failure was defined as follows:
1. A short or open circuited capacitor occurring during life test.
2. A part whose capacitance changed more than *=2% and whose capacitance did not fall within
the original tolerance of *5%.
3. A part whose final dissipation factor exceeded .002 .
4. A part whose final insulation resistance measured less than 100,000 megohms.

Write for a copy of our “Reliability Study of Silvered Mica Capacitors”.

we ELECTRO MOTIVE MFG. CO., nec.
WILLIMANTIC, CONNECTICUT
Dipped Mica « Molded Mica * Silvered Mica Films » Mica Trimmers & Padders

El—mencn Mylar-Paper Dipped « Paper Dipped * Mylar Dipped « Tubular Paper
ARCO ELECTRONICS, INC., Community Drive, West Coast Manufacturers Contaet:

ﬁ 7 Great Neck, L. |., New York COLLINS & HYDE CO., 535 Middlefield Road,
ﬂ Exclugive Supplier to Jobbers and Distribulors Palo Alto, California
o 3 in the U. S. and Canada 1250 E. Artesia Avenue, Long Beach, California

MANUFACTURERS OF
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diat®
' ,e,very

ElMENCO

CAPACITORS

in quantities up to

500 Per Item
CONTACT THESE AUTHORIZED
ELMENCO INDUSTRIAL DISTRIBUTORS

ARIZONA: Radio Spec. & Appl. Corp.,
Phoenix; Standard Radio Parts Inc., Tucson.
CALIFORNIA: Brill Elect., Oakland; Electronic
Supply corp Pasadena; Federated Purchaser
Inc., L. llollywood Radio & Electronics,
Inc Hollywood Bewark Electronics Corp,
lnglewood Pacific Wholesale Co., San
Francisco; Peninsula Elect., San Jose; Shanks
& Wright Inc San Diego; Shelley Radio Co.,
Inc., L. A; R. V. weatherford Co., Glendale;
Zack Electromcs Palo Alto.

COLORADO: Denver Electronic Supply Co.,
Denver.

DISTRICT OF COLUMBIA: Capitol Radio
wholesalers Inc., Wash.; Electrenic Whole.
salers, Inc., Wash.

FLORIDA: East Coast Electronics, Inc.,
Orlando; Elect. Supply, Melbourne; Elect.
Supply, Miami.

ILLINOIS: Newark Electronics Corp., Chicago.
MARLYAND: D & H Dist. Co., inc., Baltimore;
Kann-Ellert Electronics, Inc., Baltimore;
wholesale Radio Parts Co., Inc., Baltimore.
MASSACHUSETTS : Cramer Electronics Inc.,
Boston; Radio Shack Corp., Boston.
MICHIGAN: Newark-Ferguson Electronics,
Inc., Detroit.

NEW JERSEY: Federated Purchaser Inc.,
Mountainside; General Radio Supply Co.,

Camden; Radio Clec. Service Co., Inc.,
Camden.
NEW MEXICO: Electronics Parts Co.,

Albuquerque; Midl and Specialty Co.,
Albuquerque; Radio Spec. Co., Inc.,
Alamagordo.

NEW YORK: Arrow Elect., Inc., Mineola;
Electronics Center, Inc., N.Y. é.; Harvey
Radio Co., Inc., N.Y.C.; Lafayette Radio
Etect. Corp., N.Y.C.; Milo Electronics Corp,,
N.Y.C.; Stack Industnal Elect., Binghamton;
Terminal-Hudson Elect. ., Inc,, N.Y.C.
NORTH CAROLINA: Dalton- Hege Radio Supply
Co., Inc., Winston-Salem.

PENNSYLVANIA: Almo Radio Co., Philadel.
phia; George D. Barbey Co., Inc., Lancaster;
George D. Barbey Co., Inc., Reading; D & H
Dist. Co., Inc., Harrisburg; Phila. Elect. Inc.,
Philadelphia; Radie Elec. Service Co., Phila.
delphia; A. Steinberg & Co., Philadelphia;
Wholesale Radio Parts Co., Inc., York.
TENNESSEE: Electra Dist. Co., Nashville.
TEXAS: All-State Elect., Inc., Dallas;
Busacker Elect. Equip. Co., Inc., Houston;
Engineering Supply Co., Dallas; Midland
Specialty Co., El Paso.

UTAH: Carter Supply Co., Ogden.
WASHINGTON: C &G Electronics Co., Seattle.
CANADA: Atlas Wholesale Radio, Inc.,

Montreal 9, Que.; Electro Sonic Supply Co.,
Ltd., Toronto 5, Ont.

electronics inc.

Community Drive, Great Neck, New York

NEW YORK « DALLAS « LOS ANGELES
Exclusive Suppller of ELMENCO Capacitors to
Distributors and Jobbers in U.S.A. and Canada

See Us at the WESCON Show, Booth 103
Circle 27 on Inquiry Card
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Tele-Tips

SCIENTISTS at Stanford Re-
search Institute have developed a
new electrostatic printing proc-
ess that reportedly may cut print-
ing equipment costs and weight in
half. With engineering improve-
ments, both sides of paper can be
printed simultaneously. Key com-
ponent in new pressureless print-
ing is 200-mesh stainless steel
wire screen. Research is needed
to develop full range of dry print-
ing inks and rapid fixing method.

SPACE SATELLITES will be
used by the U. S. Coast & Geodetic
Survey to measure the true dis-
tances across the U. S. The pro-
gram, which will begin early in
1963, is expected to measure the
true distance from coast to coast
within an error of less than 10 me-
ters. The new method of triangu-
lation will use optical tracking of
Echo-type satellites from 3 or
more mobile camera tracking sta-
tions located on base lines several
hundred miles long and accurate
to within 1 ppm.

PERSONAL RADIATION MONI-
TOR developed by the AEC is
shaped like a fountain pen, and
lights up and ‘“chirps” when the
wearer is exposed to radiation. It
differs from previous devices in
that it actually reads the radia-
tion level while it is being re-
ceived. It contains a miniature
halogen filled Geiger counter. The
500 v. to operate the counter is
provided by a transistor blocking
oscillator, transformer and semi-
conductor diode voltage quad-
rupler.

INTERMITTENT INTERFER-
ENCE was reported by coast and
harbor radio stations in the New
York area on the marine interna-
tional calling and distress fre-
quency. It appeared infrequently
and lasted but a few minutes. Fi-
nally FCC engineers found that it
occurred whenever a particular
bridge over the Passaic River be-
tween Newark and South Kearny
was opened. The bridge carries
an electrified railroad line. Re-
pairs to the 12,000 volt disconnect
switch eliminated the trouble.

“ASTROSCIENTISTS” to accom-
pany astronauts on space missions
should be developed for space sci-
ence exploration, suggests Mal-
colm D. Ross, of General Motors
Defense Research Labs. He pro-
poses that three universities in
this country establish professor-
ships in astroscience to head up a
graduate program of learning
aimed at developing men with the
proper scientific background and
motivation for space missions.

TOP TEN SCIENCE ADVANCES
picked by Science Service are: (1)
manned orbital and suborbital
flights by USSR and U. S, and
successful launching of Saturn
rocket, (2) discovery of element
103, (38) plans to license measles
vaccines from both live and killed
viruses, (4) advances in cancer
treatment, (5) brain radiosurgery
without opening the skull, (6) cul-
tivation of hepatitis in laboratory,
(7) method of re-lighting solid-
rocket fuels, (8) process to re-
move 98% of strontium-90 from
milk, (9) inexpensive freezing
method of converting salt water
to fresh water by using butane gas
as refrigerant, (10) man-like crea-
ture, Zinjanthropus, dated atom-
ically as about 1,750,000 years old.

“ENGINEERING OR SCIENCE”
is a distinction that seems to be
haunting all of the engineering
circles. In the recent issue of the
Journal of Metals, C. L. McCabe of
Carnegie Tech writes, “The con-
tributions of engineers to the final
solution of the technological prob-
lems involved have not been
brought to the attention of the
public and have not been in the
early ecritical phases of develop-
ment.” “Important implications,”
he continues, “result because the
public press now gives science so
much of the credit that many
young men choose scientific ca-
reers — physics, mathematics, or
chemistry—who are temperamen-
tally or intellectually better suited
to a career in engineering than to
one in science.”
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- FOUR COMPARISON TESTS SHOW WHY YOU GET GREATER DEPENDABILITY WITH

1 wFibrema

MOISTURE PICKUP ON UNCOATED FABRICS

s ELECTRICAL
INSULATIONS

POWER FACTOR V4. HUMIDITY

BRAND

BIAS CUT CAVEBR!

NN

4O STURE ABSORPT 0%

LRCENT

FIBREMAT

WOURS AT 962 RELAT¥E HJWIO Tr

i MOISTURE ABSORPTION — UNCOATED FABRICS —
Na There's no pre-baking to drive out moisture when you use
“Fibremat." The non-hygroscopic base fabric resists mois-
ture. When exposed to 96 percent relative-humidity for 45

! hours bias-cut cambric showed a moisture absorption. of
1 25 percent, polyester-glass showed a moistqre absorption
' of 2 percent, while “Fibremat” showed a moisture absorp-

tion of less than .7 of one percent. Proof of the superior
moisture-resistance of “Fibremat” Insulation.

VARNISHED CAMBRIC
LS = e —
lv»mlsn(n POLYESTER GLASS
—

VARNISHED
FIBREMAT

PERCENT POWER FACTOR AT 80°C

e —
{SAMPLES AGED 24 WOURS)

PERCENT HUMIDITY

MOISTURE ABSORPTION —~COATED INSULATIONS — In
moist or humid environments “‘Fibremat™ outperforms var-
nished cambric or polyester-glass materials. Continuous
filaments in woven fabrics wick up moisture and offer a
direct path for moisture to follow. The non-woven construc-
tion of “Fibremat" prevents wicking and moisture absorp-
tion. The power factor of varnished “Fibremat” remains
relatively stable while the power factor of the other insula-
tions zoom upward under increased humidity conditions.

SOLVENT RESISTANCE RETAINED DIELECTRIC AT 12%, ELONGATION
- — - — —
= g
VARKISHED
| £ YARN (D € BREVAT POLYESTER GLASS
CAMBR ) )
2 - ~
| : g !
| B g z | YARNIGHED  FIBREMAT
g =
| & 3 P N = - _
i"" S 3 E ARNISHED
: oo d  [Mamet..
[ = GLASS NO | -
;,,__.. s ¢
¥ VARNISHED
. POLYESTER
) GLASS RO 2 VARNISHED CAMBR
e 7 7 L )
b+
&
s 1 0 OF WINUTES IMMERSED IN TOLUDL -ROOM TEMP  UNRESTRAINED HOURS AT ROOW TE'APERATURL

SOLVENT RESISTANCE — COATED INSULATIONS —
— “Fibremat" offers outstanding resistance to solvents used

in dipping or impregnating operations. Conventional woven
bt insulations leave relatively large unsupported areas of var-
nish film between the filaments. This unsupported film,
when exposed to solvent, tends to swell and flake away
from the base fabric and cause electrical failure. The uni-
form dispersion of fibers in “Fibremat” however, provides
equal support for all areas of the varnish film and prevents
this solvent-caused breakdown.

L) \ =

-

e

By “FIBREMAT Y 1S A RE

“Fibremat" is no ordinary insulation. It's formed
from a non-woven web of polyester fibers without the
use of adhesives or any other bonding agent. This unique non-
woven construction glves“F|bremat”fleX|b|I|ty to conform snugly
to irregular shapes without gapping or voiding. Helps it retain electric
strength under elongation so fewer layers are needed to attain the same

Irvington Division

3m MINNESOTA MINING E
=e.s TANUFACTURING CO.

1STERED TRAOEMARK OF 3M CO.,
ST. PAUL 1, MINKN

RETAINED DIELECTRIC AT 12% ELONGATION—COATED -
INSULATIONS —At 129 elongation varnished “Fibremat” 0o
retains a significantly greater percentage of its original :

electric strength than either varnished cambric or varnished
polyester-glass materials. Woven insulation, when stretched,
creates points of stress where filaments cross each other.
Elongation produces a scissor-like action that weakens the
structure, tends to tear the varnish film and rupture the
insulation coating. Non-woven “Fibremat” has built-in
stretch, doesn’t “'scissor”, supports the entire film.

electrical performance achieved with many layers
of ordinary insulating materials. Use “Fibremat” for
wrapping form wound coils, layer and phase insulation,
slot liners, and high voltage cable. For more information,
write: 3M Company, Irvington Division, St. Paul 6, Minn., or phone
and ask for "Fibremat” at your nearest branch office listed below.

ATLANTA, 451.1661: BOSTON. HI 9-0300; BUFFALO, TX 4.5214; CHICAGO, GL 8.2200; CINCINNATI, EL 1-2313; CLEVELAND, CL 2-4300; DALLAS, DA 7-7311; DETROIT, 875 7,
LOS ANGELES, RA 3-6641; PHILADELPHIA, Pi 2.0200; NEW YORK, OX 55520, ST. LOUIS, WY 1- 1320; ST, PAUL, PR 6-8511; SAN FRANCISCO, PL 6-0800; SEATTLE, MU 2-5550.
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Passivation inactivates the
junction surface, greatly in-
creasing reliability and sta-
bility. Getter and retaining
ring are dispensed with

ELECTRONICS

PROGRESS IN SEMICONDUCTORS

ARI M

PASSIVATED 2N332A-338As

General Electric's new passivated 2N332A
thru 2N338A transistors exceed in reliability
even the heretofore unsurpassed G-E
2N332 series, an industry standard. General
Electric developed its new process for the
MINUTEMAN RELIABILITY Program. The
surface passivation technique inactivates
the junction surface and dispenses with
the need for getter and retaining ring.

4700 units now on MINUTEMAN life test
at G.E. have operated for 1000 hours with-
out a single failure. These units have al-
ready operated for 6,650,000 transistor
hours @ 280 mw., and are still on test. This
new passivated series may well comprise
the most reliable silicon grown-junction
triodes available today . . . and they are

in stock now at all General Electric Semi-
conductor distributors. Every “A" and MIL
version of the 2N332A-338A series you pur-
chase from now on will be this new, high-
reliablility passivated transistor type. And
at the same price as before.

Your General Electric Semiconductor’
Products District Sales Manager can give
you complete details. Or write Semicon-
ductor Products Department, Section {31131
General Electric Company, Electronics
Park, Syracuse, New York. In Canada:
Canadian General Electric Co., 189 Dufferin
Street, Toronto, Ont. Export: International
General Electric, 159 Madison Avenue, New
York 16, N.Y.

AVAILABLE THROUGH YOUR GENERAL ELECTRIC SEMICONDUCTOR DISTRIBUTOR

GENERAL @3 ELECTRIC

ELECTRONIC INDUSTRIES °* August 1962
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LET z PROVEN CAPABILITIES CUT URGENT PROJECT LEAD TIME...

modular
strap-down

gyro packages

FOR GUIDANCE...STABILIZATION ... CONTROL

Operational . . . producible . . . with reliabilities and performance fully demonstrated in current satellite
and aircraft programs . . . Reeves Gyro Packages cover an extremely broad range of requirements.
The following four representative types indicate the scope and experience of our design,
engineering, and production capabilities immediately available to aid in your advanced projects.

I w5y i .

e
=G & L I L T

THREE AXIS SATELLITE INERTIAL REFERENCE PACKAGE:
Three single axis floated gyros and two accelerometers are
employed. The gyro and accelerometer loops employ seven
voltage amplifiers and five power amplifiers. All amplifiers
are individually encapsulated, transistorized units. A cur-
rent regulator amplifier and heater relay amplifier are
also included.

SINGLE CHANNEL SATELLITE STABILIZATION SYSTEM:
This high precision system utilizes a Reeves D30S gyro,
with trimmed drift rate of 0.1°/hr. The gyro loop incorpo-
rates a voltage amplifier, a demodulator and a d.c. power
amplifier for driving the gyro d.c. torque motor. Tempera-
ture regulation is effected by means of a proportional
temperature control ampiifier.

See our display at WESCON—Booths 907 and 908.

o S P

REEVES
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INSTRUMENT CORPORATION
A Subsidiary of Dynamics Corporation of America, Roosevelt Field, Garden City, N.Y,

TR G ER S Ll e o RUESTEN VRGIR. i ]

TWO CHANNEL ANTENNA STABILIZATION SYSTEM: Each
loop comprises a Reeves HIG-4 gyro and a voltage amplifier
and power amplifier. Proportional temperature control am-
plifiers regulate temperature to 0.5 degrees for each gyro.

MODULAR AMPLIFIER COMPONENTS: Transistorized, fully
encapsulated units which can be readily incorporated into
any system for providing voltage and power amplification;
demodulation where required, and high precision tempera-
ture control.

Write for data file 308.

1RV62
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NOW!
Voltage Ratings Thru 30V

MIL-C-26655A/2B

TEXAS INSTRUMENTS

INCORPORATED

13500 N. CENTRAL EXPRESSWAY
P. O. BEOX 5012 « DALLAS 22. TEXAS

COMPCNENTS DIVISION
CAPACITORE. DIODES.
RECTIFIERS. RESISTORS.
SEMICONDUCTOR NETWORKS
SILICON CONTROL.ED RECTIFIERS




Noteworthy Notes on Digital Measurement / First in a Series

Non-Linear Systems, Inc,

Project Engineer, Cell Development
Diamond Alkali Company

By SAM PUCKETTE

District Managzer

Del Mar, California
and
HENRY W, LAUB

Deer Park, Texas

Digital Measuring Technique
Yields up to #8,000 Annual Saving

Wide application seen for highly accurate method to detect small
changos in voltage and voltage drop—Diamon(l Alkali uses it to
optimize Q[ﬁciency ofpr()(lu(‘tion project.

Digital voltmeter is used to detect small voltage drops.

A simple, digital measuring technique that can result in
significant savings in AC or DC power helped solve a pro-
duction problem for Diamond Alkali Company.

The problem centered around the question:

“How do you measure very small changes in voltage quickly
and accurately?”

The method used by Diamond Alkali to solve the problem
is applicable wherever large amounts of AC or DC power are
used. By detecting small voltage drops in electrical distribution
systems, the technique can provide power savings in such
applications as electrolytic processing, clectrical power gen-
cration, and in the nuclear sciences. More broadly, it can
serve as a general design tool by accurately and automatically
measuring a wide range of voltages.

86 Circle 33 on Inquiry Card

In the specific case of Diamond Alkali, pcrsonnel at the
diaphragm plant in Deer Park. Texas, had believed that opri-
mum placement of internal cell components would provide
more cthcient use of power in producing chlorine from sodium
chloride brines by electrolysis. Also, voltage drops in bus bar
connections had to be minimized to reduce power loss. In fact,
a voltage drop of 0.01 volt at 30,000 amps would result in a
loss of $8,000 a year. But because the voltage changes involved
were only several hundredths of a per cent, it was difficult to
recognize them with existing equipment.

The answer was a bit of ingenuity and an automatic digital
voltmeter made by Non-Linear Systems, Inc, originator and
world’s leading manufacturer of DVMs. By allowing one or
two men to make the measurements and observe instantly
and accurately changes as small as one millivolt in 5 volts,
the NLS 4-digit voltmeter (now $1,460) aided in producing
power savings of up to $8,000 annually in this one area.
Of significance was the fact that personnel making measure-
ments could observe the digital readings from as far as 30
feet away. A long cable permits the operator to place the input
probes anywhere along the long line of chlorine cells.

This means that the operator need only conaect the digiral
voltmeter input probes and immediatcly note any changes
displayed by the large digital readout of the DVM.

For information on how digital voltmeters and other digital
measuring instruments and systems might be of assistance to
you, please contact one of the 19 NLS factory offices or write
Non-Linear Systems, Inc., Del Mar, California.

@ non-linear systems, inc.
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N Folded Foil

Smaller diameter

for complex hook-ups

with Beldfoil*

_

shielded cables

Where shielding is required vou can reduce the
size and weight of your cable with Beldfoil
shielding. This new development can greatly
reduce the diameter of multi-conductor cables.

Multi-cable hook-ups can also be confined
to less area. In many applications Beldfoil
shielded cables can replace combined and com-
plex hook-ups of twisted pairs and individual
conductors laced togather.

Beldfoil~ ;
Shielding & 3 00!

Beldfoil is a lamination of aluminum foil
with Mylart which provides a high dielectric
strength insulation that is small in diameter,
light in weight and low in cost. Its superior
characteristics give 1009}, isolation between
shields and adjacent pairs.

For audio and radio frequency applications, it
eliminates cross-talk and is ideal for stationary
or limited flexing.

The cable cross sec:ions shown below (outer jacket not shown) are jus: a few of the many intricate
and diverse ways Beldfoil has been used to solve a specific shielding problem for a customer.

If you have a space or design problem on shielded cables Belden engineering can help you.

\— Myiar Tape
Aluminum Foil
Insulatec Conductoes
Drain Wire

power supply cords s cord set and portable cordage
« electrical household cords « magnet wire « lead wire
« welding cable « automotive wire and cable

*Belden Tradernark  Reg. U.S. Pat. Off. tdu Pont Trademark

Conventional
4 Shielding



If you must measure C between 20 npf and 11,000 pf or
Rp between 1000 ohms and 1000 megohms, we know you
will be interested in our Capacitance Bridges.

These bridges combine in different ways, and to different
degrees, the following features necessary for low level rf
testing of diodes and transistors.

HIGH ACCURACY AND READOUT OF EXTREMELY
SMALL VALUES OF CAPACITANCE.

MEASUREMENT IN PRESENCE OF LOW
EQUIVALENT SHUNT RESISTANCE.

USEFUL TEST LEVEL DOWN TO ONE MV.

INTERNAL DC BIAS WITH CONTROLLABLE
LEVEL AND POLARITY.

PROVISION FOR EXTERNAL DC BIAS
AND MONITORING OF E AND 1.

CHOICE OF 1 MC OR 100 KC TEST FREQUENCY.

ELECTRONICS CO ?f"

738 SPEEDWELL AVE. MORRIS PLAINS, N.J.
Phone: 201-539-4210

See us at WESCON Show Booth 540 & 541

Circle 32 on Inquiry Card

Philco Test Center
Opened to Industry

Philco’s $1 million Environmen-
tal Test Center in Philadelphia, one
of the largest and most diversified
of its kind, has been opened to in-
dustry and government agencies
wanting to test equipment in simu-
lated environments.

The 30,000 square-foot test cen-
ter is capable of simulating extreme
environments of temperature, alti-
tude, humidity, outer space vacuum,
salt spray, immersion, rain, vibra-
tion and shock for equipments, com-
ponents and packages.

The Center recently added a 2614
ton shaker system, one of the
largest in the country.

The unit consists of a 6,000-lb.
exciter, a 3,000-Ib. granite block
and a 44,000-1b. mass. The mass, a
concrete block 12 ft. long, 7Y% ft.
wide and 6 ft. high, rests on spe-
cial isolating blocks or Isomodes.
The exciter and granite block rest
on the mass.

The exciter creates up to 100 G’s
of force. It can be tilted sideways
and used with the granite block to
produce horizontal vibrations. This
svstem’s transmission of force has
been rated as 989 efficient, half
again as eflicient as other types.

Other conditions which can be

| ereated include shock, acceleration,
hydrostatic pressure, vacuum-steam
pressure and radio interference.
Multiple installations permit simul-
taneous testings.

CONTINUOUS WAVE LASER

Continuous wave helium-neon gas phase laser
being checked above is first such device
commercially available. It produces highly
directional, coherent beam of near-infrared
light. Plasma tube is fused silica construc-
tion, and the radio frequency excitation unit
| is integrally mounted in tube center. New
laser, developed by Perkin-Elmer Corp. and
Spectra-Physics, Inc., will be marketed by
| latter.
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ILLUMINATED
INTERNAL
GRATICULE

NEW DUAL-TRACE AND
NEW DELAYED SWEEP
PLUG-INS

RECTANGULAR

NOW!

CERAMIC CRT

with the Tektronix Type 561A Oscilloscope

The Type 561A employs a unique 5-inch rectangular "'ceramic en-
velope'’ cathode-ray tube with the following features: |

1. llluminated '"‘no parallax’ internal graticule on a high-quality
parallel-ground plate-glass face.

2. Controllable graticule lighting, permitting trace photography
with the same convenience as provided by external graticules.

Other features of this compact new oscilloscope include: improved
regulated power supplies « Regulated dc heater supply « Z-axis
input « 3.5-KV accelerating potential « Amplitude calibrator with ‘
18 steps from 0.2 mv to 100 v - Operation from 105 v to 125 v or 1
210 v to 250 v, 50 to 400 cps.

A wide range of performance characteristics is provided by avail-
able plug-in units —from the simple single-channel 2A60 to the dual-
channel 0.4 nsec-risetime 3576. For example, the two latest additions
to this ever-growing family of plug-ins, the 3A1 and 3B3, provide
high-sensitivity wide-band dual-trace operation combined with cali-
brated sweep delay.

TYPE 341
DAL TRACE TYPE 383 Timge.
Aumrian, JIME BASE

1 _;‘:-:‘_; i

R
T 4:|’£
Type 3A1 Dual-Trace Amplifier Unit 6’ { o~
Passband—dc to 10 Mc at 3-db down. e, e
B

Displays — single trace, dual trace, or algebraic addition. T ”

6-cm linear scan.
Sensitivity —10 mv/icm to 10 vicm in 10 calibrated steps, 1-2-5 sequence.

Variable sensitivity between steps.
No Signal delay.

&

Type 3B3 Time-Base Unit TYPE 561A OSCILLOSCOPE (without plug-ins) . $470
Normal and Delayed Sweeps —0.5 usec/cm to 1 sec/cm in 20 calibrated steps, TYPE 3A1 DUAL-TRACE AMPLIFIER UNIT . . . $410

1-2.5 sequence. Variable adjustment between steps. 5X Magnifier extends

calibrated range to 0.1 usec/cm. TYPE3B1 TIME-BASEUNIT . . . . . . . . .. $475
Precision Delay Interval—0.5 microseconds to 10 seconds. TYPE 3B3 TIME-BASE UNIT . . . . . . . $525

Triggering — Flexible Tektronix triggering, plus single-sweep operation for U.S. Sales Prices, f.0.b. Braverton, Orefon
normal sweep. Triggered operation to above 10 Mc.

For more information on a Type 561A Oscilio-

scope and plug-in combinations, please call your

Tektronix Field Engineer.

OTHER 2-SERIES AND 3-SERIES PLUG-INS AVAILABLE

Type 3B1 Same as 3B3 except has uncalibrated delay and does not have
single sweep feature.

AMPLIFIER UNITS PASSBAND TIME-BASE UNITS
{3-db down) SENSITIVITY PRICE TYPE SWEEP FEATURES TRIGGERING PRICE
2A60 de—1 Me. 50 mv/ecm—50 viem $105
4 decade steps
with variable controt 2867 1 useclem to 5 seclem, Internal, External, Line; | $175
2A63—Diflerential de—300 ke. 1 mv/em—20 viem $130 1-2-5 sequence, Amplitude-Level

variable between rates.
5X Magnifier.
Single Sweep.

Selection; AC or DC-
Coupling; Automatic
or Free-Run; + Slope.

1-2-5 sequence
with variable control.

(50:1 rejection ratio)

dc—650 ke.
(each channel)

3A72—Dual Trace
(Identical Channels)

10 mv/em—20 viem, $250
1-2-5 sequence,
with variable control

de—2 Mc
(each channel).

3A74—Four Trace 20 mv/em—10 viem, $550
1-2-5 sequence,

with variable control.

aTn Equivaient to Internal or External, $650

3A75—Wide Band de—4 Me. 50 mv/cm—20 viem, $175 Sampling Sweep 0.2 nsec/em to 10 + Slope.

1-2-5 Seguence, (for use with 3S76) pseclcm, 1-2-5

with variable control. sequence, variable
3876—Dual Trace equivalent 2 mvlem—200 mvicm, $1100 between rates.
Sampling dc-to-875 Mc. 1-2-5 sequence, 10X Magnifier.
(tor use with 3TT7) (0.4-nsec wilh variable control.
risetime)

Tektronix, Inc. - o soxso0- BEAVERTON, OREGON

TEXKTRONIX FIELD OFFICES ./ i

TEXKTRONIX CANADA LTD: |

ENGINEERING REPRESENTATIVES: K¢

European and African countries, the countries of Lebanon and T

urkey, please contact TEKTRONIX INTERNATIONAL A.G., Terrassenweg 1A, Zug, Switzeriand, for t|

¢ Drganizau

he name of your local engineering representative.

Other Overseas areas, please write or cable directly to Tektronix, Inc., International Marketing Department, P. O. Box 500, Beaverton, Oregon, U.S.A. Cable: TEKTRONIX.

SEE THIS TEKTRONIX OSCILLOSCOPE AT WESCON —-BOOTHS 751-752-753-754.
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Brush Operations Monitors’ response to signals is virtually instantaneous—less than 4 milliseconds.
Multiple high-speed events are clearly defined from start to stop, on a common time base—and at rates up
to 500 per second. Portable 30 channel or rack-mounting 100 channel models record sharp reproducible traces
with fixed-stylus electric writing that provides the utmost in reliability. “Built-in”’ transistor switching to
eliminate relays is optional. No direct writing recording system can match the capabilities of Brush Operations
Monitors for industrial and military analysis

and control. Write for complete specifica- erSh NS MIENTe

tions and application data. vsion o
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® ANALYZING DATA BY LEAST SQUARES

Least squares is a very useful statistical method of analyzing data having a common factor. In describing
the characteristics of gyros, potentiometers, and displacement transducers, it can determine the most
probable true value of a common factor with @ maximum of accuracy.

® HIGH INPUT IMPEDANCE METHODS FOR TRANSISTOR CIRCUITS

The low input impedance of transistor stages may be detrimental when used with high impedance
sources. More and more it becomes recessary to know how to increase the input of these stages. This
article shows three successful ways of doing just that.

@ GRAVITATION . . . FOR THE ELECTRONIC ENGINEER

Safellites and ultraprecise measuring instruments have renewed interest in gravitational experiments—
for better understanding . . . for possible control. Here's how to develop an intuitive picture of what
is being done . . . without having to learn Einstein's General Relativity,

® REGISTERING THIN-FILM MEMORY MASKS

Present methods are inadequate to produce masks containing hundreds of fine lines 8 or 10 inches long
which may be required to register with thousands of magnetic bits within a tolerance of a few ten.
thousandths of an inch. Here are 4 approaches to produce masks to these registration tolerances.

® SHORTAGE OF ENGINEERS

For a decade, in both technical and lay publications, numerous articles have appeared discussing this
"shortage." Here's a new slant on the subject.

Plus all other reqular departments

Our regular editorial departments are designed tronic Shorts, Coming Events, El Totals, Snapshots
to provide readers with an up-to-the-mirute sum- of the Electronic Industries, El International, News,
mary of world wide important electronic events. Briefs, Tele-Tips, Books, Representatives News,

Don't miss Radarscope, As We Go To Press, Elec- International Electronic Sources, Personals, etc.




By DR. JACK De MENT
De Ment Laboratories

1717 Northeost 19th Avenue
Portland 12, Oregon

This article is a primer.

It presents a first, unclassified, technical treatment.
Ranging from electronics to bio-medics,

it gives a totally new and unified concept

of weapons, and countermeasures,

with potential that pales the imagination.

Directed Energy Weapons

IRECTED Energy Weapons (DEW) feature di-
rectional release of non-particulate energy —
strong enough for warfare.

The primary DEW class is electromagnetic, i.e.,
radiant energy traveling unidirectionally at the veloc-
ity of light. Other classes include ultrasonic, blast,
and special forms of mechanical energy. Here we
examine a DEW model and a living target model, the
maser and eye, respectively. Countermeasures are
also explored.

DEW is a very broad unifying concept. It includes

Fig. 1: Typical xenon flash curve. Shown is relationship
between light output and sun, with blink time of the eye.
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parameters—new, old and re-defined—extending into
and integrating many scientific and technological
areas.

DEW now appear to be more technically feasible
and accessible than Directed Matter Weapons (DMW).
One reason—a greater working fund of theory and
technology relating to electromagnetic energy, and a
less matured state-of-the-art for intense, particulate
matter beams.

When electromagnetic energy can be beamed at ul-
tra-high fluxes, it offers an approach to a DEW. Its
spectrum covers about 60 octaves, of which only one
is visible. Theoretically, many octaves can be used
as DEW. These range from the gamma and X-ray
regions into certain r-f energies, notably microwaves.

At exceedingly high intensities these radiations
have the common quality of being abiotic or photo-
chemically and/or photophysically active. When
abiotic, a living target is involved; photochemical or
photophysical, a non-living target.

Basic Kinds

There are three basic kinds of DEW:

(a) Anti-personnel (tissue traumatic) ;

(b) Anti-personnel (psychologically traumatic) ;

(c) Anti-material.

The distinction between the first two may be some-
what arbitrary for the human target. Because, there
is generally mental pain when there is physical pain.
Sometimes, type (a) DEW is not noticed right away.
The purely psychological variety involves no overt
lesion. Rather, the emotional, mental and behavioral
responses evoked sustain a warfare aim; and, self-
propagating ‘“psychological noise” is induced in the
target.

It is very clear that psychological DEW reinforce
CEBAR (chemical, biological, atomic, radiological)
weapons and vice versa. Examples of susceptible tar-
gets: green troops, primitive and underdeveloped
peoples and, generally, jittery peoples, e.g., those evac-
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uating or coming out of shelters after unexpected or
long confinement.

An electromagnetic energy source becomes directed
once it is provided with a collimator, a reflector or a
lens; or, when the design of that source is such that it
emits a radiant energy beam. Generally, DEW effec-
tiveness increases with sophistication—assuming a
projection from the state-of-the-art and precluding a
highly unusual breakthrough. Thus, the efficacy is
lowest for a source that is merely collimated without
light-gathering elements, higher when systems such
as the maser become available.

Effects

DEW effects are classed as: (a) prompt and (b)
delayed. The former is generally that of choice; par-
ticularly, for a living target. Delayed DEW effects
may, or may not, be desirable, depending upon the
warfare problem. With a delayed, but reversible, effect,
a fatalistic indifference induced in a target people may
be of value. With a delayed, but irreversible, effect,
the result could backlash as a suicidal retaliatory ef-
fort.

The DEW is highly unusual—it is silent! A living
target may be completely unaware that it has been
attacked unless the effect is quite prompt; or, unless
the attack is signaled by definitive sensation, e.g.,
intense burning.

A target equipped with DEW energy sensing gear
is naturally another matter. To function ideally, the
sensing field of the gear should be able to (a) com-
pletely envelope the individual target, (b) be able to
sense throughout a large portion of the spectrum,
and (c) warn in time to allow evasive or protective
action by the target. Obviously the latter is not possi-
bie with any type of DEW pulse of less than the 100-
200 msec reflex time of a living target.

For a DEW to incapacitate a target, is must be
coupled with that target for a period adequate for
optimal effect. This ranges from nanosecond (109
second) intervals on up in time for extended dose pe-
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Fig. 2: Self-powered maser in hand gun
style is shown with pumping cartridge.

riods. The coupling efficiency depends upon: (a) the
transmission qualities of the intervening medium, if
any, and (b) the specific and special absorption qual-
ities of the target.

The lethality-criticality effect is not always a simple
derivative of target absorptivity and threshold energy.
Each case must be considered on its own.

For a non-living target, many disruptive effects can
be caused or postulated. A large and important class is
photophysical, introducing “noise” into the inanimate
target. Another is based upon deleterious photochemi-
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Fig. 3: Optionally re-
usable - disposable
maser rod is shown
at axis. Rod is sur-
rounded by battery-
fired energy source.
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Directed Energy
(Continued)

AQ.ETUS HUMORT_»
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Fig. 5: Schematic view of the human eye.

cal changes induced in the target. Certain electronic
countermeasures and electromagnetic warfare tech-
niques extant compare with type (¢) DEW.

Coupling

A DEW may be coupled to target by: (a) probabil-
ity coupling, (b) sense-and-lock, and (c¢) search-and-
lock. In the first, the target environ is scanned by one
or more DEW beams, with Monte Carlo or like rules
deciding when in time and space the DEW couples
with target or, conversely, with a non-scanning DEW
beam whether the target moves into the energy field.
The value of probability coupling lies in special kill
and countermeasure problems where, in effect, an elec-
tromagnetic shield is necessary.

Sense-and-lock coupling relies upon an active target
—one that emits radiation. Search-and-lock depends
upon a sensing beam reflection.

The very basis of any DEW is a transducer and a
feed energy source. The transducer might be a special
explosive device fed by chemical energy; the trans-
ducer, fission or fusion apparatus powered by nuclear
reaction.

A DEW beam may be (a) continuous or (b) modu-
lated. Technically, more problems arise in the produc-
tion of continuous ultra-high energy beams than for
pulsed beams, at least for luminous and near-luminous

Fig. 4: Maser chem-
ical pumping cart-
ridge designs. Top:
Light pipe segments
spaced by chemical
pumps. Bottom:
Spaced light pipes
with chemical pump
matrix. 5
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frequencies. Loss of DEW energy into non-target
channels would appear to be less for the modulated
beam. Thus, a super-intensity light output is achieved
more readily by concentrating the energy into an
ultra-brief period of time. The result is a light pro-
jectile, the dimensions of which are “caliber,” decided
by the duration of the pulse, and “analog velocity”
(as compared to a solid projectile), determined by the
integrated pulse energy.

An electronic flash tube is a good example. This is
usually done by discharging a capacitor through a
very low resistance gas column.!! With a capacitor
charged at 1 kilojoule (1000 watt-seconds), driving
the tube for 1 msec, this represents an average power
of 1 megawatt and a peak intensity of several mega-
watts. Even a low joule input can be made to reach
power outputs rated in multimegawatts by compress-
ing the energy into microseconds of time. With suit-
able circuitry low power batteries can be used to at-
tain light pulse intensities at these very great magni-
tudes.*

A photoflash bulb is a model of a very rudimentary
DEW once it is provided with a parabolic reflector.
It is interesting to compare the light fluxes of modern
high-intensity light sources—from the standpoint of
retinal burn potential—with the sun as a base. For
the earth’s surface at meridian, the sun’s intensity is
about 520,000 lumens/em?2; near the horizon it is
1885 lumens.” Large flashbulbs using aluminum, zir-
conium or zirconium hydride emit 6 megalumens at
the peak of their brief emission; or, 110,000 lumen-
seconds of energy. These flashbulbs put out energy
averaging over their flash duration the equivalent of
0.2 megawatt fed into an electric lamp. Normal size
electronic flash tubes release 10 to 50 megalumens at
peak, and a large flash tube emits more than 500,000
lumen-seconds.!! See Fig. 1.

The Maser as a DEW Model

The maser may be a DEW model.

A self-powered maser (or “SP-maser)? is simply a
maser rod surrounded by a chemical source of pump-
ing light, such as a modified photoflash bulb. The bulb
pumps at high energies, having an equivalent electric
lamp wattage of several hundred kilowatts. While
this is a one-shot affair, this apparent disadvantage is
partially offset by the fact that many SP-masers can

+ By comparison, an elaborate and advanced radar station
may be continuously powered at 50 megawatts, the energy
requiring a radio-frequency shielding fence 65 ft. high around
the installation to prevent injury to personnel.
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be used at one time freely in the atmosphere or in
outer space. See Figs. 2, 3, and 4.

At the Spring 1962 meeting (March 14-17) of the
Optical Society of America papers considered the use
of the sun as a source for optical pumping, high en-
ergy experiments, and the use of exploding wires.
Sun-pumped masers are extremely attractive for outer
space applications. One design (by the writer) de-
pends upon tapered fiber optics to gather sun light
and feed it into the maser rod, the device looking like
an oblate spheroid with the maser rod at its axis.
Sun-pumped masers, having gaseous or low-density
organic cores, could be made in comparatively huge
sizes.

Conversely, it is important to emphasize the feasi-
bility of maser systems with 1-shot rods, i.e., systems
which would be “reloaded” with maser ‘“‘cartridges”
after being used one or several times. This should be
feasible for short-lived maser materials, e.g., organics,
plastics, liquids and liquids frozen into rigid glasses
at outer space temperatures.

The Eye as Dew Target Model

The eye is susceptible to injury by radiation which
it is designed to perceive, as well as by extra-visual
radiation.

Although no threshold radiation dose for eye damage
has been determined, ionizing radiations produce
highly deleterious ocular effects.? A single large dose
of radiation is more harmful than is an equivalent
amount of small doses of radiation.

Eye injury is divided into reversible and irreversible
trauma. Reversible eye trauma is exemplified by flagsh
blindness and by conjunctivitis and similar globe
dyscrasias.

Retinal burn is usually an irreversible and silent in-
ternal eye injury. Absorptivities of the cornea, aque-
ous humor, lens, and vitreous humor for red and in-
frared are the same as a like thickness of water
(2.28 cm.), the average distance from cornea to retina.
Radiation longer than 1.4 y does not penetrate to the
retina, although for red about 94% of the light gets
through to it.

Our present knowledge of what the eye or its com-
ponents pass or absorb is largely based on conventional
light sources. Once the ultra-high domain of the maser
is entered even very small transmissivities assume
very substantial importance.

Most of the absorption by the eye takes place in its
outer portion, Fig. 5, the cornea absorbing a large pro-
portion of the energy not active in producing a sensa-

di=dr 5
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tion of light. The iris obstructs heat radiation of all
wave-lengths, absorbing the same percentage radiation
as that which reaches the anterior surface of the lens,
about 75%, between 1.3 p. and the visible. The lens
absorbs only about 129% of the energy incident upon
the pupil. Four times the amount of energy is ab-
sorbed per unit area by the iris as by the lens and
much more per unit volume. Moreover, the lens by
virtue of its fluorescence is a natural absorber of
ultraviolet, cutting off at 326 my. and fluorescing a blue
color. The cornea, and the vitreous and aqueous hu-
mors, all cut off at or within the abiotic portion of the
ultraviolet.?

Retinal Burn

Retinal burns range from total and absolute blind-
ness to simple impairment of vision.*

Intense irradiation of the retina results in more
than localized eye change.13

The eye is physically structured so as to allow a
greenhouse effect.3 This undoubtedly occurs in a
badly damaged eye, particularly with iridopathies (iris
diaphragm disorders), and a malfunctioning support-
ing organism. But in the healthy eye the heat regu-
latory mechanism offsets a greenhouse effect below a
presently unknown threshold value. The threshold
point provokes extremely interesting questions.

As a sensor the eye is unusual. It carries a compen-
sating mechanism which voids in a traumatic-suscepti-
bility sense an otherwise operant inverse square law.
Luminous and near-luminous radiation normally fall
off in intensity inversely with the distance. In terms of
retinal end-effect this is not so. The iris and the lens
are an optical system designed to reproduce a faithful
image of the luminous object on the retina. As the
distance from a nuclear fireball increases, the radiant
energy incident on the cornea decreases as the square
of the distance; but, the fireball image diameter on
the retina also decreases in exactly the same propor-
tion.8

In Fig. 6, the large circle shows the fireball. In real-
ity, it would be much further out, and have a very small
angle coming into the eye through the lens and back to
the retina. The two angles, at the fireball and at the
eve, are equal. Neglecting attenuation by the atmos-
phere, the result is constant thermal exposure of the
retina. It is possible, therefore, to produce burns on
the retina out to distances that greatly exceed any of
the other prompt effects of a non-DEW weapon, except
a nuclear explosion. High-altitude, high-yield nuclear
bursts on a clear day with no cloud cover may produce
retinal damage at distances of 700 miles.19,

It is when the eye is partially or
fully dark-adapted that maximal
retinal damage can occur. The more
highly dilated pupil of a person
during nighttime or immediately
after entering an open space from
a lesser-lighted one is, in terms of

* De Ment, J.,, Eye Damage and Modern
High-Intensity Light Sources, Ore. Opt.
24:7-8 (1962).

Fig. 6: Retinal burn schematic D — distance
between eye lens and nuclear fireball center;
f = 17mm = the distance from lens to retina;
d¢ — dia. of fireball; d; = dia. of retina im-
age.
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Fig. 7: Shown is eye armor design. The lens passes only
enough light for working vision by means of a filter.

Directed Energy (Concluded)

vulnerability, an important parameter in assessing the
eye as a target model.

DEW Countermeasures

As an anti-material weapon, DEW is a counter-
measure itself.

Note that this includes a DEW beam ‘“fence” as
well as DEW-armed satellites or missiles designed for
the antimissile problem. With DEW-armed satellites
a “destruct swath” of desired geometry and size would
be cut by the satellite trajectory.

Aside from destroying a DEW at its source, pre-
venting its use, or jamming it during use, there are.
broadly, two countermeasures: (a) prevent coupling
with target, i.e., intercept and attenuate the DEW
beam before it strikes, and (b) provide the target
with anti-DEW prophylaxis internally and/or exter-
nally (before exposure) and/or treat the non-fatally
wounded target (after exposure). It is evident that
prevention of coupling is the more desirable of the
two.

Absorption by anti-DEW screens or shields is gen-
erally the reason in preventing coupling. TFor pene-
trating gamma ray and X-ray beams, high density
solids are necessary. Beams of these energies, how-
ever, might be sufficiently attenuated during long pas-
sages through the atmosphere by certain heavy
metal screening smokes. This would be more effective
for DEW beams involving luminous and near-luminous
wavelengths, as well as microwave and ultrasonic
beams.

The presence of water in the atmosphere, enough to
provide a cloudy overcast, reduces solar radiation by
60% or more. By the same token, a titanium dioxide
screening smoke should be highly effective. Of greater
efficacy would be members of a large class of metal
haloid smokes. This class includes gas-dispersoids
made by pyrotechnic deflagration, containing some 65
different elements with at least 600 varieties possible.
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Smokes can be formed from such high density metals
as lead, tungsten and uranium.4

A class of gas-dispersoids of interest as a counter-
measure is based upon the ablation principle. The
screen is of sublimone particles. Dispersed in the at-
mosphere as smoke, the particles absorb infrared, ul-
traviolet and visible photons, the absorbed energy
being dissipated as heat of sublimation, i.e., the sub-
limone changes directly to vapor. Once in the vapor
state, cooling may take place with condensation back
to solid sublimone particles, thus continuously cycling
as solid—vapor—solid—vapor. . . . Smoke-forming
pyrotechnic compositions carrying sublimable dyestuffs
are examples now-known but not presently viewed in
terms of this quality.

Eye Armor

An eye armor based upon the ablation principle is
made of a sublimone lens,? Fig. 7. This lens passes only
enough visible light for working vision by means of
tint filter, interference filter or Christiansen filter
(which is temperature-dependent). Ultra-high lumin-
ous and thermal fluxes are intercepted and absorbed
by the sublimone lens. The absorbed energy is dissi-
pated as heat of sublimation, the ablation principle.
The time-constant of the sublimone is theoretically of
the order of a nanosecond, but in application this
would be reduced by several orders of ten. The abla-
tion armor can be of geometric configuration that cor-
responds to a given flash curve.

The dark, anti-flash, filter-goggle shortens by about
309% the normally long period of incapacitation of in-
dividuals unprotected from nuclear flash; this figure
presumably holds for the pre-100 megaton era.8 While
the dark goggle does have a place, its obvious and
severe limitation is that it does not permit a working
vision, and thus would be totally useless against a
DEW having the eye among its targets.
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A method for analog simulation

of discontinuous nonlinear functions,
as in practical systems,

is presented. It uses high gain,
nonlinear feedback methods

to achieve precision simulation

with @ minimum of components.

Simulating
Discontinuous
Nonlinear
Functions
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Senior Engineer

and BILL B. FANNIN
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Tucson, Ariz.

Fig. la: Basic high gain feedback circuit is shown. b: Output of
amplifier A, provides Dead Space simulation. c: Qutput of Az simulates
the operation of a Relay or On-Off circuit. d: Output of A; is a
Limiter.
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_\ BASIC circuit using the high gain negative feed-
: back method for nonlinear simulation is shown in
Fig. 1a. Operational amplifier A, has unity gain from
X, to X,, (since R, = R,); the feedback path is from
X4, through A, and A, in series back through E; to 4,.
The circuit has two distinct modes of operation: (1)
when the input signal at X is less than the bias voltage
V., and (2) when X; is greater than V,.

In (1), when X; is less than V,, feedback amplifiers
A, and A, are operating at full gain, so that the feed-
back gain is extremely high (at least 108). Since the
feedback is negative, the voltage at Xy, remains essen-
tially at zero, as does the voltage at Xy,. The output
of Ay (X,3) is the negative of X, so that the net input
to A, is zero.

This condition of operation, known as the dead
space, holds as long as the input X, lies in the region
— Vo< X<+ V,.

In (2), as X, increases to a value greater than V,,
the output of amplifier A, is clamped by the limiter
action of CR, and CR, to a value equal to V,. Net
input to A, is no longer zero, but is equal to (X; — V).
Output of A, (Fig. 1b) is — (X, — V,) and the output
of A, (Fig. 1c) jumps to a value equal to V,. Since
the gains of both A, and A; are reduced to zero, the
feedback loop is no longer effective and A, acts as a
straight gain-of-one amplifier with a bias voltage V.
subtracted from the input. If the input voltage X,
decreases below the value of V,, the net input to A,
becomes negative, the output X,, reverses, amplifiers
A, and Aj switch out of their clamped mode of opera-
tion, and the large negative feedback is restored.

The output of A, provides Dead Space simulation;
the output of A, simulates the operation of a Relay
or On-Off circuit; and the output of 4, is a Limiter.

Simulating Hysteresis

Addition of positive feedback, as shown in Fig. 2,
introduces into the circuit hysteresis, permitting the
simulation of such functions as the Polarized Double-
Throw Relay with hysteresis.

This network functions in the following manner:
as the input X, increases positively approaching the
voltage V,, the output X,., is held at zero, as previ-
ously explained. When X, exceeds the dead space
voltage V., the feedback loop loses control and X,,
is limited to the voltage V,. Positive feedback, through
the potentiometer P, reduces the bias on amplifier A,
from V, to (V, — BV,). Therefore, if the input signal
is reduced, the negative feedback loop does not regain
control until the input reaches this new bias. Thus
both dead space and hysteresis have been simulated;
the amount of hysteresis is controlled by the positive
feedback factor 8, as shown in Fig. 2¢, d, and e. Note
that the hysteresis can exceed the dead space V. with
no loss of control.

Simulating Backlash & Quantizing

Integral feedback may be added to the polarized
relay network of Fig. 2 as shown in Fig. 3a. This cir-
cuit may be used to simulate the action of Backlash,
Quantizing, and the Free Running Multivibrator; the
type of simulation obtained is determined by the posi-
tive feedback factor 8.

Action of the circuit is as follows: As X, exceeds the
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Nonlinear Functions (Concluded)
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Fig. 2a: Addition of positive feedback to basic circuit. b: Output of
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positive feedback factor and is determined by the setting of poten-
tiometer P and resistor R.
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Fig. 3a: Addition of integral feedback. b: Backlash simulation. c:
Quantizing simulation. d: Granularity simulation (small quantizing
steps).

Fig. 4a: Use of derivative feedback. b: RC=0.01 sec. ¢: RC=0.001
sec.
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dead space voltage V., a step of magnitude V, appears
at the output A, as explained before. A fast acting
integrator, A,, integrates this voltage and applies
additional negative feedback to the input of A,. The
action continues until the ouput of A, is forced back
to zero, at which time the circuit returns to the dead
space condition.

If no positive feedback is used (8 V, = 0), the Back-
lash transfer function shown in Fig. 3b is obtained.
With unity positive feedback and with V, = 2V,, so
that the positive feedback voltage is equal to 2V,, the
Quantization action of Fig. 3¢ results. If V, and V,
are made very small, so that a large number of quan-
tizing steps are obtained, the action of Granularity
(e.g., granular potentiometer) is simulated (Fig. 3d).

When the circuit is adjusted to give Quantization
stimulation, the output of amplifier A, is a series of
pulses which may be used to measure slope: polarity
of the pulses indicates the direction of the slope of
the input (i.e., positive pulses indicate a positive
slope), and the frequency of the pulses accurately indi-
cates the steepness of the slope. If small quantizing
steps are used, so that the sensitivity is high, the
circuit will give excellent results even for inputs
which have a very slow rate of change.

For positive feedback greater than 2V, the circuit
becomes a Free Running Multivibrator with the period
precisely controlled by the integrator time constant
RC and by the amount of positive feedback.

Use of Derivative Feedback

An example of the use of derivative feedback added
to the basic method is the static and coulomb fric-
tion simulation shown in Fig. 4a. For this simulation
the amplifier A, is replaced with an integrator. If the
applied force (X;) is greater than the friction force
subtracted by the feedback loop, there exists a net
force which acts on the body of mass “m” and ac-
celerates the body. This acceleration is integrated
with respect to time by A, and velocity appears at X,.

The limit voltage on A, (V) represents the magni-
tude of the coulomb friction and the limit voltage on
Ay (V.,) represents static friction. It is seen that X,
(velocity) will remain at zero, by the same reasoning
given in the basic method, until X, (force) exceeds the
voltage V., (static friction). Once this has occurred,
the feedback loop loses control and the ouput of A,
jumps to V,. Differentiation action of R-C in the input
circuit of A; would cause the output of A; to jump
except that it is clamped at V, (static friction) by
the action of CR, and CR,. As the capacitor C charges,
the gain of A, reduces to unity and the output of A,
becomes that of A, (coulomb friction).

If the applied force (X,) is now decreased to a value
equal to V, (coulomb friction) the velocity (X,) will
become constant. If the force is further reduced to a
value below the coulomb friction, the net input to 4,
reverses and the velocity decreases until it becomes
zero. At this time the feedback loop regains control
and the static friction can once again appear.

Addition of another integrator, A,, integrates veloc-
ity to give distance.

Summary
It has been shown that the high gain feedback
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method can be used to simulate a variety of discon-
tinuous nonlinear functions. No attempt has been
made to illustrate all of the functions which may be
simulated. The simpler nonlinearities, such as lim-
iters, absolute value circuits, and flip-flop comparators
may all be simulated using this method. However,
since the basic circuit uses three amplifiers (the high
gain feedback loop requires two amplifiers to obtain
negative feedback), the simpler nonlinearities may
. be simulated with fewer components using other
methods.

As the complexity of the nonlinear function in-
creases, the use of the high gain feedback method for
simulation results in the use of a smaller number of
components than is required when using more con-
ventional “series building block” methods.

A great variety of wave forms may be generated
using different combinations of positive, negative, in-
tegral, and derivative feedbacks. The more common
simulations have been outlined and should suffice for
the majority of control system simulations. In most
cases, more complex discontinuous nonlinear functions

may be simulated with an extension of the principles
shown.

The same basic circuit is used for all simulations
using the high gain feedback method. This makes it
a straightforward and relatively inexpensive task to
build a Nomnlinear Function Generator consisting of
four operational amplifiers packaged into a unit. The
unit would have a front panel selector switch which
would make the proper connections to obtain all of the
simulations outlined in this paper. Such a unit might
well be a valuable addition to any analog computer
installation engaged in control system analysis.

Addendum

Circuits illustrated in this paper were bread-
boarded and tested at the Hughes Aircraft Co., Tuc-
son, Ariz., using a twelve amplifier manifold designed
by the authors. George A. Philbrick K-2 series plug-in
operational amplifiers were used throughout.

It was necessary to use 100 pf capacitors across the
input resistors of A, and A; for equalization to pre-
vent oscillations.

Dual Visibility

DRAFTING reproduction method makes both
sides of an etched circuit board visible simul-
taneously. It was developed by engineers of the
Hughes Aircraft Co., Culver City, Calif. communica-
tions division.

The ‘““dual visibility” is achieved photographically
by printing a bold outline of the front, or component
side, of the circuit board, over a faded outline repre-
senting the back, or solder side.

Thus the complete circuit, with the location of all
the components in relation to the solder points, is
clearly visible at a glance. The method virtually
eliminates chance of error in circuit layout and has
reduced design drawing costs by 50%.

The quality of microfilmed copies of the drawings
meet the strictest requirements of military specifica-
tions. Sensitized drawing film is used to make the
photographic drawing, Reade said. Here’s how its
done:

First a master drawing of 4:1 scale is made of only
the etched side of the board. This is photographi-
cally reduced to make negatives of machine and as-
sembly drawings.

Two negatives of the master are made, both re-
duced to 2:1 to fit on D-size sensitized drawing film.

The dual visibility is achieved by projecting the
etched circuit on the sensitized film and fading it out
by use of a screen. Then the components are inked
in by the draftsman or engineer, and the boldness of
the component outline over the faded circuit presents
a distinctive drawing, providing marked contrast be-
tween the two sides.

Solder pads, marked with a dot in the center, iden-
tify drill holes in the machine drawing. Assembly
information is noted in the margins of the master

drawings, thus providing a permanent guide to each
circuit board.

The same technique can be used to show circuits
on a double-sided etched board. The circuit on the
near side is shown very bold and the reverse side is
“faded out.”

The differences in line density readily distinguish
the component, circuit-near-side, and circuit-far-side
in the double-sided etched board.

Hughes engineer A. P. Johnson demonstrates ease of
tracing circuit when compared with master drawing.




Fig. 1: Shown are some of the heat sinks used to determine
the optimum configuration for the best heat dissipation.

Getting the Most From a

Careful thought to location, fin spacing

and shroud placement will increase the heat transfer efficiency
of a power transistor heat sink. The findings described here

HE effectiveness of extruded heat sinks designed

for high power transistors, such as the TO-3 and
TO-36 types, can be much improved (and also de-
graded) by the method of mounting.

Heat sinks are generally rated by the manufacturer
when suspended in free air. In a practical applica-
tion, however, the sink must be mounted in a chassis
where other components and structure can affect the
air flow to and from the sink, as well as conduction
of heat from the feet of the sink. These factors are
very important in predicting sink performance. They
can change the free air rating as much as 279!

Although very complex, consideration of the fac-
tors which affect the heat transfer will show the im-
portant ones. The effect of radiation at the tem-
perature differentials normally used is small. For a
difference of 50°C and with 1009~ emissivity of both

Fig. 2: Drawing shows the test setup used to evaluate the sinks.

100

should improve any heat sink installation.

surfaces, radiation accounts for about 0.015 watts/sq.
in.1, The basic equations for convective heat transfer
involve many factors, most of which have small effect.

A survey of available data ! 2 3 indicates, without
detail analysis, where improvements in the convective
transfer may be expected, and what structures would
degrade it. These data show that a parallel plate, more
than 20 mm away from the heat transfer surface, does
not affect convective transfer. In fact, the optimum
distance for maximum velocity of air flow past a
smooth vertical plate is between 2 and 4 mm. Be-
yond 10 mm, the velocity is practically negligible.
Also the temperature rise in the air flowing past the
plate is negligible beyond 10 mm. This would indicate
that a skroud between 10 and 20 mm away would
not adversely affect the heat transfer coefficient. Such
a shroud, if formed into a chimney, might help create
a draft which would increase the air flow past the
surface. Extension of the shroud above the surface of
the heat sink should increase the draft effect. A
limit would be reached, however, when the additional
friction loss would exceed the draft gain.

To verify these conclusions, 4 heat sinks, from
different manufacturers, were tested with several
combinatiors of mountings and shrouds. (See Fig. 1.)
The sinks all were basically the same in overall di-
mensions, but differed widely in the number and
spacing of fins. Refer to Table 1.

The Test Standard

Most of the tests were run at a constant 20 watts
input to a 2N441 transistor mounted in the center
of the sink. The stud temperature of the transistor
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By HERBERT GILL
Sr. Mechanical Eng.

Kin Tel Div.

Cohu Electronics, Inc.
5725 Kearny Villa Rd.
San Diego 12, Calif.

Heat Sink

was measured with a thermocouple imbedded in a
copper washer under the retaining nut. The tests were
run with the axis of the extrusion vertical, in still air
at 75°F and 100 ft altitude. Except for free air tests,
the sinks were mounted as shown in Fig. 2, with the
plate material, spacers, and shrouds combined as
shown in Table 2. The actual temperature rise (°F)
for the combinations is also shown in this table. Some
other combinations were tried, but where the re-
sultant change was less than 1°, the version is
omitted.

The tests substantiate the worth of the ‘“chimney
effect,” and also the importance of the mounting on
the heat transfer capabilities of the sink. Time did
not permit a detailed analysis of each variation. The
effort had to be concentrated on developing a mount-
ing which would improve the sink performance. The
heat transfer was improved from 16 to 829 , depend-
ing on the sink design itself.

Effect of Fin Spacing
The effect of fin spacing is quite important. Unit D,
with very narrow fin spacing, showed a slight ad-
vantage over the others in free air, but it was much
less sensitive to environment, so its performance could
not be upgraded as much as the others. In some cases
this insensitivity to environment can be an advantage,
and this sink probably will perform well where forced
convection is used.
The unit A, with the widest spaced fins, showed the

Mr. Gill is now Sr. Design Engineer in the Telemetering Group
(f:ur {:olaris Missiles, Lockheed Misxiles and Space Co., Sunnyvale,
alif.,
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best improvement, probably due to the favorable
ratio of friction coefficient inherent in a high duct
area to surface perimeter. Because of the small forces
available to induce air flow, the flow friction losses
are important. It is possible that further tests would
show a more optimum value for such factors as the
shroud spacing, metal thicknesses, and length of duct
for each sink style. Possibly the performance of types
B and C could be made equal to, or exceeding that of
A, but there is no indication that type D could be
brought up to a comparable level.

Obviously, direct mounting of the sinks to thermally
conductive plates improved the performance because
of heat flow through the mounting feet. Not so ob-
vious, however, is the fact that when the mounting
plate is against the fins, the restriction of air flow
on this side of the sink degrades the convective trans-
fer. When the sinks were spaced out from the plate
with an aluminum bar the full length of the sink, all
gained in performance. Metal spacers of small area or
plastic low-conductivity spacers degraded perform-
ance, both by decreasing conductivity and by destroy-
ing the chimney draft effect by side leakage of air.
The best mounting will probably be a form shown in
Fig. 3, where the mounting is joggled to form the
air passage, and only a single joint restricts heat flow
under the mounting feet. The optimum air passage
width is difficult to define. It is dependent on the sink
design itself, on the temperature rise, and on air
density. The optimum appears to be fairly broad, with
a range between 14 and 33 inch producing about the
same results on types A, B, and C.

The same considerations apply to the position of
the shroud used on the other side. Added gain can be
made by using a heavier gage material than the 0.02
inch stock used in the tests, by using a closely fitted
joint between the sink and shroud, and where tem-
perature differences are larger, a black high-emis-
sivity coating will increase heat transfer. Where top
performance is needed, all these little items can be
used to accumulate a large gain in heat transfer. The
problem of altitude needs investigation. The heat
transfer rate suffers at altitude because of the low-
ered density of air, and must he seriously considered
even for equipment used in the 5000 to 10,000 ft
range. There is a lack of data, and the mathematical
correction for this type of unit is not very satisfac-
tory. The effect of altitude on conventional chimneys
has been found?, and the data can be summarized as
follows:

Fig. 3: This shows the recommended heat sink installation.

(P
[ ]!

T M : LJ AT T
N 'i’—“ i U || e

D | | G

=

w
| SNUG FIT

— /

Sl

101



Table 1

Summary of Heat Sink Characteristics

Parameter Sink A Sink B Sink C Sink D
A. Fins per side 6 8 8 14
B. Spacing between
Fins 0.62 0.38 0.38 0.18 inches
C. Fin height 0.60 0.43 0.50 0.38 inches
D. Fin thickness 0.075/0.040 0.050/0.020 0.10 0.050 inches
E. Fin shape tapered tapered rect. rect.
F. Fin surface smooth smooth serrated serrated
H 1- S . k G. Th?"tm:ll _resisftance
as listed in mfgr's
€a in catalog 2.1 2.3 1.28 1.1 °C/watt
H. Measured thermal
. resistance 2.2 2.2 2.1 2.1 °C/watt
(Continued) 1. Thermal resistance /
for best combination
of factors 1.6 1.7 1.6 2.0 °C/watt
J. Improvement 27% 23% 249% 5%
K. Heat transfer
coefficient* 0.0044 0.0038 0.0035 0.0029 Watts/°F/sq in.

* Mc Adams? value

Relative increase of stack height and diameter to
produce draft equivalent to that of sea level for same
temperature difference.

Altitude Stack Stack
Height Diameter
S.L. 1.00 1.00
5000 1.36 1.06
10000 2.14 1.17
Table 2

Temperature Rise Test Results

Temperature Rise (°F) With
20 Watts Input

Configuration of Test Sink A SinkB SinkC Sink D
Free air 79 78 75 76
Mounted Flat on 0.04 in.

steel plate 73 75 72 77
Same but with shroud

having 14 in. gap 68 76 69 73
Same but spaced from

plant with 34 in. bars 70 70 65 72
Same but with 34 in. bars

and shroud 62 64 63 70
Same but with 4 in. stack

on top — 54 — —
Mounted flat on 0.09 in.

aluminum plate 64 72 62 76
Same but with shroud

having 1 in. gap 60 67 56
Same but spaced from

plant with 34 in. bars 61 65 62 -
Same but with 34 in. bars

and shroud 58 61 56 n
Horizontal plate 54 in. below 70 72 = 78
Mounted on 0.09 in

phenolic sheet 82
Mounted flat on 0.04 in.

steel plate 81
Same but with shroud

having no gap 77
Spaced from steel plate

on 14 in, standoffs 75
Mounted on 0.09 in. aluminum

plate with 0.008 in.

Mylar between plate

and 34 in. bars S 68 = —
Same except only 0.004 in.

Mylar — 65 —
102

for vertical, smooth, flat plate is 0.0024 watts/°F/sq in.

The restricted passages between fins and any turns
or restrictions in the air passage have a more pro-
nounced effect at altitude.

Any restriction of the free flow of air into and out
of the sink will degrade the performance. A flat hori-
zontal plate °% inch below the bottom of the sink will
increase the temperature rise by 6° to 9°. A 3 or 4
inch high stack above the sink on the other hand, can
decrease the temperature drop by 8° to 10°. A 0.004
inch film of Mylar® under the feet of the sink can
change the temperature 4°; a 0.008 inch film can
change it 7° or so. Such values are much better than
when the sinks are mounted on plastic standoffs or
collars, so the former is a better method of insulating
the sink from the mounting panel. Mica or a similar
high heat conductivity insulator can be used to ad-
vantage here.

Fig. 3 shows a heat sink mounting designed in ac-
cordance with our tests and analysis. With one sink
a gain of better than 309% is attained.

Locating the Heat Sink

When space is available, a greater gain results from
the use of a stack, such as is shown in the vertical
section of Fig. 4d. Given a choice of sink location,
it is best placed at the bottom of a chassis so a duct
configuration like Fig. 4d or 4e can be used. If the
sink must be placed at the top of the unit, use a
shroud as shown in Fig. 4¢, or if there is high internal
heat generated in the box, consider Fig. 4f. Avoid
configurations like 4a and 4g if high wattages are
to be dissipated—they will not do the job. A nar-
rowly spaced fin style of sink like unit D, placed
outside the box as in Fig. 4h, and spaced out about
14 inch will do a better job.

When design 4b is to be used, the bottom opening
can be about the same size as the sink overall pro-
jected area, but the top opening must be at least 20%
longer and 35% wider than the sink to assure ade-
quate air flow. Where a curved duct is needed as in
4e and 4f, the opening should be about 1209 of the
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sink area. When the mounting in 4h is used, the sink
must be spaced off of the mounting surface to be fully
effective. This is particularly important if the mount-
ing surface is thin gage metal or an insulating ma-
terial. With widely spaced fins, a shroud will also
help.

Screens should not be used over vent openings if at
all possible. When required by RFI shielding or other
reasons, use a material with as high a percentage of
opening as possible, and increase the vent size to
compensate for the restriction.

The tests brought out a discrepancy between the
manufacturer’s published data and the test results in
free air for two of the sinks. The discrepancy is well
beyond the normal instrument error. Since the tests
on all units were conducted under the same condi-
tions, the presumption is that there is an error in the
published data, or the tests were run under much
different conditions by the manufacturer. As shown
in Table 2, all units had about the same thermal re-
sistance in free air, about 2°C/watt. In two cases the
manufacturer’s data agreed with the value actually
measured in the tests, but in the other cases, the
manufacturers gave values of 1.6 and 1.1°C/watt.

Before published values for the thermal resistance
are used, they apparently need to be checked by actual
tests, or should be certified by an independent labora-
tory, and the method, procedure and mounting of the
heat sink for the test explained in detail. There is a
need for a standardized procedure so the data can be
relied upon for design. As far as the 4 sinks used in
these tests are concerned, the use of the published
data in two cases for design will be in error—in one
case by almost 100% for free air. When the sink
is placed in a restricted area, and hemmed in by other
components, all the data may be invalid—so be care-
ful!

Fig. 4: Shown below are several methods of mounting transistor
heat sinks. Obviously, some are much better than others.
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With respect to the heat sink design itself, there
is room for improvement when only natural convec-
tion is to be used. Multiplying the fins within a given
volume will increase the area available for heat trans-
fer to be sure, but as line K of Table 1 shows, the
convection transfer coefficient itself decreases more
rapidly, so the overall efficiency is less. The answer
is not to engage in a “Horsepower” race to increase
the area.

Fin shape has an effect on the performance as
brought out by Kraus®, but the effect is small. This
is so because the generally low surface-to-air convec-
tion factors do not produce appreciable temperature
through the fin length. However, some of the ineffec-
tiveness of Unit B is due to the very thin fins. On the
other hand, the data of Schmidt!- 3 show the overrid-
ing importance of adequate air flow space between the
fins—performance drops when the space is narrow
enough to affect the velocity or temperature gradient.
Examination of the important area/wetted perimeter
ratio effect on the friction losses in the duct! will lead
to the same conclusions. The optimum fin size and
spacing for natural and forced convection conflict,
so a unit designed for both will not be optimum for
either. It should be possible to gain better perform-
ance if the sink is designed only for natural convec-
tion. Unit A is better in this respect than the others.

Sufficient data were not available to find the effec-
tiveness of the serrations of units C and D. The effect
of serration area is certainly obvious in the catalogs,
but consideration of Schmidt’s data make the heat
transfer effect questionable.

Conduction Through the Feet

The second improvement is better provision for
heat transfer by conduction through the feet. Sinks
A and C, with heavier walled feet show greater im-
provement when mounted on conductive plates. In
fact, roughly half the gain came in this manner. Some
of this gain has to be sacrificed when the sink must
be electrically insulated from the mounting. However,
this can be minimized by using thin, high heat con-
ductivity insulation such as mica or silicone impreg-
nated glass cloth. Conductive heat flow could be aided
by proper location and proportioning of the feet.

By using the principles of mounting design out-
lined, it is possible to obtain better performance from
available high power heat sinks when using natural
convection alone. Greater gains are possible by an
intelligent re-design of the sink itself, using the avail-
able data on convective heat transfer. Such an attack
is more in keeping with creative engineering than
such methods as grease under the joints and black
paint. These may be in keeping with laboratory ex-
periments, but are hardly suitable for reliable produc-
tion units.
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These antennas were designed for operation in the 8.2 to 12.4 gc fre-
quency range. They are simple in design and can be produced in quantity
by using low cost aluminum casting processes.

Design & Performance Data For . ..

X-Band Aircraft Antennas

DESIGN and performance data are given for a set
of X-Band antennas suitable for airborne use
in the 8.2 GC to 12.4 Gc frequency range. The an-
tennas described are a linear vertical polarized horn,
a linear horizontal polarized slot radiator, and right-
and left-circular polarized horns.

The antennas are simple in design. They are useful
in airborne applications for the transmission or re-
ception of r-f energy of either linear or circular
polarizations. These units can be used as antenna
and detector assemblies for crystal-video systems with
the use of suitable waveguide-to-coaxial crystal
mounts.

Performance data is presented in the form of
VSWR, radiation patterns, axial ratio, and gain
measurements.

Fig. 1: Photograph of X-band vertical polarized antenna.
—
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General Design

Construction Details—Photographs in Figs. 1, 2
and 3 and the three view drawings of Figs. 4, 5 and 6
reflect the general construction details. The antennas
shown were fabricated of brass for ease of laboratory
modification and adjustment during the development
program. The simplicity of these designs, however,
will permit the use of low cost aluminum casting
processes for their fabrication.

The antenna feeds are sections of standard X-Band
waveguide for which the inside width and height di-
mensions are 0.900 in. and 0.400 in. respectively.
Choke flange connectors are used for a good degree of
coupling flexibility on installation of the units in
system waveguide assemblies. These flanges intro-

Fig. 2: Photograph of X-band horizontal polarized antenna.
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M. F. Gunderson

duce only very small reflection and loss in the system
transmission line.

Vertical Polarized Antemna—This antenna is a
waveguide horn type radiator designed for broad pat-
tern coverage in the azimuthal plane (H-plane). The
broad H-plane patterns are obtained because of the
geometrical shaping of the physical aperture of the
antenna. This technique has been used by other
workers!-2 in the field and is very useful in applica-
tions where broad pattern coverage is needed.

The V-shaped antenna aperture and vertical septum
broaden the radiation pattern in the H-plane, with
little or no effect on the patterns in the E-plane. The
reflection caused by the vertical septum, however, was
sufficient to necessitate the use of internal “matching.”
Inductive post tuning was used to provide the needed

Fig. 3: Photograph of X-band circular polarized antenna.
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Fig. 6: Drawing of X-band circular polarized antenna.

Fig. 7: “On axis” gain and VSWR measurements of antennas.
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X-Band Antennas (Continued)
e — ]

match. A one-sixteenth diameter metallic rod, posi-
tioned within the aperture, Fig. 4, reduced the VSWR
of the antenna to less than 1.5:1 across the operating
frequency band. The post position was found experi-
mentally in a slotted line test set-up.

Horizontal Polarized Antenna—A short section of
standard X-Band waveguide, terminated in a ground
plane, provided a very simple broadband slot radiator
for the linear horizontal polarized antenna. The maxi-
mum VSWR that may be expected for a radiator of
this type,3 considering the width-to-height ratio of
the waveguide, would be about 2:1. For many appli-
cations, this maximum value would be acceptable.
However, for our specific applications, it was desired
to limit the VSWR to less than 1.6:1 over the wave-
guide bandwidth. Internal “matching” of this unit,
as described for the vertical polarized element, pro-
vided the necessary tuning to meet the VSWR re-
quirements.

The ripples found in the radiation patterns (Figs.
10 and 11) are those to be expected in the plane of
polarization of a slot radiator terminated in a finite
ground plane.

Circular Polarized Antenna — This antenna is a
horn type with a square aperture. The basic construc-
tion permits the unit to be configured for either right
or left-circular polarization.# This is dependent only
on the physical orientation of the dielectric phasing
section within the square guide section.

The basic conditions needed for an antenna to pro-
duce circular polarization are:’

(a) Radiation of two simultaneous fields of equal
intensity.

(b) The E vectors of the fields must be in space
quadrature.

(c) The E vectors of the fields must also be in time
quadrature.

The conditions noted in (a) and (b) above are ful-
filled in this design by the physical geometry of the
antenna. The waveguide feed section propagates the
dominant TE,, mode. This feed section is clocked
at 45°, with respect to the square guide section, so
that the resultant wave entering the square section
is resolved into two orthogonal modes—TE,, and
TE, ;.

Condition (c) was obtained by using a teflon di-
electric sheet located in the square guide section. The
dielectric sheet alters the velocity of propagation of
one mode without much effect on the other mode. In
this case, the mode whose E lines are parallel to the
dielectric sheet is retarded in phase with respect to
the mode whose E lines are normal to the dielectric
sheet. The important parameters in the design of
a phasing section of this type, to produce the desired
phase quadrature between the two modes, are the
dielectric constant (¢) of the material and the ratio
of the thickness of the material to the inside dimen-
sion of the waveguide. Design data® is available for
finding the desired phase shift per centimeter of
length of the dielectric sheet. The length may then
be adjusted for the phase quadrature relationship.
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Fig. 8: Radiation pattern data for linear vertical antenna.

The dimensions of the phasing section, in this appli-
cation, needed slight adjustment in the lab. for best
performance. The measured axial ratios of the an-
tenna, with the phasing section, is less than 2.0 db
both “on-axis” and for angles of = 30° in the E and H
planes over the full waveguide bandwidth. Dimen-
sions of the phasing section are as shown:

K
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Fig. 9: Radiation pattern data for linear vertical antenna.
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One end of the phasing section is tapered in the
form of a V-notch to reduce reflections. Notching of
the other end would, no doubt, further reduce the
reflections. This was not necessary as the measured
VSWR of the antenna, with the phasing section, was
less than 1.5:1 over the bandwidth. Small teflon rods,
extending through the upper and lower walls of the
waveguide, are used to pin the phasing section in
position. Other methods, such as slight grooving of
the inner waveguide walls, may also be used.

The antenna shown in Fig. 6 is configured for left-
circular polarization. Right-circular polarization may
be obtained by physically rotating the phasing section
by 90° within the square guide section.

Fig. 12: Radiation pattern data for circular polarization.
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Performance Data

Test Conditions—All antenna measurements were
conducted in an r-f anechoic chamber that was free
of reflections and spurious responses. Each antenna
was mounted in the center of an 8 in. circular metallic
disk ground plane. Gain, axial ratios and radiation
pattern measurements were performed at a trans-
mitting test distance within the Fraunhofer Region
(Far Field).

VSWR and Antenna—Curves in Fig. 7 show the
measured VSWR and ‘“on-axis” gain of each of the
antennas. The VSWR of all units is less than 1.6:1
over the frequency band, with gains varying from
about 4 db to 7 db above an isotropic radiator. The

Fig. 13: Radiation pattern data for circular polarization.
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X-Band Antennas (Concluded)

gain values are compatible with the radiation pattern
coverages obtained.

Radiation Patterns—Figs. 8 through 13 are the
principal E- and H-plane radiation patterns. The pat-
terns are voltage plots and the half-power beamwidths
may be found upon inspection.

Avxial Radios—The axial ratios of the circular
polarized unit are less than 2 db over the waveguide
bandwidth—both “on-axis” and for elevation and azi-
muth angles of + 80°. The maximum-minimum cuts
(shown in the radiation patterns) were performed by
rotating a linear polarized transmitting horn through
360° and recording the response. The phasing section
has been optimized for use over the 82 to 12.4 cc
bandwidth. Later tests, not reported here, indicate
that the circular antenna performs well down to
about 7.5 GC. For operation over a narrow band-
width, the dimensions of the phasor may be adjusted
to provide lower axial ratios.

Environmental Tests—These antennas have been
subjected to, and passed environmental tests in ac-
cordance with Military Specification MIL-T-5422D-
(ASG). These tests consisted of temperature, altitude,
vibration, shock, humidity and salt spray.

The use of standard waveguide flanges permits the
units to be readily converted to antenna and detector
assemblies, with the use of a suitable waveguide-to-
coaxial crystal mount, for usage in crystal-video re-
ceiver applications. Estimated tangential sensitivities
of such assemblies (based on a video amplifier band-
pass of dc—4 McC and using MA408B or 1N358A
video diodes) would be on the order of 45 to —50
dbmw ‘em?,
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What's New

Numeral Reader

A\' experimental machine recognizes numbers in dif-
ferent handwritings and can enter them directly
into a computer system.

The numeral reader is being evaluated jointly at
Tufts University by the Advanced Systems Develop-
ment Division of IBM and the university’s Institute
for Psychological Research. Evaluation is still under-
way, and IBM has no plans to market it commercially.

Purpose of the experiments is to see how well the
reader performs when people have been trained to
write “correctly,” and how much tolerance for varia-
tions in character shapes should be provided in the
next version of logic for the machine. The logic of
the experimental reader was developed on the basis of
a sample of 3,000 numbers handwritten by a group
of 30 people with no constraints placed on their style.

IBM’s experimental numeral reader recognizes numbers that
are handwritten in a varieity of styles, sizes and positions.

At the present level of logic development, 98.5%
of the numerals have been read correctly. Of the nu-
merals written by 909% of the subjects, the reader cor-
rectly identified 999%, rejecting 1% as “unreadable”
and mistaking .07% for the wrong numerals.

Operation begins with insertion of an ordinary
IBM card bearing 25 handwritten numerals. The card
is scanned optically. When a numeral is identified, this
is recorded by means of punched holes in another IBM
card which can be processed by conventional com-
puters or accounting machines. During a demonstra-
tion, an oscilloscope displayed the number shapes rep-
resented by analog voltages.

The design departs from previous methods. Whereas
they scanned optically with one fixed “routine,” this
scanner explores the contours of a character with a
moving beam of light. As the scanning beam moves
over its path, following the contours of the numbers,
analog voltages corresponding to the shape of the
characters are generated and analyzed, using a com-
bination of analog and digital techniques. Special cir-
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STANDARD TWIN PANEL

....from General Electric

AN entirely new method of providing a safety
shield across the viewing surface of a television
picture tube permits reductions in weight and size,
and improved viewing quality—all without reducing
the screen size.

The new type shielding developed by G.E.’s Cathode
Ray Tube Dept., Syracuse, N. Y., is trademarked
“LAMILITE.” It consists of a thin coating of tough
plastic, similar to the safety coating used on photo
flash bulbs.

While providing as great or more safety than cur-
rent shielding methods, the shield reduces reflection.
Heretofore, portable TV receivers used either a sepa-
rate panel of safety glass, a heavy plastic shield, or
an extra glass face plate bonded on the front of the
picture tube. All these methods require that light pass
through several layers and thicknesses, causing qual-
ity-damaging reflections and refractions.

In the new method the outside shield surface adds
only a thin (35 mils) tough skin in direct contact with
the face plate of the picture tube. This reduces both
the number and angles of refractions and reflections
occurring as light passes from the inner phosphor sur-
face to the eye of the TV viewer.

Use of the new plastic shield can reduce the weight
of typical 19-inch television picture tube installation as
much as four pounds, which should be a considerable
advantage in table and portable models. This makes
worth while another four or five pounds of weight re-

cuits detect the presence of important shape features
of the handwritten numbers. The technique is flexible
enough to allow recognition regardless of wide varia-
tions in size, registration, orientation, or shape of the
numbers, so long as they are written in the 2x3-inch
space of an IBM card.

Program for
Subscription Fulfillment

XECUTIVES of 14 leading publishing companies
have viewed a high-speed EDP system solving one
of their industry’s knottiest problems.

The problem: keeping subscriber lists up to date
against thousands of individual changes received
daily. The solution: a computer method developed by
the publishers and IBM in a joint study which lasted
19 months.
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LAMILITE

Plastic Shields Picture Tubes

New G.E. portable TV is much lighter than
previous models. Part of this lightness was
achieved by using the new Lamilite shield.

duction by use of lighter material for the cabinet and
for the metal chassis that holds the electronic com-
ponents.

In addition, use of the “LAMILITE” picture tube
could reduce the overall depth of a television set by
a full inch or more—as compared with a typical 19-
inch set using the twin-panel bonded picture tube or a
separate pane of safety glass of thick plastic shield.

...from Kimble Glass

NEW process, called Kimcode, will enable the TV

industry to make picture tubes lighter, shorter
and more economical. Kimble Glass Company, subsidi-
ary of Owens-Illinois, is the developer.

The new process—called Kimcode for ‘“Kimble
method for controlled devacuation”—eliminates the
presently used safety shield on TV picture tubes. To-
day’s shield is either a separate piece of glass placed
in front of the tube or a newer, more costly method
of laminating the shield directly to the tube face.

The Kimble process reduces the weight of compo-
nents needed for shielding a 23-inch tube from 1134
pounds for a laminated tube to 2 pounds for the Kim-
code method.

The Kimcode process has three major elements—
two metal bands and a fiberglas fabric skirt. The net
result of these elements is to arrange the stresses to
provide for a mild and safe devacuation of the tube
should it be cracked or broken.

The procedure will be made available fo both the
publishing and the computer manufacturing indus-
tries. It can be adapted to the needs of any magazine
or subscription procurement source.

The project represents the first time magazine
publishers have joined together to improve procedures
for subscription fulfillment. Now, EDP methods have
been approved by a major segment of the publishing
industry as the most effective means of handling the
common problem of maintaining accurate subscriber
files.

The new procedure can be adapted to a specific
publisher’s needs without his being penalized by the
needs of others.

The program provides other advantages. Foremost
among these is a considerable reduction in the cost
of installing a computer. The new system. with spe-
cial and standard “library” programs, can cut these

(Continued on page 199)
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One method of detecting nuclear blasts is by using a thermal detection system.
The simulator described here can be used to test nuclear bomb alarm systems.
It can simulate nuclear yields extending into the megaton range.

It Simulates Burst Irradiance . ..

A Nuclear Burst Alarm Tester

O test nuclear bomb alarm systems,! and for oper-

ational checks on various thermal instrumentation
systems, a nuclear pulse simulator was developed.2
The simulation device for nuclear yields extending
into the megaton range is described here.

The simulator is designed to produce the char-
acteristic shape of the thermal pulse from a nuclear
detonation (Fig. 1). The rate of emission of thermal
energy following detonation rises very rapidly to a
first maximum, and then decreases to a minimum. Sub-
sequently, however, the radiant power rises to a sec-
ond maximum, after which it decays gradually to zero.

Fig. 1: Pulse of radiant flux which simulates that
resulting from a 16 megaton nuclear detonation.
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The minimum which occurs in the thermal pulse ig
caused by the atmosphere surrounding the detonation.
A spherical shell of shock-heated, ionized air forms
around the hot central core of the fireball, shielding it
from observation. This shielding occurs because the
ionized gases strongly absorb thermal radiation as
long as their temperature is above about 2300°K.3
As the ionized shock front expands and cools, the hot
interior is gradually unmasked, creating the second
maximum in the pulse of radiant flux. The thermal
emission falls off continuously with the subsequent
cooling of the fireball.

For a given atmosphere, the times to the minimum
and the second maximum are functions of the yield
of the nuclear device. The latter can be approximated
from t.,,, = W1/2, where t,,,, is the time to second
maximum in seconds and W is the yield expressed in
megatons.

The simulator was designed to produce a peak
irradiance in excess of 1 mw/cm? in a spectral range
roughly corresponding to that of an actual burst. It
was required to produce the first maximum with a rise
time of microseconds and a pulse width of milli-
seconds. The time of second maximum was required
to be variable out to 4.5 seconds, corresponding to
yields up to 20 megatons.

We used an electrical gas discharge tube to achieve
the very short rise time. Standard Westinghouse 4-
watt fluorescent lamps were successfully used as
discharge tubes. The difficulty of sustaining the gas
discharge for the required duration was resolved by
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using three of the lamps each with its rise time, dura-
tion, and intensity such that the total additive flux
gave the required shape for the first maximum.

The operation of the simulator is described with the
aid of Fig. 2. When the trigger switch is initiated,
each discharge capacitor is placed across its discharge
tube and the series of 3 four-layer diodes. Simultane-
ously, the four-layer diodes are triggered causing
them to break down and apply the capacitor voltages
to the discharge tubes, creating the desired light flash.
The desired shape and intensity of the flux from each
lamp was achieved by choosing appropriate time con-
stants for each discharge circuit, It was necessary
to use the same value of series resistance on all 3
lamps to avoid a staircase front edge on the pulse.

The generation of the second maximum for the
simulated nuclear thermal radiation pulse is also ex-
plained by reference to Fig. 2. The pulse shape is
generated by the 6J5 stage. The grid capacitor of
this stage is negatively charged by the rectified vol-
tage from the heater winding of the power transform-
er. At time zero a manual triggering switch removes
the charging voltage. As the capacitor discharges the
grid potential becomes less negative, thus increasing
the plate current and decreasing the plate voltage.
The discharge time constant determines the rise time
of the pulse. The fall time of the pulse is determined
by the time constant of the coupling circuit to the
following stage. The rise and fall time can be varied
with the potentiometers in the discharging circuits to
correspond to various yields., The polarity is chosen
to facilitate the driving of the output stage.

Fig. 2: Schematic diagram of the nuclear simulator.

A REPRINT

of this article can be obtained by writing on company letterhead to
The Editor

ELECTRONIC INDUSTRIES, Chestnut & 56th Sts., Phila. 39, Pa.

It is used to test nuclear alarm systems.

The second maximum waveform thus produced is
used to control a saturable reactor. This is essentially
a magnetic amplifier. The small power transformer
T2 is saturated by the plate current of the 6L6GB
which is connected to the high voltage winding. A
Westinghouse 75-watt flood lamp connected in the
primary closely follows the voltage waveform, thus
producing the desired thermal waveshape for the
second maximum.

The manual initiation switch operates the two por-
tions of the simulator circuit simultaneously. The
total thermal output of the unit effectively simulates
the wave shapes of thermal pulses from megaton nu-
clear detonations at the required irradiance levels.

This research was supported in part by the Air
Force Cambridge Research Laboratories, and the con-
ceptual contributions of Messrs. H. P. Gauvin and C.
L. Dieter are acknowledged.
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Finding Circuit Parameters By . . .

By JOHN S. FERGUSON

Electrical Engineer
Lenkurt Electric Co.
1105 County Rd.
San Corlos, Calif.

Drawing Ladder Network

Flowgraphs

The flowgraph of a ladder network can be drawn with a set of simple
rules given here. This method eliminates loop and node equations.
The most often needed circuit design parameters such as input or output
impedance, voltage or current gain can be found quickly and simply.

LOWGRAPH use in circuit analysis consists of two

steps. First a flowgraph is drawn from an equiva-
lent circuit. Secondly the flowgraph is reduced to a
single transmittance which is the parameter for which
the circuit is being solved. The second step is done
by methods of reduction, or by the topological formula
due to Mason.!-*

The first step, drawing the flowgraph, is done by
writing the branch and node equations of the equiva-
lent circuit. The nodes are drawn and labeled, and the
branch equations—as transmittances—are fitted in
between the nodes to form the flowgraph. This re-
quires a good deal of experience before flowgraphs
can be drawn rapidly, with confidence.

The method of drawing flowgraphs shown here is
simple and rapid. The flowgraph of a ladder network
can be drawn by following a set of simple rules, with-
out writing any loop or node equations. It will “look
like” the circuit it represents. If the graph is super-
imposed on the circuit, each transmittance will line up
with its associated circuit element.

The procedure is restricted to ladder type networks
of the type in Fig. 1, where one side of the circuit
is grounded.

1. “Feedback Theory—Some 1I’'roperties of Signal Flow
Graphs,” S. J. Mason, Procecdings of the IRE, September 1953.

2. "Feedback Theory—I urther Properties of Signal Flow
Graphs,” 8. J. Mason, PProceedings of the IRE, July 1956,
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Begin by considering the circuit of Fig. 1 with all
its Y’s and Z’s equal to zero—or as just two conduc-
tors. The flowgraph of the two conductors is drawn
as two parallel paths, one for voltage signal flow and
the other for current signal flow. The elements are
then added to the circuit, one at a time. As each is
added, its transmittance is drawn into the flowgraph.
When all of the transmittances have been included,
the flowgraph is altered to provide entry and exit for
the signal flow of the required circuit parameter.

L c2 Fig.2

C Ry L2 Rz

As an example, look at Fig. 2. The flowgraph is
begun by assuming the series elements L, and C., to
be very small impedances, and the parallel elements
C,, Ry, L, and R, to be very small admittances. With
these approximations, the circuit simplifies to two
parallel conductors, Fig. 3a whose flowgraph is as in
Fig. 3b.

i, —> o>

I o——— o ¢ o—»— 5%
4 4
- -1}
I I .

S Yy o0——»——00o
(o) (b)
Fig.3
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Proceeding from the left in Fig. 2, the first ele-
ment is a capacitor, C,, in parallel. The effect the ca-
pacitor has on the circuit determines how its transmit-
tance should effect the flowgraph. Since the capacitor
is in parallel, part of the input current will flow
through it, ¢, = e,C;s. The voltage between the con-
ductors will be the same to the right as to the left, of
C,. The transmittance should then subtract from the
current signal flow, but do nothing to the voltage
signal flow. The circuit and flowgraph are now as in
Figs. 4a and b.

i ?:T"gb ¢i o—» i 0%
€j icl €l e Y-cs
O—Lq il oO—p—l o _oio
(9) (b}
Fig. 4

Continuing to the right in I'ig. 2, the next element
is the series inductor L,. Since the current in the
circuit is the same on both sides of the inductor, there
is no change in the current signal flow at this point.
The voltage drop e, =i,L,s is represented by a sub-
tractive transmittance —L,s, directed toward the volt-
age signal flow path. The circuit and flowgraph at this
point are shown in Figs. 5a and 5b.

Fig. 5
Ui o .
|
eiT TC| eT y-~-Cis 4—Lis
o | —o0 i o — »—oio

(a) (b)

The remainder of the flowgraph is drawn with the
rest of the elements in order, one at a time. The
transmittances of parallel components are drawn as
subtractive admittances, directed toward the current
flow. The transmittances of series components are
represented by impedances subtracting from the volt-
age signal flow path. The flowgraph will now be as
in Fig. Ga.

The circuit drawn this way gives an insight into
the effect the components have on the circuit, and an
idea of how a flowgraph works. As both the voltage
and current signal flow paths are directed from the
input to the output, each component reduces either
the voltage signal or the current signal. This is what
is intuitively known about non-resonant circuits with
passive components. In measuring currents and volt-
ages, there is a continual decrease in them when
moving from the input to the ouput of a circuit.

Although the flowgraph in Fig. 6 gives the correct
feeling of what is happening, its use in analysis is
limited. The signal flow paths of both current and
voltage were drawn from the input to the output.
Consider the direction of signal flow to be independent
of the circuit’s input-output direction. Either or both
of the current or voltage signal paths of Fig. 6a may
be reversed without violating the flowgraph’s logic.
Since the nodes have been conveniently split, it is only
necessary to change the signs of the transmittances

ELECTRONIC INDUSTRIES ° August 1962
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Fig. 6

pointing into the reversed paths. Fig. 2 may be just
as well shown by Figs. 6b, ¢ or d.

The direction of a voltage or current signal flow
path corresponds to the direction one is “walking
through” a circuit. It has nothing to do with the
input-output direction, the direction of current flow,
nor the direction of voltage drops in the circuit. The
reason for the transmittance sign change in Figs.
6b, ¢ and d may be seen from Fig. 2. Reversing the
signal flow paths means one is examining, or “walk-
ing through,” from the output to the input. In passing
a series component, the voltage to ground, measured
to the right of it is less than the voltage measured
to the left of it. The additive transmittance accounts
for this.

In analyzing circuits, the most often needed param-
eters are:

Input impedance Z;=¢e/l;
Output impedance Zo=1¢e,1,
Voltage gain A,=¢, /¢,
Current gain A =1,/1;

-

<

To calculate these, the proper direction of voltage
and current flow paths must be chosen from Figs.
6a, b, c or d.

In the examples to follow, 3 element circuits are
used to simplify writing the equations. The methods
shown may be applied for any number of components.

Input Impedance
Consider the circuit of Fig. 7a.

REFERENCE PAGES
The pages in this section are perforated for easy re-
moval and retention as valuable reference material.

SOMETHING NEW HAS BEEN ADDED
An extra-wide margin is now provided to permit
them to be punched with a standard three-hole-
punch without obliterating any of the text. They can
be filed in standard three-hole notebooks or folders.
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F|owgraphs (Continued)

|

€ o— ? 3 > e,

T L

-C 1- =

H Ls 4 ~R eli TC R
4 5 3 o—

Fig. 8

incorrect (b)
(o)

i O——p £ —p €9
4-_Ls v %=G
@ 4
Since Z; = e;/i, the flowgraph must be entered at i,

and left at e, This requires the current and voltage
paths directed as in Fig. 7b.

This graph is illogical, since at node 1 there is no
transmittance entering, and at node 2 none leaving.
Fig. 7a was drawn considering the terminating re-
sistor to be a parallel conductance, subtracting from
the current flow. When considering input impedance,
the circuit could be drawn as in Fig. 7c, with a flow-
graph as shown in Fig. 7d.

The solution of 7d may be found easily from Mason’s

X pe AR

topological formula, 7 = which for the sim-

ple circuits of these examples may be reduced to
X patl
7= “PE _The paths are (1,2,5,6) and (1,2,3,

1 — X loops
4,5,6), Ls+ R. The loops are (1,2,3,4,5,6,1) and
and (1,2,5,6,1), —LCs?2 —RCs. Then

Voltage Gain

If the same procedure were to be followed, the flow-
graph for voltage gain would be drawn as in Fig. 8a,
with paths of (1,2,3), (1,4,523) and (1,4,5,6,3).

i—p ’
IS 1. WO " L]

4 L ]
L :tJ:C i 1-Cs ILS v—é
'AO—>—J—>— 1

oL

2
. (o) mcorrect(b)
]
o_,_lrﬂﬁ._/\/\/\_ﬁ o 6 5 4
SR o —————
s TC , t-c.c. Ls 4R
il - |
| 2 3
(c) (d)
Fig.7

There are no loops in Fig. 8a. Then A, = LCs2 +
RCs + 1. Checking the voltage gain by impedance
division gives A, = R/(Ls+ R). The comparison
between the two expressions is not striking. The diffi-
culty here is the shunt capacitor. The voltage gain of
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the circuit of Fig. 8b is the same as the voltage gain
of 8c. The capacitor is a redundant element. It must
be removed from the circuit when drawing the flow-
graph for voltage gain. The flowgraph for Fig. 8c,
shown in Fig. 8d, has a single path (1,2),+ 1 and a
single loop (1,2,4,3,1) —GLs. It solution is
1 R
1+GLs Ls+R’
which is the same as found by impedance division.

Ay =

Current Gain
For current gain, the flowgraph is the same for
input impedance except for the exit at ¢, instead of e,.

6
Fig. 9 <«

1 O—p— >

|

»Oig

The graph of Fig. 9 has a single path (1,2,3), + 1.
Its loops are the same as for the flowgraph of input
impedance, Fig. 7d. Current gain,
Y —
LCst +~ RCs + 1
1f the circuit were changed to Fig. 10a, the flowgraph
might mistakenly be

i o— T ‘ OIS
) ~c —%R

- 1]

Fig. 10 ’
drawn as in Fig. 10b

4 5 6 4 3

—— > ——

+“L“ 1-Cs ¢-G Y Cs R

»>—b—— f~+~§—>w P ———— 2—0-'0

b {c

The paths for Fig. 10b are (1,2,3), (1,4,5,2,3) and

(1,4,5,6,3). There are no loops, and
Ay =14 LCst 4+ LGs.
Current division in Fig. 10a correctly gives,
G

SCs+ G
The same trouble is found here as in the example for
voltage gain. So far as current gain is considered,
leading series elements are redundant. The current
gain is the same with or without the series coil. The
correct flowgraph for the current gain of Fig. 10a
is shown in Fig. 10c, with the voltage path reversed.
The single path (1,2), + 1, and the loop (1,2,3,4,1),

1 G
RCs+1 Cs+G

as before.

— 8RC gives A; =

Output Impedance

The circuit for output impedance has its load re-
sistor removed and a Thevenin equivalent generator
resistance put across the input. This is shown in
Fig. 11a.
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Fig. 1

The flowgraph of Fig. 11b has paths of (1,2,5,6),
(1,2,3,4,5,6) and loops of (1,2,5,6,2) and (1,2,3,4,5,6,1).
The output impedance is

Note the path reversal of voltage signal flow. Since

the flowgraph was drawn by looking in at the output, it

is the voltage signal flow that has been reversed. This
can be seen by turning the circuit end for end and
considering it an input impedance.

The main points of the 4 previous examples are
summarized in the following set of rules:

1. Draw the voltage and current signal flow paths in
parallel, horizontally.

2. Draw the transmittances vertically in the same
order as they appear in the equivalent circuit.

3. Draw parallel circuit elements as admittances di-
rected toward the current flow path. Draw series
elements as impedances directed toward the voltage
signal flow path,

4. For input impedance:

a. Draw the current flow path forward and the
voltage flow path reversed.

b. Make impedance transmittances positive, admit-
tance transmittances negative.

c. Consider the terminating element to be in series.

For voltage gain:

a. Draw the voltage path forward and the current
path reversed.

b. Remove leading parallel elements from the
circuit.

c. Draw impedance transmittances negative, ad-
mittance transmittances positive.

6. For current gain:

a. Draw the current flow path forward, the voltage
path reversed.

b. Remove leading series elements.

c. Make impedance transmittances negative, ad-
mittance transmittances positive.

7. For output impedance:

a. Draw the current signal flow reversed (output

(911

¢ ——e—p—— ——— - it =y = -
+Z =Y +Z Y- +Z
ij -l S it L __
(a: Input Impedance) (b: Current Gain)
e T~ ———-T— - €o i
4-Z -z +Y + +2g4 +2
il o -—— — - —— ) il - - Pe—

c: Voltage Gain)
Fig. 12 | E
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(d: Output Impedance)

to input) and voltage signal flow forward (input
to output).

b. Terminate the input with the generator’s series

impedance.

c. Label the impedance transmittances positive, the

admittances negative.

These rules are illustrated in Figs, 12a, b, ¢, d.
Circuit parameters such as ¥V, Y,, Z,, may be found
by altering one of the circuits found by the above
rules. The voltage or current in some point in the
circuit may be found by finding a suitable node from
which to exit. Elements other than R, L and C may
be drawn into a flowgraph by considering the ele-
ment’s equivalent circuit and applying the rules for
the circuit parameters required. Using the hybrid
parameters of a transistor, the equivalent circuit
shown in Fig. 13a has a flowgraph represented by
Fig. 13b.

Fig. 13
The minus sign for h, in the flowgraph is due to the
convention of drawing the equivalent circuit’'s output
current inward. This minus sign is obvious in the
common emitter configuration.

For a basic transistor amplifier terminated in a
resistance, Fig. 14a, the input impedance is, by
Fig. 14b,

i he
20 e — = >
efi R 4h; 7-ho TRL
('> 2 b >~ _i >
£ (@) o
1g.
9. 14 , hy by Ry
by = Ny — —————
1 + ho Ry,

The current gain from Fig. 15a, b,

'o
e

he i ho RL Y-h, 4R

_._Io

[« i —p——b

(a) —ht

Y

(b)
Fig. IS
e ’l/

1+ ho Ry,
Remembering the rule for remov-
ing leading series elements for cur-
rent gain flowgraphs, the flowgraph
requires neither h, nor h,.

.1[ =

=Y +2Z L
— =k io
¢ A REPRINT
of this article can be obtained by
=Y writing on company letterhead to
. The Editor
sTehm———<lo ELECTRONIC INDUSTRIES
Chestnut & 56th Sts., Phila. 39, Pa.
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Flowgraphs (Concluded)

Voltage gain is found by reversing the voltage and
current flow paths of Fig. 14b, recalling that the
reciprocals for i, and k, are used when paths are
reversed

I/he
e :I > > -’—eo
~h;j ho G
. Y yoL
Fig. 16 T [
—I/hf
{ 1 /by — hy
T T b +GL) — b b
by 4 Gy 41 e TG = ke

II, Ilf

The flowgraph for output impedance Fig. 17a, D
requires a generator impedance R,.

|
— hi R,
7 hy h, (e + It) n + R,
A ho T he (he + R — bk,
| = )y h + 1)) o (hi + R) iy h
heh,

A further advantage of this method lies in finding
the multiple loops and paths of longer ladder net-
works.

(IS R S I

= *zl 1-Y, 2z, ' Yn n
O A A R S I

Fig. 18

Fig. 18 shows the flowgraph of an N section ladder
network, with input and exits suitable for finding
current gain, the transfer function Z,, =e¢,/4; and
input impedance. There is only one path for current
gain and one for Z,,, neither of which has any non-
touching loops. The paths for input impedance con-
sists in the sum of all the upward directed trans-
mittances, times the non-touching loops. Non-touch-
ing loops may only be to the right of a path. The
loops of all 3 parameters will be the same in this flow-
graph. Since the current and the voltage flow paths
are oppositely directed, all the loops must be counter-
clockwise.

Similar simplifications can be seen in finding the
circuit parameters of voltage gain and output im-
pedance,

Conclusions

The method presented here enables one, with a little
practice, to rapidly draw flowgraphs of ladder net-
works of any length. The pitfall of drawing in
redundant transmittances for voltage and current
gain has been explored. The completed flowgraph is
well suited to finding the loops and paths of Mason’s
topological formula because of the restrictions on
where the loops and paths may be. As the components
of the equivalent circuit are in the same order as the
transmittances of the flowgraph, it is difficult to omit
any of the transmittances in drawing the flowgraph.

Flowgraphs drawn by any set of rules have all the
advantages and drawbacks of any standardization.
They are not always the most simple, nor the most
elegant flowgraphs that can be drawn. However, the
speed with which they can be drawn is compensation
for lack of simplicity.

Nitrogen Improves

Tantalum-Sputtered Resistors

Y sputtering tantalum films in a partial nitrogen

atmosphere, improved thin-film resistors have
been obtained. The tantalum-nitride method provides
resistors with a stability and reliability formerly
available only in the larger and more expensive her-
metically-sealed devices.

Engineers from Bell Telephone Laboratories re-
cently described the method at the Electronics Com-
ponents Conference in Washington, D. C.

In “sputtering,” ionized gas molecules bombard a
cathode of a refractory metal such as tantalum, dis-
lodging its atoms which then redeposit on nearby sur-
faces. Very precise miniature resistors can be pro-
duced on glass or ceramic bases by this method when
used with a photolithographic etching process. This
process leads to resistors as narrow as 2 mil, as close
as 2 mil apart, producing high resistance in a small
area.
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Shown is a glass sub-
strate containing re-
sistors produced by
sputtering.

‘;\.\a

Heretofore, tantalum devices have been sputtered
in an atmosphere of inert gas such as argon. Traces
of certain impurities, like oxygen and water vapor,
usually appear in these tantalum films, resulting in
resistors with relatively wide variances in resistivity
and temperature coeflicient.

Small amounts of nitrogen (1 to 10% by pressure)
added to the argon tend to override the accidental im-
purities, resulting in resistors with much narrower
spreads in resistivity and temperature coefficient. In
addition to being more stable over wide temperature
ranges than their predecessors, tantalum-nitrode re-

(Continued on page 199)
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Engineering Manager,

Helipot Division,
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Fullerton, Calif.

Chart of

Hall Generator Applications

Hall generators are now being widely used in industry,
in both measuring devices and various modulation applications.
A list is presented here, together with a bibliography

Hall Generator Bibliography

Hall Generators—General

“Using the Hall Generator; a New Control and Instru-
mentation Component,” J. W. Motto, Jr., Automatic Con-
trol; Part 1 (June 1961), Part 2 (July 1961).

“Hall Effect Stroboscope and Noise Discriminator,”
H. H. Wieder, The Review of Scientific Instruments; Jan.
1962; pp. 64-70.

‘“‘Rotating Sample Method for Measuring the Hall Mo-
bility,” F. M. Ryan, The Review of Scientific Instruments;
Jan. 1962; pp. 76-79.

“Hall Effect Generators: How They Work and How
They’re Used,” Dr. Warren E. Bulman, Electronic Design;
March 4, 1959; pp. 28-31.

“Galvanomagnetic Efforts and Their Application,” C.
Hilsum, B.Sc., Ph.D., British Journal of Applied Physics;
March 1961; pp. 85-91.

“Solid State Devices,” I. J. Richmond, Research; vol. 12,
1959; pp. 374-380.

“Hall Effect Devices: Steadily Growing Applications,”
James R. McDermott, Space/ Aeronautics; May 1961; vol.
35 #5; pp. 145-168.

“Hall’s Effect and its Application in Measurement Tech-
niques,” A. M. Ilyukovich, Measurement Techniques; Feb-
ruary 1961; #7; pp. 623-626.

“After 80 Years the Hall Effect is Being Put to Work,”
I. R. Lawson, Jr., Canadian Electronics Engineering; No-
vember 1957.

“Second Generation Hall Generators,” Kermit Heid,
Military Systems Design; March-April 1962; pp. 4-7.

“Indium Antimonide as a Fluxmeter Material,” E. W.
Saker; F. A. Cunnell; T. J. Edmond, British Journal of
Applied Physics: vol. 6, 1955; pp. 217-220.

“A Method of Measuring Specific Resistivity and Hall
Effect of Discs of Arbitrary Shape,” L. J. van der Pauw,
Philip’s Research Reports; vol. 13, #1; Feb. 1958; pp. 1-9.
Reprint 334.

“Properties and Applications of Indium Antimonide,”
R. E. J. King; B. E. Bartlett, Philip’s Technical Review;
vol. 22, #7; April 5, 1961; pp. 217-225.

“Improved Method for Measuring Hall Coefficients,” I.
Isenberg; B. R. Russell; R. F. Greene, The Review of Sci-
entific Instruments; Oct. 1948; pp. 685-688.

“The Hall Effect and its Uses,” T. R. Lawson, Jr., Re-
printed from Westinghouse Engineer; May 1957; Reprint
5435.
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of significant articles on the subject.

“On the Accuracy of Hall Elements,” L. S. Vasil’chenko;
L. V. Sentyurina; B. S. Sotskov, Automation and Remote
Control; July 1959; pp. 913-920.

“Hall Effect Transducer,” (from “Electric Displace-
ment Transducer Applying Hall Effect”), Isamu Ohno,
Control Engineering; December 1960; vol. 7 #12.

“Thin Film Hall Generator,” Kermit Heid, Electronic
Equipment Engineering; November 1961; pp. 20, 22, 23,

“Multiple-Element Hall Effect Sensor,” M. Epstein;
H. M. Sachs; L. J. Greenstein, Proceedings of the IRE;
November 1959.

“Use of Hall Measurements in Evaluating Polycrystal-
line Silicon,” P. J. Olshefski; D. J. Shombert; I. R. Wein-
garten, Journal of the Electromechanical Society; April
1961; pp. 362-365.

“Hall Effect Devices,” Ronald K. Jurgen, Electronics;
January 16, 1959; page 63.

“Hall Effect Devices,” W. J. Grubbs, Bell System Tech-
nical Journal; vol. 38; 1959; pp. 853-876.

“Note on the Hall Potential Across an Inhomogeneous
Conductor,” J. Volger, Physical Review; vol. 79 second
series; July-Sept. 1950; pp. 1023-1024.

Hall Generators—Synchros and Resolvers

“Progress Report on Hall Effect Devices,” Sigmund
Harac, Missiles and Rockets; Sept. 18, 1961; pp. 44 & 45.
“Brushless and Windingless Components,” Z. R. S.
Ratajski, Military Systems Design; Nov.-Dec. 1961; pp.
4-10. (Continited on page 119)

= | Basic Hall effect
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Chart of Hall Generator Applications

DEVICE

CONTROL CURRENT

INPUT 1

MAGNETIC FIELD
INPUT 2

MECH. DISPLACEMENT

INPUT 3

HALL VOLTAGE
OUTPUT REPRESENTS

ADVANTAGES

DISADVANTAGES

Multlplier

Wattmeter

Varmeter
Clip-on Ammeter

Modutator a.

Resolver or other
Rotary Position
Transducer

Linear Displacement
Transducer

Microwave Power

Magnetic tape or Drum
Reader

Gyrator

Isolator

Frequency multiplexing

Variable current or
voltage

Load voltage AC or DC

Load current AC
Fixed AC or DC current

Variable DC

Constant amplitude,
constant frequency
excitation of element

Variable DC

Constant amplitude
AC or DC

Same as above

Electric field

Constant amplitude
AC or DC

Slgnal (1) or
Output (—k1)

Signal (1) or
Output (0)

w1

Variable magnetic flux
achieved by varying
current or voltage
through winding.

Load current AC or DC

Load voltage AC

Magnetic field of current
in circuit wire
(AC or DC)

Constant amplitude,
constant frequency
excitation of magnetic
winding

Variable DC

Permanent magnet

Permanent magnet

Same as above

Magnetic field

Magnetic field from
information stored on
tape

Fixed field

Permanent magnet

None

None

None

None

None

None

Synchronously driven
rotary or reciprocating
linear

Rotary

Rectilinear

None

Rectilinear or rotary

None

None

None

Real power or volt-amps

Imaginary power

Current

Signal modulated
carrier (carrier
suppressed modulation)

Same as above

Same as above

f (8) where ¢ is the angle
between the flux (B)
and the control
current (1)

f (X) where X is the dis-
placement of the
magnetic structure with
respect to the element

Watts

Signal

Output (k1)
Signal (1)

Output (k1) or
Signal (1)

1-2at (0 — w:
and (w; + w2)

Very high frequency
response for Input 1

Passive multiplier

High dynamic range

Power and frequency
range high

Well adapted to transient
or very low power
measurements

Same as above

Measurements very low
currents

Low to high frequency
carriers

Wide band signal

Non-wearing

Low to very high frequency
carriers

Non-wearing

Good signal bandwidth

Brushless, DC and AC
rotary transducer

No phase differences
between input and
output

Brushless, DC and AC
rectilinear transducer

No phase differences
between input and output

Direct, one transducer
measurement
No thermal lag

Amplitude of output is
independent of speed
of tape or drum and is
directly proportional to
intensity of stored field

Non-reciprocal performance
when output and input
1 are interchanged

Non-reciprocal performance

Amplitude modulation
solely

Frequency response of
Input 2 limited by
magnetic structure

Same as above

Same as above

Difficult to obtain
sufficient magnetic flux
as frequency increases

Signal bandwidth limited

Limited to low carrier
frequencies

Relatively small output
without amplification

Same as above

Seebeck effect disturbance

Small output

.
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pensation for magnetic

circuit

DISADVANTAGES
Insertion loss
Needs frequency com-
of magnetic structure
required.

Substantial
Frequency compensation

Hall Generators—Wattmeters

“Applications of the Hall Effect—Watt Measurement
with a Hall Multiplier,” Electromechanical Design; Janu-
ary 1960; pp. 14-16.

“The Hall Effect and its Application to Power Measure-
ment at 10 Ge/s,” Prof. H. E. M. Barlow; S. Kataoka, In-
stitution of Electrical Engineers Proceedings; vol. 105 B,
1958; pp. 53-60. (Paper #2450R, Jan. ’58.)

“Power Measurement at 4 Ge¢/s by the Application of the
Hall Effect in a Semiconductor,” L. M. Stephenson; Prof.
H. E. M. Barlow, Institution of Electrical Engineers Pro-
ceedings; January 19569; pp 27-30. (Paper #2748R.)

“The Application of the Hall Effect in a Semiconductor
to the Measurement of Power in an Electromagnetic
Field,” Prof. H. E. M. Barlow, Institution of Electrical
Engineers Proceedings; vol. 102 B, 1956; pp. 179-185.
(Paper #1654M, June 1954.)

“The Design of Semiconductor Wattmeters for Power-
Frequency and Audio-Frequency Applications,” Prof.
H. E. M. Barlow, Institution of Electrical Engineers Pro-
ceedings; vol. 102 B, 1956; pp. 186-191. (Paper #1778,
Nov. 1954.)

“Hall Effect Wattmeters,” D. P. Kanellakos; R. P.
Schuck; A. C. Todd, IRE Transactions on Audio; vol.
AU-9, #1; Jan-Feb; pp. 5-9.

“Telemetering Apparent Power with a Hall Effect
Transducer,” D. Frenkel; V. Stoika, Measurement Tech-
niques, #12, 1960; pp. 1039-1041.

“Milliwattmeter with Hall Effect Pickup,” V. K. Suba-
shiev; N. P. Druzyak, Instruments and Experimental
Techniques; December 1961; page 333.

“‘Halltron’ and Meter Relay Indicate and Control
Power,” Electrical Design News; February 1961,

“Better Watt Transducer Design uses Indium Arsenide
Semiconductor,” Theodore Barabutes, Materials in Design
Engineering; May, 1960; pp. 146 & 147.

ADVANTAGES
Great sensitivity
Small probe size
Large dynamic range
Moechanically or
Electrically controlled
Very high frequency (non-
frequency resistance)
Pure resistance
Relatively simple
Sensitive and precise
Independent rate of
change of signal

Simplicity

HALL VOLTAGE
OUTPUT REPRESENTS

(w1 — wl)

1-2at (w; + ws) oOr
harmonic

Direction of flux vector
Proportional DC at each

Flux density
Attenuated signal

Signal

INPUT 3

MECH. DISPLACEMENT
flux density

As required
Maechanically variable
As required

None
None
None
None
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MAGNETIC FIELD
INPUT 2

Signal measured
Variable control current
Fixed control current
Signal measured
Signal measured
Sweep signal generator

w2

CONTROL CURRENT
INPUT 1
Fixed AC or DC
Fixed AC or DC
Fixed AC or DC
Signal to be analyzed

Signal
Signal
w

DEVICE
b.
magnetic Radiation

Modulator
(Compass)

Gaussmeter

Variable Attenuator a.

Single side band

Field Direction

Low frequency Electro-
Detector

Wave Analyzer
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By WILLIAM W. CARVER

Burroughs Corp.
Burroughs Laboratories

Paoli, Pa. \\\ _;\

Since the outset of computer technology,
methods proposed for the storage of data

have greatly outnumbered those for the processing of logic.
Here briefly, is a rundown and functional comparison
of most of the storage methods which have been used or seriously proposed.

Comparing Storage Methods

TORAGE includes all media which retains data

indefinitely ; and, which can be read from, written
into, or both, by automatic systems. Thus, output
printers represent write-only storage. Excluded are
electronic displays, indicator lamps, communications
links, and data converters. These can be thought of
as transient write-only or read-only storage devices.

Fig. 1. Burroughs E101 Computer illustrates combined use of switches,
plugboards, punched paper tape, and magnetic drum (not visible)
storage methods.

N
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A storage medium can have one or more of three
basic goals—the abilities to be written into, to be
read from, and to permit electronic alteration of data.
Research has concentrated on methods which provide
all three.

The second distinction to be made is that of randem
or sequential access. That is, whether each bit of
stored data is accessible within the same time dura-
tion as any other bit; or, is accessible only within a
broadly variable duration determined by the bit posi-
tion in a fixed sequence at interrogation time. This
distinction is occasionally referred to as that of fixed
access time or variable access time.

The third concern is for the status of storage when
operating power is removed for any reason. In volatile
storage, data is destroyed; in nonvolatile storage, data
is retained intact. The terms static and dynamic, as
applied to this distinction, encounter an ambiguity re-
sulting from the additional use of “dynamic” to imply
motion, as a drum or tape. There i3 another argument,
also to be avoided, that some volatile methods provide
static storage.

The final consideration, whether data is destruc-
tively read (and must be replaced following each read)
or nondestructively read, is of more relative impor-
tance. If other factors are held equal, nondestructive
reading increases both operating rates and data pro-
tection. Some destructively read methods are never-
theless superior in all significant aspects to some that
are nondestructively read.

In general, system storage is oriented in hierarchies,

* A trademark of Burroughs Corp.
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Fig. 2. Control system is packaged for extreme environmental condi-
tiors (230°F tcmperature variation, 6000 Gs shock, free-fall water

one level feeding to the next. Top of the hierarchy is
the zero-access-time register, generally an integral
portion of machine logic, and of minimal (one-word)
capacity. Succeeding levels are characterized by lower
access rates, higher capacities, lower costs per bit
stored, and a general elimination of genuine random-
access capability. Main storage. typically a random-
access ferrite-core memory or a magnetic drum, is
usually the second level. Bulk storage, typically mag-
netic drums, discs, or tapes, is the third level. Base
of the hierarchy might be punched cards, puper or
magnetic tapes, as well as input switches and key-
boards. Storage techniques can generally be equated
to some level of this hierarchy.

Among the many other variables to be considered
are bit density, complexity and component count, op-
erating and standby power requirements, signal prop-
erties, toierances (to drive transients, temperature,
shock and vibration, and electromagnetic and nuclear
radiation), degree of data protection, data format
modification capability (such as serial-to-para’lel) and
modular expansibility.

Most important and most elusive, are cost and de-
velopment status. Generalities are inadequate here.
Costs range from perhaps $0.0000002 per bit o well
beyond $1C per bif, and comparisons of development
status, at least on a class basis, are apt to be unrealis-
tic.

Various storage tvpes are indicated
through 5.

in tanles |1

Zero-access-time Registers
Zero-access-time registers. for temporarv storage
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entry from 20,000 feet). It employs metaliic-tape cores for all logic,
shifting, and temporary storage functions.

and buffering, as well as logic, were implemented in
early high-speed computers with vacuum-tubes and, in
most modern computers, by transistors. Most recently.
tunnel diodes and magnetic thin films have been suc-
cessfully applied to the function. Registers. working
closely with computer logic (and not genera'ly looked
upon as storage’, tvpically store one word of data.
At one bit per tube, vacuum-tube registers are ex-
pensive; the cost is also great in both bulk and power
requirements. By modern standards. the method is
unreliable and sensitive to environment. Transistors
are inherently vulnerable ‘o radiation, and require
continucus application of pawer for retention of data.
As these inadequacies are not important in most ap-
plications, transistor registers can be expected to
dominate all other methods in the higher speed ranges
for some time to come. Tunne! diodes may replace
transistors for this function for large bit capacities
and under certain environmental conditions. Slower
but less expensive thin films are already being sub-
situted for transistors in low-megacycle registers.

Electromagnetic Relays

(‘onventional electromagntic relays have been eni-
ployed for temporary, alterable, low-cost storage of
small quantities of data since the outset of computer
development. Many early systems, such as the Bell
Laboratories series of computers employved extensive
arrays of relays for low-speed buffer storage. In mod-
ern systems, speed and reliability limitations are pro-
hibitive for all but a minimum of very specialized
conditions.
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Storage Methods

OO M -

(Continued)

Fig. 3. Speeds of representative storage types
are indicated in accesses/sec. Each access 10M+
may be to a bit, a character, or a complete
word, depending upon storage format. Both
serial and random read rates are considered
for the inherently sequential-access storage M-

media (tapes, drums, and discs.} Capacity is §
measured in bits (per reel, for tapes). No ©
reference is determined for punched cards.
Speed/capacity ranges are approximate; ex-
pansion of many ranges is possible, but un- o 100K~
economical. The ranges are thus intended to &
describe not what can be done, but rather
the methods most reasonably suited to [}
various speed and capacity requirements. ©
3 10K -
©
(&}
=
w
T 1K
o«
)
<
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Electrostatic Storage Tubes
Many early digital computing 101

systems, such as EDSAC and
ORDVAC, used electrostatic stor-

age tubes for high-speed, random- 14
access, electrically alterable, main

storage. Although several of the

systems employing these tubes are

still in use, the method is essen-

tially a thing of the past,

Binary data are stored as electrostatic charges on
the inner face of an addressable cathode-ray tube.
Ditigal-to-analog conversion, involving fairly complex
circuitry, is necessary to address storage. The Wil-
liams tube is typical. The barrier grid storage tube,
less common but generally similar, employs a grid for
the storage surface. Storage tubes are expensive, re-
quire constant regeneration of stored data, and offer
relatively low storage density. They are otherwise
quite effective.

Metallic-tape Core Registers and Memories

Toroidal magnetic cores employing a thin strip of
ferromagnetic metal, such as molybdenum permalloy,
wrapped about a magnetically inert bobbin, have been
available for all forms of digital circuit functions
since the early 1950’s. The metallic-tape core actually
preceded the ferrite core, even in memory use. Al-
though bulkier and more expensive, it provides higher
signals for given input power and greater immunity
to temperature variation. For these reasons, the fer-
rite core has trailed in application to logic functions,
and has been considered for logic more often in so-
phisticated multiaperture variations than in the stand-
ard toroidal form.

Data are moved from core to core in metallic-tape
core circuits by clocked pulses, and are stored stat-
ically between pulses. Diodes, operating well within
tolerances to ensure reliability, are included at each
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stage to ensure oneway data transfer. Several families
of these circuits, differing in methods of fabrication,
interconnection, and control, have evolved. Diodeless-
core circuits have been hampered by close tolerances.
Core-diode versions (parallel, delay parallel, and serial
magnetic pulse amplifiers) are more commonly used.
Most employ n + 1 cores per n bits with a two-phase
clock, although one includes a capacitive delay per
stage to permit one-core-per-bit single-phase opera-
tion. All are characterized by low operating speeds,
extreme ruggedness, relative immunity to temperature
variation and nuclear radiation, broad logical flexi-
bility, minimum operating power and zero standby
power, and long life. The magnetic shift register has
been employed in a great variety of schemes, includ-
ing small-quantity temporary storage and buffering
and recirculating delay lines. In certain applications,
complete core-diode systems have been successfully
designed to withstand shocks up to 20,000 g’s, rota-
tional velocities of 15,000 rpm, temperature extremes
of 265° F., and free-fall water entry from as high
as 30,000 ft.

Coincident-current Ferrite-core Memories

Ferrite-core memories are the oldest and still most
widely employed technique for electrically alterable,
random-access, main data storage. These memories,
employing toroidal ferrite bistable cores in three-di-
mensional matrix stacks, one core per bit of stored
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data, are by now thoroughly analyzed. They are mar-
keted in a variety of capacities, speed ranges, packag-
ing configurations, and environmental tolerance speci-
fications. Their dominance of the main store function,
where extremely high speeds are not required, is cer-
tain to continue for some time. Neither packing dens-
ity nor capacity of magnetic thin film memories have
been shown to be potentially superior to that of fer-
rite cores, and cryotrons appear to be competitive (in
several more years) only in very large capacities.
Individual ferrite-core stacks store typically 32,000
words, while complete memories with capacities be-
yond one million bits have been constructed.

Read is destructive, so that the logic for initial
write must also be used for data restoration follow-
ing each read cycle. Despite this inherent delay, read/
write cycle times of 2 to 16 psec are common. Numer-
ous schemes for nondestructive read of standard fer-
rite memory cores have been proposed through the
years. Virtually none of them has shown sufficient
practicality and reliability to justify the increased
speed and data protection thereby obtained. In the
older coincident-current version, a word is read (or
written) by the coincidence of two or more currents
at the intersections of the matrix storing the ad-
dressed word. Cores are made to distinguish, by virtue
of the switching threshold or knee of the B-H hys-
teresis loop, between partial drive current (unselected
cores in selected row and column) and full drive cur-
rent (cores at the line of intersections—the addressed
location). This threshold makes practical ferrite-core
memories possible, but the cumulative noise from the
many partially selected cores may approach the mag-
nitude of the data signal, and represents the major
concern in ferrite-core memory design. The coincident-
current version requires fewer selection-circuit com-
ponents than the linear-select version, particularly in
large arrays (> 10* words), but at the expense of
greater noise levels (because partial currents are ap-
plied to unselected cores) and stricter design toler-
ances.

Linear-select Ferrite-core Memories

In the linear-select, or word-organized, ferrite-core
memory, each word is read by a single drive current
pulse which affects only the addressed word. (Some
coincidence of currents is required during write, but
much less than is required in the coincident-current
memory.) Speeds are generally greater, and tolerances
to noise, temperature, shock, and other environmental
effects higher than those of the coincident-current
memory, but at the expense of an increase in address-
ing circuitry, particularly for very large capacities. In
a 64 x 64 matrix (4096 words), 4096 selection ele-
ments, typically diodes, are required in the linear-
select method, Only 128 are required in the coincident-
current version. However, the greater degree of data
protection often prompts the use of the linear-select
version in critical military applications.

Ferrite-plate Memories

The Multiaperature ferrite-plate memory is logically
and electrically equivalent to the linear-select ferrite-
core memory, although two cores are generally used
for storage of one bit. The extra core is used so that,
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Table One
Write/Read, Electronically Alterable, Random Access

VOLATILE STORAGE

DESTRUCTIVE READ

Electrostatic storage tubes

{Williams tubes and barrier grid storage tubes)

Transistor-magnetic core registers

Tunnel-diode registers

Tunnel-diode memories

Cryosar memories

Ferroelectric memories (nonvolatile in principle}
NONDESTRUCTIVE READ

Electromagnetic relays

Vacuum-tube registers

Transistor registers

Parametron registers

Parametron phase-script memories

Tunnel-diode registers

Tunnel-diode memories

NONVOLATILE STORAGE

DESTRUCTIVE READ

Metallic-tape core registers
(Core-diode and diodeless core circuits)

Metallic-tape core-diode memories
Coincident-current ferrite-core memories
Linear-select (word-organized) ferrite-core memories
Ferrite-plate (linear-select) memories
Twistor memories
Magnetic thin film registers
Magnetic thin film memories
Persistor and persistatron memories

NONDESTRUCTIVE READ
Charged magnetic cards
Multiaperture-core registers
Multiaperture-core memories
Biaxial multioperture-core memories
Fluxlok memories
Cryotron memories
Magnetic thin film registers

(under development)
Magnetic thin film memories
{under development}

Table Two

WRITE/READ, ELECTRONICALLY ALTERABLE,
SEQUENTIAL ACCESS

VOLATILE STORAGE, TRAVELING DATA, NONDESTRUCTIVE READ
{by virtue of recirculating logic}
Electromagnetic transmission delay lines
Mercury sonic delay lines
Quartz and glass sonic delay lines
Magnetostrictive sonic delay lines

NONVOLATILE STORAGE, TRAVELLING DATA, DESTRUCTIVE READ
Metallic-tape core ({core-diode and diodeless-core) delay lines

;‘EOT)VOLAT'LE STORAGE, TRAVELLING SURFACE, NONDESTRUCTIVE
A

Magnetic wires
Magnetic tapes
Magnetic drums
Magnetic discs and disc files
Bernoulli discs
== _—————___ = =—___ = s — -}

Table Three
WRITE/READ, ALTERABLE ONLY WITH DIFFICULTY

(Al sequential access, nonvolatile storage, and nondestructive read)
BINARY REPRESENTATION ONLY

Punched cords
Punched paper tape

Printed magnetic cards
Fluorescent spot scanning
BINARY OR ALPHANUMERIC REPRESENTATION
Magnetic ink character recognition (MICR)
Optical character recognition (contemporary)
B e =

Table Four

READ ONLY (REWRITE BY OPERATOR OR BY FABRICATION)

(ALL RANDOM ACCESS, NONVOLATILE STORAGE, AND NONDESTRUC-
TIVE READ)

Wired-core matrix memories

Bar magnet twistor memories

Farrite rad memories

Switches, plugboards and keyboards

Optical character recognition (anticipated, reading from variety of copy)
R ——as——=_ — _* = I e S a2 — )

Table Five

WRITE ONLY (READ BY OPERATOR OR OTHER SYSTEMS)
NONVOLATILE STORAGE

Hard-copy impact printers

Non-impact (electrostatic and electrochemical} printers
VOLATILE STORAGE 3

(Output to communications tinks)

(Output ta electronic data displays)

(Output to indicator lamps)
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Fig. 4. Lt. A. Clum
operates U.S. Army
teleprinter. The gen-
eral-purpose message
printer can type at
3,000 words/min.

Storage Methods (continued)

by inducing positive and negative voltage signals for
ONEs and ZEROs respectively, rather than signal for
a ONE and silence for a ZERO, very high signal-to-
noise ratios can be obtained. Each plane in the mem-
ory stack is a single ferrite plate coated from hole
to hole in series by a deposited metal sense and in-
formation conductor. Wire drive conductors pass
through holes from plate to plate. Method has been
used infrequently since 1957 as a means of simplify-
ing memory fabrication, particularly in very compact
arrays.

Twistors

The twistor memory device employs a helical wrap-
ping or plating of ferromagnetic material about con-
ducting wires such that the wire serves as sense and
information conductor. The portions of the helix be-
neath transversely laid solenoids are one-bit storage
elements. Early designs employed solid, torsionally
stressed, ferromagnetic wire, but tolerance problems
and fabrication difficulty led to abandonment in favor
of the wrapped “barber-pole” twistor. Memory arrays
are equivalent to ferrite-core coincident-current or
linear-select arrays.

Twistors were first announced in 1957, and were
immediately felt to justify extensive investigation to-
ward possible replacement of the ferrite-core memory.
Until as recently as last yvear, widespread use was still
anticipated. The method offers relatively high speeds
and low fabrication costs, but adequate control of ma-
terial characteristics during fabrication has never
been obtained. Twistors have been used in a number
of special applications, such as in certain read-only
memories, but it appears that further interest, at least
for random-access memory applications, must await
advances in materials development.

Thin Magnetic Films

Thin magnetic films will soon become the basic stor-
age medium for high-speed. high-density, electrically
alterable, random-access registers and main memory
applications. Very thin films (as little as 500 Angstroms
thick) of ferromagnetic material are made by vacuum
deposition or electroplating methods on thin, typically
glass substrates. Small arrays with read/write cycle
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rates as high as 5MC are presently in use, and prac-
tical low-cost, fully deposited, large arrays await only
further refinements of fabrication methods. Adequate
control of fabrication parameters, particularly in
large bit plane capacities, has been the principal ob-
stacle to earlier realization of the method.

Film elements are switched between binary states
by domain rotation (wherein entire magnetic domains
switch magnetization simultaneously), as opposed to
the domain wall motion mechanism of magnetic cores
(wherein domains reverse magnetization more grad-
ually, as a result of wall motion). Driving and sensing
circuitry and all interlayer insulation can be made by
additional depositions; memory geometry is thus
very simple. Electromagnetic shielding is generally
necessary, but seldom becomes a design problem. Most
examples are destructively read, but several methods
for nondestructive read are being studied.

Multiaperture Cores

Various schemes for multiaperture ferrite cores
have been studied since the early 1950’s, primarily as
a means of developing all-magnetic logic circuits. Small
ferrite discs pierced by one major aperture and as
many as eight minor apertures are used to perform

Fig. 5. Magnetic drum, developed by Ex-Cell-O Corp. (Bryant
Computer Div.), stores over 12,000 words, rotates at 12,000 rpm. It is
used in a high-density military airborne computer.

all logic and shifting functions. These include many
sophistications possible elsewhere only at the expense
of increased component count. Flux is shifted in any
of several paths depending upon the number of minor
apertures and the manner of applying drive currents.
This permits, among other faculties, nondestructive
read. Several configurations, particularly those with
single minor apertures, have been employed for spe-
cialized nondestructive-read storage applications, but
close tolerances and expensive wiring patterns have
prevented broad use,

Biaxial Multiaperture Cores

Biaxial multiaperture ferrite cores, wherein two
apertures are oriented at right angles to each other in
a single piece of ferrite, have been used recently for
electrically alterable, nondestructive-read, random-
access storage. The cores are inexpensive, and can be
packed with greater density than toroidal cores. Sys-
tems of reasonable size appear to be awaiting only
design refinements.
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Fluxlok Memory

The Fluxlohk* Memory is an electrically alterable,
nondestructive-read storage method using standard
ferrite memory cores. Drive conductors are orthogon-
ally oriented across core faces to permit nondestruc-
tive sensing. Read rates are comparable to those of
standard ferrite-core memories, while write is achieved
by a barrage of perhaps 20 pulses, and is relatively
slow. Method is suited to, and. is in use for, critical
military applications requiring absolute protection of
program and contents data and occasional off-line pro-
gram rewrite.

Cryogenic Memories

Electrical resistance in certain materials drops to
zero below characteristic critical temperatures near 0°
K. The materials are said to be superconducting below
these temperatures. By appropriately inducing and sup-
pressing supercurrents in elements of these materials,
by means of applied fields, magnetic lux may be trapped
locally, and binary storage devices thereby devised. This
is the cryotron, a superconductor. Other cryogenic
memory elements, less broadly studied at present (and
less likely to achieve major status), are the cryosar
(a semiconductor, and the persistor and persistatron
(superconducting inductors). Cryotrons, under inten-
sive investigation, are expected to become the prime
approach to very-large-capacity, high-speed, random-
access, main or primary bulk storage of binary data.
Low-cost, very-high-density fabrication in arrays as
great as 10" bits appears to be possible. Previously
expensive helium liquefier refrigeration units are
ceasing to be a problem, beyond posing a lower limit
to cost-competitive capacities. A high signal-to-noise
ratio, and an ability to perform certain logic tasks
as well as storage, have led to several attempts to
build large associative memories. These offer a highly
desirable, fundamentally different, but previously un-
feasible method of content addressing, as opposed to
conventional coded location addressing, permitting for
the first time the question, ‘“Are you storing such and
such at present?” Several laboratory models are now
in operation, but large-scale use is probably several
years away.

Transistor-Magnetic Core Circuits
The hybrid transistor-magnetic core circuit, pri-
marily a logic circuit, combines a transistor and a
magnetic core in regenerative fashion. The device has
the ability to produce high-energy rectangular voltage
pulses when triggered by low-energy voltage pulses.
Several varieties of this circuit (most are two-ele-
ment-per-bit arrays, although one employs a capaci-
tive delay per stage to permit one-element-per-bit
operation) have been, and are, used for various spe-
cialized shifting and storage functions, such as recir-
culating delay lines.

Tunnel-diode Memories

Tunnel diodes give promise of providing the basic
storage element, and driving circuitry, for practical
memories of perhaps 1000 words operating at fre-
quencies of from 10 to 65 McC. Tunnel diodes appear
to be uniquely suited, among methods presently con-
templated, for this speed/capacity range. The capacity

is too great for transistors and too small for cryotrons,
on a competitive cost basis, and the speed is probably
beyond the limits of thin films. Although only re-
cently discovered, tunnel diodes have already been
well analyzed, and intensively investigated for a va-
riety of applications.

In the forward direction, the voltage-current char-
acteristic exhibits a rise to a peak, a drop correspond-
ing to negative resistance, and a subsequent rise.
When wired in series with a resistance and a power
source, two stable potentials are available, one below
the peak, the other above the valley. Switching be-
tween potentials is as short as 1 nsec. With certain
biasing schemes, memories of conventional linear-
select (word-organized) configurations are quite pos-
sible. During reading, switching occurs or does not
occur (and is sensed or not) in response to a drive
current. Read is destructive or nondestructive, de-
pending upon circuit design. Both approaches have
been reported. Storage density is high—about five
storage elements/cm. appears to be reasonable. Stor-
age is volatile and power requirements are high, but
all of the problems presently faced appear to be solva-
ble. Speeds obtainable more than justify continued
study.

Parametron Phase-script Storage

Parancetrons, a unique class of digital circuits have,
since 1959, been investigated in this country as a
means of providing all-magnetic logic for operation
in environments too rigorous for semiconductor de-
vices. Several studies have already demonstrated prac-
tical feasibility, particularly where high-speed mag-
netic thin films are used for the variably inductive
portion of the L-C parametron circuit.

Data is transferred by three-phase clock and ma-
jority logic from element to element as a relative
phase angle of subharmonic parametric oscillation,
rather than as a relative level of a current or voltage
pulse. Memories for parametron systems ideally em-
ploy phase-script dynamic storage, perhaps in con-
junction with conventional nonvolatile storage. Sev-
eral methods for phase-script storage are under
development. Parametrons are also being studied as
storage for conventional systems.

Fig. 6. Wired-core matrix memory (cores are encased behind layout
panels) used for program and constants data in the Atias Ground
Guidance Computer.
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Fig. 7. Bit plane from linear-select (word- »
organized) memory module of a large-scalc

military-oriented computing system. E.ach of
64 bit planes in this memory contains 64

complete 51-bit words. ) AL )'}) ))')'

Ferroelectric Memories

Ferroelectric condensers have been studied for pos-
sible suitability to the storage function—without en-
couraging results. Internal polarization effects in fer-
roelectric materials such as barium titanate produce
a D-E hysteresis loop (electric induction D and ap-
plied electric field E) quite similar to the B-H lgop
of square-loop magnetic materials. When a varying
electric field is applied, no current flows when the
condenser is driven from remanence into saturation;
but, a large brief signal is available when the con-
denser is reversed to the opposite remanent state. It
appears that the linear-select (word-organized) drive
configuration must be used. Laboratory models have
shown insufficient speed, excessive power levels, no
absolute threshold for noise, and numerous problems
of tolerances, fabrication, and signal consistency.

Electromagnetic Transmission Delay Lines

Transmission lines can be used to carry pulse trains
of digital data, as electromagnetic delay lines. Data is
constantly recirculated from output to input around
a closed path. Access is necessarily serial, and access
to data in the worst-case position is delayed in pro-

Fig. 8. The 4096-word coincident-current ferrite-corg memory module
in the Burroughs B5000 computing system uses this memory stack.
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portion to the amount of data stored. Uniess lines
of enormous length are employed, delay time per stor-
age cycle is very brief, and little data can be stored.
On the other hand, large capacities are frustrating,
since bandwidth decreases with increased length., The
method is expensive, and has found only sporadie
use for years, but with rapidly increasing computer
clock rates, may yet be occasionally suitable.

Mercury Sonic Delay Lines
Several eariy computers, such as Univac I, employed
columns of mercury as delay mediums, with quartz
piezcelectric crystals to convert electrical energy into
sound energy, and vice versa. In a mercury delay line,
data travels as sonic pulses, providing a greater de-
lay time through a given length of delay medium and,
generally, a more suitable match to computer rates
than is presented by electromagnetic delay lines. The
method is expensive and cumbersome compared with
the modern magnetostrictive sonic delay line. Quartz
and glass have been studied recently as delay media in
nonmagnetostrictive sonic delay lines of improved
charaecteristics.

Magnetostrictive Sonic Delay Lines

Certain metals such as nickel, when subjected to a
magnetic field, exhibit a change in physieal dimen-
sion, a property known as magnetostriction. This prop-
erty has been exploited to pass sonic pulses through
a storage wire in the form of travelling deformations
in the wire; to provide small, inexpensive, sequential-
access, delay-line storage for computers with clock
rates from 500 KC to 2 McC. Magnetostrictive sonie
delay lines with serial read rates as high as 10 Mc
and capacities of 10,000 bits are offered. A transducer
converts electrical inputs into sonic pulses in the wire,
and a similar transducer at the other end of the wire
reconverts the sonic signals into electrical pulses.
(Soric pulses are actually dissipated in an acoustical
termination beyond the output transducer.)

As with other methods of delay line storage, a cer-
tain amount of logic circuitry is required to syn-
chronize the data flow with the system clock between
data cycles, to permit parallel read and recirculate,
and erase and replace. Furthermore, the logic can
serve a large array of delay lines in parallel, to cor-
respond to parallel-track magnetic tapes. Delay times
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within the delay line must be held to within close tol-
erances, but the logic can be used to correct variations
in signal amplitude and timing due to environmental
factors.

Magnetic Wires

Prior to development of magnetic tapes, magnetic
wires were used in early systems, such as EDVAC,
for bulk serial storage of data, a method used more
than fifty years ago in rather crude form for storage
of telephone and telegraph signals. Characters and
words were stored a bit at a time, serially, with the
wire travelling at perhaps 200 in./sec., resulting in
low read rates. Chronic breakage problems could not
be overcome, and braking to a designated address
was inadequate. Either condition could occasionally
result in an indescribable tangle. The method has given
way to the parallel-track magnetic tape.

Magnetic Tapes

From the outset of computer development magnetic
tape transports have dominated the bulk secondary
storage function, particularly where information is to
be used in a sequential fashion. Cost per bit is very
low. Data is stored in any of several binary magnetiz-
ation formats on a plastic tape continuously coated
with a ferromagnetic material (Earlier tapes were
of solid metal). Read/write heads are generally ganged
in parallel tracks across the width of the tape to per-

Fig. 9. D tration el t of helically wrapped metallic-tape
twistor storage method, enlarged. Incomplete systems, multiple drive

mit parallel read and write of binary-coded alpha-
numeric characters. Read is nondestructive, and data
is easily erased and replaced. High write or readout
speeds are possible in the serial mode; but, although
data at any location can be addressed at any time,
access to the worst-case position may require as much
as several minutes. An important advantage of the
magnetic tape unit over other bulk storage methods
is the ease with which individual tapes can be re-
placed and stored. Furthermore, random access time
can be somewhat reduced, and capacity per read/
write head increased by employing a number of selec-
table tape reels per tape unit.

Magnetic Drums

Vast amounts of data—perhaps 108 bits—are, with
present methods, most efficiently and economically
stored on magnetic drums or discs. The two media
are closely related, and steam directly from inventions
more than sixty years old. A high-precision drum,
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coated or electroplated with a ferromagnetic material
such as cobalt-nickel alloy or ferric oxide, rotates
continuously at perhaps 3,000 to 12,000 rpm. Data is
stored nonvolatilely as magnetized spots on the drum
surface, and is nondestructively read. Read/write
heads are arranged in parallel or helically along the
length of the drum, each head associated with one
track of stored data. The application typically de-
termines the drum characteristics. For example, it may
be desirable in airborne applications to interlace pro-
grams at alternate positions on tracks and provide
two or more sets of heads, in order to increase access
speed and storage density.

Random access is more rapid than with magnetic
tapes, but interchange of data can only be achieved
by erasing and replacing. Objections to electromecha-
nisms on grounds of reliability do not seem to be
justified in this case, even in high-shock environ-
ments; a number of drum designs have been success-
fully employed in mobile and airborne military sys-
tems. Principal advantage of drums over discs is that
parallel readout of a word is achieved quite simply;
all points on the drum surface move at the same speed.
Since each successive track on a dise is farther from
the axis of rotation and moving at a greater speed,
synchronizing the separate bits of parallel readouts
calls for fairly sophisticated logic. For the same rea-
son, efficient use of the available surface area is more
difficult and costly with discs than with drums.

solenoids are used, each enclosing many such twistor wires; area

of helical wrapping beneath solenoid represents one storage cell.

Magnetic Discs & Disc Files

Magnetic dises store data on one or both faces of
a set of plated discs rotating on a common shaft,
rather than on the single cylindrical surface of a
drum. A number of discs are generally combined with
common read/write heads and logic in a disc file
unit. The method affords greater storage density than
the drum, and more rapid random access to data. This
is possible since the unusuable inner bulk of a drum
is no longer present, and read/write heads can be
concentrated in various patterns between discs.

In one form of disc file, individual dises are auto-
matically lifted into read/write/rotate position,
thereby permitting a reduction in number of read/
write heads, simple replacement of discs, and perma-
nent storage of enormous quantities of data. Toler-
ances on this technique are closer, and storage ca-
pacity per disc is lower. Another low cost variation
involves a single traveling head writing and reading
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Fig. 10. MICR (Magnetic Ink Character Rec-
ognition) check sorter/reader. MICR has
been in use for about two years, princi-
pally for specialized banking functions.

bits, as well as characters, in series (with consequent
long access times and lower costs). The major prob-
lem in disc memory development has been to assure
a constant gap between head and disc surface, Air-
sled floating-head methods, permitting more precise
positioning than rigid mountings despite looser tol-
erances, appear to be an adequate solution. Several
large disc memory units are presently marketed,
some with capacities exceeding 500 million bits. The
method appears to offer the best means of bulk storage
for large systems presently planned or under develop-
ment.
Bernoulli Discs
The Bernoulli separation effect (pressure exerted
by the flow of air through an orifice increases as the
orifice becomes smaller) has recently been applied to
the development of fixed heads and flexible dises in
the Bernoulli disc memory. Discs are limp at rest, be-
coming flattened by centrifugal force when in motion.
Air (or gas, in some environments) is forced between
the disc and a backplate in which read/write heads
are embedded. Material tolerances are greatly reduced,
while head positioning accuracy is increased. Potential
variations in read/write head gaps are automatically
compensated by the pressure of the gas cushion, and
actual contact of head with surface—a catastrophe in
conventional drums and discs—is impossible. Bernoulli
discs, presently marketed in a wide range of speeds
and capacities (up to 500 KcC serial read and 500,000
bits) are more suited than conventional discs to bulk
storage in harsh, mobile environments, but appear
to be more limited in disc diameter, and, hence, ca-
pacity.
Punched Cards
Card punches and readers are the oldest, most ele-
mentary, and still most inexpensive form of storage
suitable to direct processing of data. Small holes rep-
resenting data coded in any of a variety of systems,
are punched in cards of constant dimensions and read
by shuffling card stacks (at about 12.5 cads/sec.)
through simple electrical contacts, or capacitive or
optical sensing circuits. An advantage of the method
is that explanatory markings can be printed upon the
storage surface, rendering data intelligible to users
as well as machines. Cards may be punched by key-
board inputs or by computer output, and may even
be edge-punched by hand and sorted simply by pass-
ing a “knitting-needle” rod through a selected data
position of all cards, with selected (or unselected)
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cards then falling from the deck. Even this latter
method is an improvement in sorting efficiency over
any visual scanning of lists of data. Because of their

‘simplicity and convenience, punched cards have been

the most universally employed form of data storage in
low-speed, low-cost, automatic processing applications,
particularly where data is repetitive within fixed sets
of categories. In more complex, large-scale computer
systems, punched cards (with more recent competition
from punched paper tape) are still a principal means
of achieving initial input.

Punched Paper Tape
Reels of paper tape may be mechanically perforated
incoded patterns and sequences as a direct analogue
of magnetic tape storage. Input may be from com-
puter output or from a manual keyboard. Output is
sensed in the same manner as punched cards. Reader
and perforator may be used separately, or as a com-
bined unit. Tapes store typically 10 character/in., and
read 100 in./sec. in reels up to 700 ft. long. For many
applications, particularly those wherein data is usable
in a wholly serial configuration at perhaps 10 KCcC,
paper tapes have no real competition. In one device,
a keyboard output may be dispatched in parallel to a
hard-copy printer, a communication link, and a paper
tape perforator, and the input to the perforator or
the printer may also be from the communications link
or a computer output line. As with punched cards, the
principal disadvantages of the method—low speeds
and the inability to erase and replace—are offset by
economy and capacity. In both methods, errors may
be corrected by patching and repunching, but only
in a cumbersome manner and with diminished re-
liability.

Printed Magnetic Cards
Replacing the holes in punched cards with printed
dots of magnetic material results in an analogous stor-
age device of greater speed and far greater storage
density (up to 1000 decimal digits on a 1 x 3 in.
card). Dots are sensed by moving cards past a read-
ing head. Random access to any one of 120,000 cards
can be obtained in no more than 5 secs; 300,000 cards
permit storing a billion bits in 2.5 cubic ft.

Charged Magnetic Cards

A variation of the magnetic card employs electronic
magnetization of a ferromagnetic coating in a pat-
tern of charges, in the manner of magnetic tapes and
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drums, permitting electrical alteration of stored data.

Fluorescent Spot Scanning
A method which at one time showed considerable
promise for automatic reading of printed documents
was that of fluorescent spot scanning. Coded patterns
of spots of fluorescent ink were printed, typically on
bank checks, and read by light-sensitive (ultraviolet)
scanners. The method was functionally equivalent to
magnetic ink character recognition except that de-
velopment had not yet extended to reading of fully-
formed alphanumeric characters. Essentially no work
continues, and the future of the method appears doubt-
ful.
Magnetic Ink Character Recognition
The first reliable method of providing printed alpha-
numeric data storage in a form directly readable by both
data systems and users is the method of magnetic ink
character recognition (MICR), now in use for about
two vears, principally for specialized banking func-
tions. A standard character font, designed for maxi-
mum machine discrimination among characters, is
used to print data in a standard magnetic ink in
closely controlled positions upon checks of fixed di-
mensions and paper content. Checks can then be read
rapidly and accurately by a simple scanning matrix.
In such a rigorous format, the method is quite effec-
tive. More ambitious schemes are uncommon, but, for
certain applications, the method will probably con-
tinue to be competitive, even when advanced methods
of optical character recognition begin to demonstrate
suitable capability.

Fig. 11. Vacuum-deposited magnetic thin films and drive and sense
conductors for thin film registers and temporary storage. They are
used for clock-rate (3 MC) operation in computer module of a farge-
scale military modular processor.
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Optical Character Recognition

A major goal of the data-processing industry is a
flexible, reliable, high-speed method of optical char-
acter recognition. This is a means of directly reading
and recognizing a variety of data in a variety of type
fonts (or even in hand lettering) in a variety of inks
on a variety of form sizes and materials, with speed
and reliability. Any document will then become an in-
put of stored data.

Existing equipments read standard alphabets from
standard forms especially prepared by companion
equipments. Each character is divided optically into
a matrix of black and white blocks. This matrix is
then compared with stored rules for recognition, and
a recognition decision is made, or the character is re-
jected. Many characters readily intelligible to the hu-
man are rejected as noise by the optical scanner in
these systems. Means are provided to recognize and
reject, for operator evaluation and action, any data
sample of doubtful clarity. Document rejections may
run from 5 to as much as 20%. Such poor error rates
are more than justified in many applications by the
savings in manpower afforded by successful direct
processing of 80 to 95% of the input received. For
the more general case, however, a substantial im-
provement must be made in the theory and practice
of pattern recognition before widespread use becomes
feasible.

Wired-core Matrix Memories

Magnetic cores, typically linear pulse transformers,
are often used to provide permanent wired-in (“read-
only”) storage of program subroutines and constants
data. Each core in a wired-core matrix memory stores
one bit of all words, or all bits of one word. In either
case, conductors (drive or sense lines, respectively)
pass through cores where ONEs are to be stored, but
bypass cores where ZEROs are to be stored. Outputs
from ZERO locations are therefore impossible. Data
cannot be electrically altered, but neither can it be
permanently affected by transients. noise, power fail-
ures, or read/write circuit failures.

No better method exists for protection of critical,
unchanging data, a requirement typical of many mili-
tary and industrial control applications. Read rates are
high since cores need only be sensed, not switched and
rewritten, and output signals can be made higher and
drive power lower than is possible with other storage
methods, Memory stacks may be constructed in easily
replaceable modules to permit simple manual inter-
change of storage blocks. This scheme is employed in
a wired-core memory storing program and constants
data for the Atlas Ground Guidance Computer, an
ultra-high-reliability system developed by Burroughs
Corp.

Bar Magnet Twistor Memories

Twistors may be used in conjunction with permanent
bar magnets to provide an excellent read-only mem-
ory. Cards of bar magnets, arranged in patterns
determined by the data to be stored, are superimposed
upon more or less conventional twistor arrays. During
read, the magnets paralyze those twistor elements
where ZEROs are to be read out, and permit flux
changes "and induced voltages from twistors where
ONEs are to be read. Cards are easilv and cheaply
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fabricated, and readily interchanged. Since the twist-
ors themselves store no information, storage is non-
volatile, read is nondestructive, and driving logic is
quite simple.

Ferrite Rod Memory
A high-speed, wired-in, read-only memory for stor-
age of computer subroutine commands has been de-
veloped which uses solid ferrite rods passed appropri-
ately through a large piece of metal mesh similar to
a window screen. Data is determined by the path of
the rods through the mesh, in a manner functionally
similar to storage representation in the wired-core
matrix memory. Fabrication is relatively inexpensive,
capacities very high, and access times as low as 0.2
usec.
Switches, Plugboards & Keyboards

Manual switches, plugboards, and keyboards, not
generally looked upon as storage, are employed in
almost all computing systems, but more extensively in
real-time control applications, for updated storage of
certain variables. For example banks of switches, a
plugboard, or a keyboard may be used to enter pre-
launch constants into a missile guidance computer
prior to launch. Plugboards are often used in small,
low-cost computers. Where a small number of simple
variables are to be held constant for increments of
time, or altered infrequently in real time, all three
storage methods are straightforward and quite ade-
quate. Reliability is high, read access rates are high,
and costs are low. Operator-effected alteration of data
is rapid and incomparably simple. Furthermore, all
data stored is clearly visible.

Hard-copy Impact Printers

Computer output printers constitute, in effect, write-
only storage. Conventional hard-copy impact printers
may be classified on the basis of three distinctions:
serial or ganged output, flying-head or traveling-car-
riage type positioning, and fully-formed or wire matrix
character production. Serial printers, including tele-
types and electric typewriters, are less expensive than
ganged printers (several characters printed in par-
allel), but slower (on the order of 10 to 100 char-

Fig. 12. Operator
holds insurance pre-
mium notices, one of
many types of busi-
ness records that IBM
1418 optical charac-
ter reader reads at
speeds up to 480
characters/sec. and
400 documents/min.
Reader automatically
converts numerical
printed data to com-
puter language.
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acters/sec. as compared with some multiple of these
figures). Flying-head printers employ a moving “box”
of type and a fixed carriage. Although less expensive,
the traveling-carriage type requires excessive move-
ment of documents with consequent limitations on
speeds and document format. Wire matrix character
printing differs from the conventional fully-formed
character method in that selected wires in a two-
dimensional matrix are moved forward to form a
character.

The method suffers somewhat in character quality,
but permits speeds possibly 509% higher, since a small
flying-head wire matrix with flexible-tube (frequently
hydraulic) feed is all that is required. Write-only
printers will be an integral part of most computing
and data processing systems for several more years,
augmented eventually by some form of optical char-
acter recognition write/read systems.

Non-Impact Printers

Methods for eliminating both paper/printhead im-
pact and lateral movement of printheads have been
sought for several years as a means of increasing
printout speed to a limitation imposed only by the
rate at which paper can be pulled from a roll. By
ganging non-impact printheads across the width of
the paper surface, and selecting characters electron-
ically, enormous output speeds are possible.

Electrostatic non-impact printers have been devel-
oped and marketed since the mid-50’s, delivering rates
as high as 1000 characters/sec. Ordinary paper, dusted
evenly with a powered magnetic ink, passes in a con-
tinuous roll through the printer, with no lateral
motion. A column of addressable electrostatic charge-
generating pins (typically seven) produces a char-
acter upon the paper by moving from left to right in,
typically, five successive positions, firing charges from
appropriate pins at each position. Ink collects at each
charge. Ink not held by electrostatic charges is re-
moved by a flow of air, and the remaining ink is
permanently fixed upon the paper surface by a brief
application of heat or pressure. At greater expense,
a matrix of pins can be used to print a complete
character, and matrices can be ganged across the page
to eliminate all lateral motion. In an interesting varia-
tion of the method, useful for transmittals of classi-
fied military data, paper is charged without ink dur-
ing printout, and fixed permanently by the receiving
agency.

The method has been hampered by a poor tolerance
to environment. In carefully controlled air, highly
reliable operation can be achieved, but ionization of
various substances suspended in impure air, such as
salt or dust, may cause occasional breakdown of the
electrostatic charge. Investigations continue toward
solution of the problem.

Electrochemical printers are less troublesome but
generally quite slow; characters are etched upon photo-
sensitive paper by electrical or photo-optic action (in
either pin configurations or fully formed characters).
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Los Angeles Memorial Sports Arena, scene of the 1962 WESCON, August 21 through 24.

Previewing 1962 WESCON

WESCON 1962 features a theme, ''Frontiers in Electronics,” and this has
resulted in sweeping changes to the technical program.

These changes, plus an expected greater attendance and all
the usual features, promise to make this year's WESCON the best ever.

YREATER attendance and more exhibitors than
ever are expected at the huge 1962 WESCON
Show, which will take place August 218t through the
24th at the Los Angeles Memorial Sports Arena and
Statler-Hilton Hotel, Los Angeles, Calif.

The theme of the 1962 WESCON, “Frontiers in Elec-
tronies,” has resulted in its Technical Papers Program
being greatly modified. This is the first time the show
has had a theme. Exhibits and special events will also
fit the theme.

This year’'s show is expected to have over 35,000
attending, and 850 exhibitors in 1,230 display booths.
The size of the exhibit requires that a 96,000 sq. ft.
tent annex be erected outside the Sports Arena build-
ing. The Western Electronic Manufacturers Associa-
tion and Institute of Radio Engineers are once again
sponsors of the show.

Technical Sessions

To concentrate attention on the significant advances

toward ‘“Frontiers in Electronics,” the regular tech-

nical sessions have been reduced in number to 21. All

will be in the morning at the Statler-Hilton Hotel.

This is about half the number of sessions in past
years.

ELECTRONIC INDUSTRIES °* August 1962

Highlighted will be five special afternoon sessions,
all on timely topics of broad interest. All speakers for
these sessions will be noted authorities in their fields.
These sessions will also be at the Statler-Hilton.

Special Sessions

Topics for the five sessions are: ‘“‘Biological Aspects
of Communications” (Tuesday); “Weather Satellites
and Data Processing” and ‘“Research in Nuclear Test
Detection” (Wednesday); *“Advanced Power Propul
sion Systems” (Thursday); and “Lunar Exploration”
(Friday).

Speakers for the first three special sessions will be:
Prof. W. A. Rosenblith, Massachusetts Institute of
Technology; David Johnson, Deputy Director, Mete-
orological Satellite Activities, U. S. Weather Bureau;
and Dr. George F. Bing, Assistant for Nuclear Test
Detection, Advanced Research Projects Agency.

The last two will each be a series of four lectures.
Dr. A. M. Zarem, Electro-Optical Systems, Inc., will
moderate the presentations making up Thursday’s pro-
gram. Robert Goddard, Jet Propulsion Lab, will act
as Program Director for Friday’s reports.

The regular sessions will all last from 9 to 11:30
a.m., except the last. This one, “State of the Art—
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Integrated Circuits,” has not had a time fixed. The
times of the afternoon sessions will vary.

“"Hoax Paper”

A special panel discussion lately added will feature
two collaborators who submitted a ‘“hoax paper,”
which was selected by WESCON officials for presenta-
tion. The authors, W. D. Rowe and C. D. Simmons,
submitted the summary to dramatize their conviction
that methods of selecting papers for technical con-
ferences are inefficient.

Rowe, Manager, Digital Systems Department, Syl-
vania Electric, Needham, Mass., and Simmons, Lans-
dale, Pa., Tube Division of Philco, will be joined by
Dr. J. V. N. Granger, Convention Director, and Dr.
Bernard M. Oliver in the discussion.

The title of their paper was “Linotron—A Practical
Device for Majority Logic,” The discussion is entitled,
“Can a Foolproof Method be Devised for Selecting
Valid, High-Quality Technical Papers for Major Tech-
nical Conventions.”

Other activities at this year’s WESCON include the
WESCON Banquet, the Future Engineers Program,
the All-Industry Cocktail Party, and “Time Out for
Fun,” an event for ladies attending.

WESCON Banquet

The WESCON Banquet will be held Thursday

evening, August 23, in the Biltmore Bowl of the Bilt-

more Hotel. Principal speaker will be Elmer W.

Engstrom, President of the Radio Corporation of

America. Dr. Zarem will be toastmaster. Jerry Gray
and his band will provide the music.

Future Engineers Program
This year about 40 young engineers, representing
schools in a dozen states, will participate in the Future
Engineers Program. The program includes an exhibit
of experiments, a technical seminar, awards luncheon
and technical field trips. Students compete for $2,800
in scholarships, including the Lee DeForest and Fred-
erick E. Terman awards. The students and their in-
structors are guests of the show.

Industrial Design Program
More than 200 entries have been accepted in the
Fourth Annual Industrial Design Award Competition.
The Pacesetter Award will be given the product evi-
dencing the most original design effort. Richard
Neutra, world-famous architect, will present the award
at a seminar on “Industrial Design and World Trade.”
Instruments, systems, components, test equipment and
other electronic products will be judged on the basis
of design for ultimate usefulness and basic appeal.

Cocktail Party

WESCON delegates and their wives traditionally
point to the All-Industry Cocktail Party as a social
“must.” This year’s party will be held, as usual, on
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WESCON'’s opening day, Tuesday, August 21. It will
take place at the world-famed Palladium in Hollywood,
from 6 to 8 p.m.

Ladies Program

The Women's Program, “Time Out for Fun,” will

include a flower-arranging show, a Los Angeles Tour,

a fashion show and a visit to Disneyland. Headquar-

ters for the women’s activities will be in the Hospital-
ity Room of the Statler-Hilton.

Field Trips

Field Trips for this year’s show will include the
following:

Tuesday afternoon, August 21—Guidance and Con-
trol Systems Division, Litton Systems, Inc., Woodland
Hills, to view the production and development facil-
ities for inertial navigation systems.

Wednesday morning, August 22—Rocketdyne Divi-
sion, North American Aviation, Inc., Canoga Park, to
view the rocket engine testing facility in the Santa
Susana Mountains. Actual test firings are planned.

Wednesday afternoon, August 22— ElectroData
Division, Burroughs and Consolidated Electrodynam-
ics Corporation, to show special techniques in manu-
facturing the new B200 and B5000 computing systems;
also Bell and Howell Research Center, to view Con-
solidated Electrodynamics data-recorder and analytical
and control divisions.

Wednesday, August 22, all day—All-day cruise from
Los Angeles Harbor on a U. S. Navy LCG Class Mis-
sile Cruiser. Participants will be given a briefing and
demonstration of unclassified electronics communica-
tions and control systems on a modern Navy ship.

Thursday morning, August 23—Jet Propulsion Lab-
oratory. The tour will encompass environmental test-
ing facilities, the space simulator and spacecraft as-
sembly facilities. Project engineers will explain JPL’s
responsibility for designing and supervising construc-
tion of spacecraft systems.

Thursday afternoon, August 28—Hughes Semicon-
ductor Division, Newport Beach, to view semiconduc-
tor production, from preparation of crystals to the
final assembly of diodes, transistors and rectifiers.
The latest versions of these products will be shown.

Friday morning, August 24—NBC Color Studios,
Burbank, to see latest engineering developments and
electronic equipment for network colorcasts. T. W.
Sarnoff, Vice President for West Coast Operations,
will welcome the tour. A live camera demonstration is
scheduled.

Show Committees

Chairman of the 1962 WESCON Board is Albert J.
Morris, who also headed the board last year. The other
top executives are also repeaters from the group which
put on last year’s successful San Francisco show.

These executives include O. H. Brown, Chairman,
Executive Committee; Calvin C. Townsend, Show Di-
rector; Granger, Convention Director; and Don Lar-
son, WESCON Manager.

The 14 working committees which helped make up
WESCON were made of about 300 industry volunteers.
Each committee was given full responsibility for its
event or show surface. Hard work over a period of
five months helped make the 1962 WESCON possible.
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Technical Papers Program

Speciallnvited Sessions

Tuesday, August 21

SESSION A: August 21, 2:00 to 4:30 PM.
Pacific Ballroom, Statler-Hilton Hotel
BIOLOGICAL ASPECTS OF COMMUNICATIONS, by
Prof. W. A. Rosenblith, Massachusetts Institute
of Technology

BIOLOGICAL INFORMATION TRANSFER ON THE
MOLECULAR LEVEL, by Prof. Alexander Rich,
Massachusetts Institute of Technology
Electronic engineers and research personnel
have a great deal to learn about the selective
processes by which nature has arrived at the
solution of electronic problems. These papers
will discuss two aspects of the field of biology
now attracting the interest of electronic re-
search personnel.

SESSION B: August 22, 1:30 to 3:00 PM.
Pacific Ballroom, Statler-Hilton Hotel
WEATHER SATELLITES AND DATA PROCESSING, by
David Johnson, Deputy Director, Meteorlogi-
cal Satellite Activities, U. S. Weather Bureau,
Washington, D.C.

TIROS now provides meteorological informa-
tion on a world-wide basis enabling maps un-
precedentedly current. NIMBUS will enlarge
these capabilities. Although simple to state,
these activities are complex in character.

SESSION C: August 22, 3:15 to 4:45 PM.
Pacific Ballroom, Statler-Hilton Hotel
RESEARCH IN NUCLEAR TEST DETECTION, by Dr.
George E Bing, Assistant Director for Nuclear
Test Detection, Advanced Research Projects
Agency, Washingtorr, D.C.

The international interest in this subject makes
timely this discussion by the United States
authority in the subject.

SESSION D: August 23, 2:00 to 4:30 PM.
Pacific Ballroom, Statler-Hilton Hotel
Advanced Propulsion — State of the Art

Review on Devices

Moderator: Dr. A. M. Zarem, Electro-Optical
Systems, Inc.

D/l AN ANALYSIS OF POSSIBLE SPACE MISSIONS
IN THE INTERVAL FROM 1963 10 1978 DEscRiB-
ING THE CONSEQUENT NEEDS FOR ADVANCED PRO-
PULSION AND POWER SYSTEMS, by Dr. John
Evaard, Deputy Associate Director, Lewis Re-
search Center, NASA, Cleveland

D/2 A TUTORIAL PRESENTATION ON ELECTRO-
MAGNETIC THAUST TECHNIQUES AND A REVIEW
OF STATE OF THE ART ELECTRO-MAGNETIC
THRUST DEVICES, by Dr. Jack Kerrebrock, M.L.T.
D/3 A TUTORIAL PRESENTATION OF ELECTRO-
STATIC THRUST TECHNIQUES AND A REVIW OF
THE STATE OF THE ART FOR ELECTRO-STATIC
THRUST DEVICES, by Dr. A. T. Forrester of Elec-
tro-Optical Systems, Inc.

D/4 A TUTORIAL PRESENTATION ON NUCLEAR
PROPULSIVE TECHNIQUES AND A REVIEW OF THE
STATE OF THE ART INCLUDING PROBLEM AREAS
RELATING TO POWER INTEGRATION, by Dr. R.
Bussard, Los Alamos Scientific Labs, New Mex.

SESSION E: August 24, 2:00 to 4:30 PM.
Pacific Ballroom, Statlér-Hilton Hotel

Lunar Exploration

Program Chairman: Robert J. Gunkel, Douglas
Aircraft Company, Missile and Space Systems
Division, Santa Monica, California

E/1 PROGRESS REPORT ON RANGER, by James B.
Burke, Ranger Project Manager, JPL, and Mel-
vin R. Mesnard, JPL

E /2 PROGRESS REPORT ON SURVEYOR, by Walker
E. Giberson, Surveyor Project Manager, JPL
E/3 PROGRESS REPORT ON SATURN, by Dr. Os-
‘wald H. Lange, George C. Marshall Space
Flight Center, NASA, Huntsville

E /4 PROGRESS REPORT ON APOLLO, by Charles
W. Frick, Manned Spacecraft Center, NASA,
Houston, Texas
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SESSION 1: CIRCUIT THEORY

9:00 am —11:30 am

1/1 DISTRIBUTED PARAMETER CIRCUIT DESIGN
TECHNIQUES by P S. Castro, A. J. Nichols, and
H. R. Kaiser, Lockheed Missiles & Space Co.
1/2 TRANSFER FUNCTION SYNTHESIS EMPLOYING
ONE TUNNEL DIODE AND A PASSIVE RC LADDER
NETWORK by G. Herskowitz and M. S. Ghausi,
New York University

1/3 MINIMUM PERIOD OF OSCILLATION OF TUN-
NEL-DIODE OSCILLATORs by R. S. Pepper, Uni-
versity of California, Berkeley

1/4 HIGH POWER PARAMETRIC UPPER SIDEBAND
UPCONVERTERs by H. Y. Miyahira, Space Tech-
nology Lab, Redondo Beach

Sponsored by: Professional Group on Circuit
Theory

Session Chairman and Organizer: R. C. Booton,
Space Technology Lab, Redondo Beach

SESSION 2: COMPUTER MEMORIES

9:00 am —11:30 am

2/1 A PRACTICAL NON-DESTRUCTIVE RANDOM AC-
CESS TUNNEL DIODE MEMORY by James Y. Pay-
ton, Litton Systems, Woodland Hills, California
2/2 THE DESIGN OF A 4096 WORD ONE MICRO-
SECOND MAGNETIC FILM STORE by ]. B. James,
B. ]. Steptoe, and A. S. Kaposi, I-C-T ( Interna-
tional Computers & Tabulators (Engrg.) Ltd.,
Stevenage, Hertfordshire, England

2/3 Inductive Coupled Read-Only Memory by
J. G. Wamsley, IBM Corporation, Poughkeep-
sie, New York

Sponsored by: Professional Group on Electronic
Computers

Session Organizer: Paul M. Davies, Abacus, Inc.
Santa Monica, California

Session Chairman: To be appointed

SESSION 3: INSTRUMENTATION

9:00 am —11:30 am

3/1 SPECTRUM ANALYSIS TECHNIQUES by Alex-
ander Basil, Cutler Hammer Melville, L. 1.,
New York

3/2 A HALL EFFECT INCREMENTAL ANGLE EN-
coper by Earl R. Strandt, General Motors Cor-
poration, Milwaukee

3/3 PROPERTIES AND APPLICATIONS OF A SENSI-
TIVE MAGNETIC TRANSDUCER by A. P Schmid
and W, Rindner, Raytheon Company, Waltham,
Mass.

3/4 CODING FOR LEAST' RMS ERROR IN BINARY
PCM CHANNELS by Jozsef Bodo, Ampex Corpor-
ation, Redwood City, California

3/5 A NEW P-N JUNCTION STRAIN TRANSDUCER
by W. Rindner and R. Nelson, Raytheon Com-
pany, Waltham, Mass.

Sponsored by: Professional Group on Instru-
mentation

Session Chairman and Organizer: Edwin N.
Kaufman, Litton Systems, Woodland Hills,
California

SESSION 4: SPACE ELECTRONICS AND
TELEMETRY

9:00 am —11:30 am

4/1 IONOSPHERE PLASMA FREQUENCY PROBE by

Obed C. Haycock and Kay D. Baker, Univer-

sity of Utah, Salt Lake City

4/2 AN INTEGRATED SATELLITE TRACKING AND

COMMUNICATION SYSTEM by Leonard Farkas,

Radio Corporation of America, Moorestown,

New Jersey

4/3 ANTENNA BEAM ELEVATION ANGLE FOR CON-

TROL OF TROPOSPHERIC INTERFERENCE BETWEEN

SPACE/EARTH AND TERRESTRIAL STATIONS by

S. G. Lutz, Hughes Research Lab, Malibu,

California, and W, J. Hartmen, U. S. Bureau of

Standards, Boulder, Colorado

4/4 CONSIDERATIONS ON COMMUNICATION WITH

INTELLIGENT LIFE IN OUTER SPACE by Morris

Handelsman, Radio Corporation of America,

Princeton, New Jersey

Sponsored by: Professional Group on Space

Electronics and Telemetry
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Session Organizer and Chairman: Warren S.
Pope, North American Aviation, Downey, Calif.

SESSION 5: COMPONENT PARTS

9:00 am —11:30 am

5/1 OPTIMIZED DESIGN OF TRANSFORMERS FOR
APPLICATION IN SILICON CONTROLLED RECTIFIER
EXTINCTON AND IGNITION CIRCUITS by Ronald J.
Hruby, Nortronics, Anaheim, California

5/2 POWER TRANISTOR RELIABILITY by A. Ralph
Greenburg, Motorola Inc., Phoenix

5 /3 OPTIMUM DESIGN OF MEDIUM POWER TRAN-
SISTOR HEAT SINKS by Dr. Herbert Tramposch,
IBM Corporation, Poughkeepsie, New York
5/4 CAUSE AND CORRECTION OF PHASE DISTOR-
TION IN PULSE EXCITED LONG ULTRASONIC DELAY
LINES by P S. Fuss and R. M. Lauver, Bell Tele-
phone Company, Whippany, New Jersey
Sponsored by: Professional Group on Compon-
ent Parts

Session Chairman and Organizer: Jack E. Fort,
National Cash Register Company, Hawthorne,
California

Wednesday, August 22

SESSION 6: PATTERN RECOGNITION

9:00 am — 11:30 am

6/1 aN oPTICAL DECISION by R. D. Joseph, P M.
Kelly and S. S. Viglione, Astropower, Inc.,
Costa Mesa, California

6/2 A RECOGNITION LOGIC DESIGNED FOR HAND
PRINTED CHARACTERs by Seymour Spilerman,
IBM Corporation, New York

6/3 THE APPLICATION OF INTEGRAL GEOMETRY
TO MACHINE RECOGNITION OF VISUAL PATTERNS
by Geoffrey H. Ball, ITT Federal Laboratories,
Palo Alto

6/4 A MACHINE FOR PERFORMING VISUAL REC-
OGNITION BY USE OF ANTENNA-PROPAGATION
coNceprTs by Harry Blum, Cambridge Research
Lab, U. S. Air Force, Bedford, Mass.
Sponsored by: Professional Group on Informa-
tion Theory

Session Organizer: R. E. Kalaba, Rand Corpora-
tion, Santa Monica

SESSION 7: MICROWAVE THEORY AND
TECHNIQUES

9:00 am —11:30 am

7/1 MICROWAVE PHASE MEASUREMENT OF DIS-

PERSED PULSE TRANSMITTER 5YSTEMs by R. F.

Koontz, Radio Corporation of America, Moores-

town, New Jersey

7/2 4 GC PABAMETRIC AMPLIFIER FOR SATEL-

LITE COMMUNICATION GROUND STATION RE-

ceErveR by M. Uenohara, M. Chruney, K. M.

Eisele, D. C. Hanson, and A.L. Stillwell, Bell

Telephone Lab, Murray Hill, New Jersey

7/3 ADVANCES IN FERRITE ROTATING-FIELD

PHASER DESIGN by Jerald A. Weiss, Hyletronics

Corporation, Burlington, Mass.

7/4 PRACTICAL PROBLEMS IN THE DESIGN OF

TUNNEL DIODE AMPLIFIERs by John C. Hoover,

Sperry Microwave Electronics Company, Clear-

water, Florida

Sponsored by: Professional Group on Micro-

wave Theory and Techniques

Session Chairman: A. Clavin.

Session Organizer: Warren C. Perry, Bendix

Pacific, North Hollywood, California

SESSION 8: COMPUTER MECHANIZATION
9:00 am —11:30 am

8/1 THEORETICAL & EXPERIMENTAL EVALUA-
TION OF RZ AND NRZ RECORDING CHARACTERIS-
Tics by Irving Stein and M. E Barkouki, Am-
pex Corporation, Redwood City, California
8/2 A UNIFIED APPROACH TO THE DESGN OF
SOLID-STATE INTEGRATED LOGIC ELEMENTS by
R. H. Beeson and O. R. Baker, Signetics Cor-
poration, Sunnyvale, California

8/3 EXPERIMENTAL 100-ni¢c TUNNEL-DIODE DDA
by E. R. Beck and G. A. Brumm, Bendix Cor-
poration, Southfield, Michigan

Sponsored by: Professional Group on Electronic
Computers

Session Organizer: Raul M. Davies, Abacus, Inc.
Santa Monica, California

Session Chairman: To be appointed
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Technical Papers Program

SESSION 9: AERONAUTICAL AND
NAVIGATIONAL ELECTRONICS

9:00 am — 11:30 am

/1 AN ACCURACY STUDY OF A DOPPLER NAVIGA-

TION SYSTEM ASSUMING TIME-STATIONARY RAN-

poat INPUT ERRORs by C. James Styers, Collins

Radio Company, Cedar Rapids, lowa

9 '2 MARK TWAIN BEACONHRY FOR LUNAR ORBIT-

NG AND LANDING by William E. Muntz, General

Ilectric Company, Utica, New York

), '3 1IGH ALTITUDE RADIO ALTIMETER SIMULA-

TI0N sTUDY by A. R, Edison, R. K. Moore, B. D.

\Warner,and W. W. Koepsel, University of New

\Mexico, Albuquerque

94 TWO METHODS OF GYROLESS NAVIGATION by

Fugene Ohlberg, Nortronics, Palos Verdes Es-

tates, California

Sponsored by: Professional Group on Aeronau-

tical and Navigational Electronics

Session Chairman and Organizer: Stephen 7.

Szirmay, Jet Propulsion Lab, Pasadena, Calif.

SESSION 10: PRODUCT ENGINEERING AND
PRODUCTION

9:00 am — 11:30 am

10/1 A NEW APPROACH TO MINIATURE MAG-
NETIC TAPE TRANSPORT DEsIGN by R. S. Ander-
son, Weber Aircraft Corporation, Burbank
102 WELDABLE PRINTED cinctrrs by Dimitry
Grabbe, Geo. Messner and James Saffery, Photo-
cirenits Corporation, Glen Cove, New York

100 /3 A LOGICALLY CONSISTENT SYSTEM OF COM-
PONENTS AND TECHNIQUES FOR TRANSISTORIZED
ranio sers by Ir J. Rodrigues de Miranda,
Philips, Eindoven-Nederland

Sponsored by: Professional Group on Product
I'ngineering and Production

Session Chairman and Organizer: George R.
Beck, Space Technology 1.ab, Redondo Beach,
Culifornia

Thursday, August 23

SESSION 11: COMPUTER THEORY
9:00 am —11:30 am

11/1 THE STANDARDIZATION OF PERIPHERAL
INTERFACES by Marvin Jacoby, Remington Rand
Univac, Blue Bell, Pennsylvania

11/2 A REAL TIME FUNCTION ANALYZER-SYN-
THESIZER USING ORTHOGONAL POLYNOMIALS by
Arthur H. Ballard, Bernard Electronics Com-
pany, Washington D.C.

11/3 INEXPENSIVE CONTROL. VIA MODAL COM-
putERs by Floyd George Steele, Modal Sys-
tems, Inc., La Jolla, California

Sponsored by: Professional Group on Electronic
Computers

Session Organizer: Paul M. Davies, Abacus, Inc.,
Santa Monica, California

Session Chairman: To he appointed

SESSION 12: ANTENNA AND PROPAGATION
9:00 am —~ 11:30 am

12/1 RANGE LUNAR CAPSULE ANTENNA by W.
(. Scott, Ford Motor Co., Newport Beach
12/2 A SELF-FOCUSING ANTENNA by M. Breese
and P Sferrazza, Sperry Gyroscope Company,
Great Neck, New York

12/3 THE ‘DOUBLE HELIX' AND ITS VARIANTS: A
NEW CLASS OF TUNABLE ENDFIRE ANTENNAS by
H. W. Ehrenspeck Caumbridge Research Lab,
United States Air Force, Bedford, Mass.

12/4 ANTENNA BEAM SHIFTING BY DUAL MODES
by Takashi Kitsuregawa and Scibei Tachikawa,
Mitsuhishi Electric Mfg. Company, Amagasaki,
Ilyogo Prefecture, Japan

Sponsored by: Professional Group on Antennas
and Propagation

Session Organizer: L. 1.. Bailin, Hughes Aircraft
Co., Culver City, California

Scssion Chairman: Kenneth C. Kelly, Hughes
Aircraft, Culver City, California

SESSION 13: SOLID STATE DEVICES
9:00 am~11:30 am

13/1 INSTRUMENTAL NEUTRON ACTIVATION AN-
ALYSIS OF SILICON SEAI-CONDUCTORS FOR GOLD
AND ANTIMONY by J. D, Buchanan, Diane M.
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Fleishman, V. B Buinn and R. R. Ruch, Gen-
cral Dynamics, San Diego, California

13 2 SURFACE STABLIZED HIGH VOLTAGE DIODES
by T. C. Hall, Micro Semiconductor Corpora-
tion, Culver City, California

13/3 PLANAR EPITAXIAL PNPN SWITCH WITH
GATE TURN-OFF GAIN by Thomas A. Longo,
Marvin Miller, Albert E. Derck and Joseph D.
f,fknuian, Sylvania Electric Products, Woburn,
Mass.

134 LINOTRON — A PRACTICAL DEVICE FOR A
MA JORITY LOGIC by W, D. Rowe, Sylvania Elec-
tronic Systems, Needham, Mass., and C. D.
Simmons, Philco Corporation, Lansdale, Pa.

Sponsored hy: Professional Group on Electron
Devices

Session Organizer: John E, Nevins, Jr., Hughes
Research Laboratory, Malibu, California
Session Chairman: Jan Black, El Monte, Calif.

SESSION 14: COMMUNICATION SYSTEMS
9:00 am — 11:30 am

14 /- THE DESIGN AND CAPABILITIES OF FEEN-
BACK FM RECEIVERs by R. M. Cagliardi, Hughes
Aircraft, Culver City, California

14 '2 CHIRP SIGNALS FOR COMMUNICATIONS by
Marion R. Winkler, Radio Corporation of Amer-
ica, Tueson, Arizona

143 REAL CIHIANNEL ASPECTS OF AN ERROR-
FREE DATA TRANSMISSION SYSTEM FOR TOLL-
GRADE TELEPHONE circuit by W. G. Schmidt,
Massachusetts Institute of Technology

144 THE APPLICATION OF CORREL.LATION TECH-
NIQUES TO METEOR BURST COMMUNICATIONS by
John D. Belenski, The Boeing Company, Seattle
Sponsored by: Professional Group on Commun-
ication Systems

Session Chairman and Organizer: Lawrence R.
Norwood, Aerospace Corporation, El Segundo
California

SESSION 15: RELIABILITY AND QUALITY
CONTROL

9:00 am — 11:30 am

15 1 FAILURE THERBLIG FAILURE RATES by D.
R. Earles and M. F Eddins AVCO Corporation,
Wilmington, Mass.

15 2 orrnzuzing reLiasiLiTy by John C. Kemp,
General Electric Company, Ithaca, New York
15 3 HIGH POWER LIFE TESTING OF TRANSISTORS
by K. W. Doversberger, Deleo Radio Division,
General Motors, Kokomo, Indiana

15 4 THE RELIABILITY OF SYSTEMS UNDER RAN-
poM DEMANDS by Kenneth M, Hall and Ken-
neth M. Zenkere, Sylvania Electronic Products,
Mountain View, California

Sponsored by: Professional Group on Reliabil-
ity and Quality Control

Session Organizer: Donald P Boe, Space-Gen-
cral, El Moate, California

Session Chairman: To be named

Friday, August 24

SESSION 16: GENERAL TOPICS IN
INFORMATION THEORY

Q:00 am — 11:30 am

16,1 ADAPTIVE INFORMATION PROCESSING by
S. S, L. Chang, New York University

16, 2 MAXIMAL PATHS ON THE N-CUBE AND GEN-
ERATION OF copgs by Tvan T, Frisch and Wan
H. Kim, Columbia, University

16 /3 A COMPARATIVE EVALUATION OF SEQUEN-
TIAL DECODING ALGORITHMs by 1. N, Jones, W,
R. Wadden, and J. J. Bussgang, Radio Corpora-
tion of America, Burlington, Mass.

16 '4 A RECONSIDERATION OF CERTAIN TOPICS IN
NYQUIST'S TELEGRAPII TRANSMISSION THEORY
by R. A. Gibby, Bell Telephone Lab, Murray
Hill, New Jersey

Sponsored hy: Professional Group on Informa-
tion Theary

Session Chairman and Organizer: R. E. Kalaba
Rund Corporation, Santa Monica, California

SESSION 17: ELECTRON DEVICES 11
9:00 am ~11:30 am

17 /1 RECENT DEVELOPMENTS IN FIELD EMISSION
by W. P Dyke, M. Charbonnicr and F. J.
Grundhauser, Field Emission Corporation, Mec-
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Minnville, Oregon
17 ‘2 DESIGN METHOD FOR HIGH-CONVERGENCE,
IIIGH-PERVEANCE SOLID BEAM GUNs by R. D.
Frost, O. T. Purl and H. R, Johnson, Watkins-
Tohnson Company, Palo Alto, California

17 /3 AD-C PUMPED COUPLED MODE PARAMETRIC
AMPLIFIER WITH DEPRESSED COLLECTOR by
James E. Dalley and C..C. Johnson, University
of Utah

17/4 RECENT ADVANCES IN NON-REENTRANT,
CROSSED-FIELD, FOR\WARD-WAVE AMPLIFIERS by
J. FE Hull, G, E. Pokorny, and C. P Kooyers,
Litton Industries, San Carlos, California
Sponsored by: Professional Group on Electron
Devices

Session Chairman and Organizer: John E, Nev-
ins, Jr., Hughes Research Lab, Malibu, Calif.

SESSION 18: AUTOMATIC CONTROL
9:00 am — 11:30 am

18/1 STATE TRANSITION FLOW GRAPHS OF CON-
TINUOUS AND SAMPLED DYNAMIC SYSTEMS by
Benjamin C. Kuo, University of lllinois

18/2 STABILITY OF SAMPLED-DATA CONTROL
SYSTEMS, A SIMPLE CRITERION by P W, Becker,
General Electric Company, Syracuse, New York
18/3 HIGH-FREQUENCY SIGNAL INJECTION: A
MEANS OF CHANGING THE TRANSFER CHARAC-
TERISTICS OF NONLINEAR ELEMENTs by Olle 1.
Elgerd, University of Florida

18/4 ON THE OPTIMUM DESIGN OF PREDICTOR
coNTROL sYSTEMs by Sheldon Horing, Poly-
technic Institute of Brooklyn

Sponsored by: Professional Group on Auto-
matic ControY

Session Chairman and Organizer: Walter K.
Waymeyer, Douglas Aircraft Company

SESSION 19: MILITARY ELECTRONICS
9:00 am — 11:30 am

19/1 OPTIMAL BANG-BANG GUIDANCE SYSTEM
by G. L. Harmon, K. E. Kent, and W. O, Pur-
cell, Martin Marietta Corporation, Orlando, Fla.
19/2 PERFORMANCE OF DIGITAL. COMMUNICA-
TION SYSTEMS IN AN ARBITRARY FADING RATE
AND JAMMING ENVIRONMENTS by A. B. Glenn
and G. Lieberman, Radio Corporation of Amer-
ica, Camden, New Jersey

19/3 ELECTROMAGNETIC SUSCEPTIBILITY TEST-
ING TECHNIQUES FOR AIRBORNE EQUIPMENT by
C. B. Pearlston, Jr., Nortronics, Hawthorne
19/4 LONG-RANGE cW RADAR by B. E. Potter,
Sperry Gyroscope Company, Great Neck, L. 1.
New York

Sponsored by: Professional Group on Military
Electronics

Session Chairman and Organizer: Paul F, Glaser,
Space Technology Lab, Redondo Beach, Calif.

SESSION 20: ENGINEERING MANAGEMENT
9:00 am - 11:30 am

20 1 COMMUNICATIONS FOR THE ENGINEERING
MANAGER by John B. Bennett, Organizational
Communication, Los Angeles, California
20’2 SOME ASPECTS OF THE POLICY FOR THE
FORMULATION OF NAVAL ACTIVITY LONG RANGE
rLans (Lup), by Lyman E. Wood, U. S. Naval
Missile Center, Point Mugu, California

20/3 A SIMPLIFIED WORK-LOAD EVALUATION
AND COST CONTROL METHOD FOR REPORT PRO-
npucTioN by Paul Alelyunas, Radio Corporation
of America, Moorestown, New Jersey

Sponsored by: Professional Group on Engineer-
ing Management

Session Chairman and Organizer: Charles Mc-
Pheeters, Pacific Missile Range, Point Mugu,
California

SESSION 21;: STATE OF THE ART—

INTEGRATED CIRCUITS
A panel discussion of the optimum technologi-
cal trade-off between the multiple device sub-
assembly and its intimately related system ap-
plication. Six representatives of industry, three
from large users doing prototype work, and
three from the components/semiconductor in-
dustry, active in supplying integrated devices,
will participate, and the discussion will cover
the broad area of traditional vendor/use system
practicability.
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Size 8 Servo Motors

Type MB80-000, are “high torque”
motors giving 0.35 in. of torque at
stall. A size 10 motor, M100-502, mea-
sures 0.781 in., exclusive of the shaft
and terminals. Bowmar Instrument
Corp., BOOTH 845.

Circle 244 on Inquiry Card

Computer Relays

Three mercury-wetted-contact re-
lays. V52, V53 and V54, with multiple
capsules give 2-, 3-, and 4-pole contact
assemblies. Switch 250va loads with
a max. of 5a or 500v. Automatic Elec-
tric Co., BOOTH 2004.

Circle 247 on Inquiry Card

1

§:
e
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(

Digital Encoders

Custom-coded analog/digital shaft
position units of brush-type design
have capacities of 5-13 bits/dise for
30 to 8192 counts/rev. Guidance Con-
trols Corp., Subs. Warner Electric
Brake & Cluteh Co., BOOTIH 3113.

Circle 249 on Inquiry Card

Readout Device

Miniature readouts features front
panel access. Operate on a projection
principle with 12 miniature lamps lo-

cated at rear of the readout. Indus-
trial Electronic Engineers, Inc.,
BOOTH 3449.

Circle 245 on Inquiry Card

See

These

Products
At
WESCON

Programmable Supply

Wide range laboratory power sup-
ply Model TR60-2, measures 3'2 x
85 in., and gives a highly regulated,

continuously adjustable output of 0-
60vdc at 0-2a. Electronic Research
Associates, Inc., BOOTH 1019.

Circle 250 on Inquiry Card

Power Transistors

Series MHT 1800, 1900 and 2000
are pnp germanium units. At 65a I,
hee is 20 min, Vce (SAT) is 0.45v max.
Vue(SAT) is 2v max. Minneapolis-
Honeywell Regulator Co., Semicon-
ductor Div., BOOTH 2013.

Circle 246 on Inquiry Card

ELECTRONIC INDUSTRIES °
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Waveguide Terminations

This series of low VSWR waveguide
terminations is rugged and durable
under severe shock and vibration en-
vironments. They are available in
power ratings from % to 3w. Film-
ohm Corp., BOOTH 3801.

N o

Circle 248 on Inquiry Card

Noise Analyzer

This transistorized, portable sonic
proportional bandwidth unit, Model
LPP-4, measures acoustic noise and
vibration in the 4 to 20,000cps fre-
quency range. Panoramic Electronics,
Ine., BOOTH 3354.

Circle 251 on Inquiry Card

135




T R AT B
‘I 1 || |'l

i
il
A-C AMPERES it

——

Indicating Instruments

Type 180 horizontal and vertical
indicating, self-shielded, slim-line am-
meters and voltmeters designed with
a full 4% in. scale, in ac and dc mod-
els. Industrial Electronies Div., Gen-
eral Electric Co.,, BOOTH 107.

Circle 252 on Inquiry Card

Transistor Tester

Automatic lead finding, in-circuit
tester checks power, switching, small
signal, junction, alloy, and point con-
tact transistors with GO-NO GO in-
dications. American Electronic Lab-
oratories, Inc., BOOTH 3044.

Circle 255 on Inquiry Card

Substrate

Mykroy, when used for thin film
deposition, provides substrates that
are superior to aluminum oxide or
glass in that they are readily ma-
chined and optically flat. Molecular
Dielectrics, Inc., BOOTH 3313.

Circle 257 on Inquiry Card

Stepping Switch

This motorized Stepping Switch is
capable of controlling 468 circuits.
It is in a hermetically sealed housing

4 in. sq. and 7 in. long. Rated voltage
is 26 to 30vdc. The A. W. Haydon Co.,
BOOTH 849.

Circle 253 on Inquiry Card

See

These

Products
At
WESCON

Punched Tape Readers

Pnotocell Punched Tape Readers,
Models RR-21 and RR-101, are of the
20 and 100 inch per second types.

)

They feature transistor control and
output circuits. Rheem Electronics
Corp., BOOTH 544.

Circie 258 on Inquiry Card

Breadboard

The Circuit Builder allows compo-
nents to be arranged approximately
as they appear in a schematic for
rapid evaluation. For use with tubes
or semiconductors. Circuit Structures
Lab., BOOTH 3141.
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Circle 254 on Inquiry Card

136

Miniature Trimmer

This % in. round trimming poten-
tiometer, Type CT-110 has standard
resistance ranges from 100 to 50kQ.
Standard tolerance is +=5%. Power
rating is 1.0w at 50°C. International
Resistance Co., BOOTH 615.

Circle 256 on Inquiry Card

ELECTRONIC INDUSTRIES °

Diode-Noise Analyzer

Model 327 is for quantitative analy-
sis of electrical noise generated in
back-biased diodes, in some instances,
forward-biased diodes, and particu-
larly zener diodes. Quan-Tech Lab-
oratories, Inc., BOOTH 304.

Circle 259 on Inquiry Card

August 1962
Circle 75 on Inquiry Card —>




CONNECTORS, ENGINEERED FOR SPECIFIC RELIABILITY REQUIREMENTS.

TYKON EDGE CONNECTOR s what it's called.
TYKON is designed for double-sided .062" printed circuit boards.
TYHKON is miniature in size. Contacts are spaced on .050" centers.

TYKON ribbon-type flexing action contacts guarantee a new plateau of reliability. (A flat surface vields
nore points of contact over an area than a round surface does on a line.)

TYKON is ideal for all high density connection jobs including: diodes on insulating substrates; memory
planes (standard and thin {ilm types); and almost any type of modular plug-in unit.

TYKON is furnished with conventional wiring tails. It can also be made available with ta'ls for wire wrap
ping or dip soldering.

TYKON is available in various sizes with € to 25 contact positions

For additional information on this connector, or any connector requirement, write us at our Chicago
olfice or contact your focal Cinch representative.

HERE TT IS!
A NEW PLATEAU OF RELIABILITY
FOR HIGH DENSITY CONNECGTORS

o um}.ﬁﬁw‘,‘&w N \»}y
IR .

; ‘.k._;q.’.‘ This is a 25 contact positior TYKON
4 e L B ¢ nd a regular cigaretle in actual size
. i ‘.:-?..9] W

FEATURES:

* CONTACT MATERIAL—PHOSPHOR BRONZE, FLAT RIBBON
¢ CONTACT FINISH-—COPPER FLASH PLUS .00003 GOLD PLATE PER MIL-G-45204 TYPE I
¢ INSULATOR MATERIAL—GLASS-FILLED ALKYD TYPE: MAI-30 PER MiL-M-14F

CINCH MANUFACTURING COMPANY

1026 South Homan Avenue, Chicago 24, IHinois
See the new TYKONS at the Wescon Show Plants located at Chicago, lllinois; Shetbyville, Indiana.

Booths 2169-2172 City of Industry, California; St. Louis, IMissouri.

(Also the new Ultrekon and Cosi-kan connectors.)
A DIVISION OF UNITED-CARR FASTENER
CORPORATION, BOSTON, MASSACHUSETTS
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Coaxial Patching System

I-F and video patch panels for in-
stallation in standard 19 in. cabinets,
are for 52 or 720 systems using RG-8
9/11/55/58/59/62 or miniature cables.
Trompeter Electronics., BOOTH 3138.

Circle 260 on Inquiry Card

Variable Delay Line

Features: range—0.05 to 1.0usec.
total delay; rise time—approximately
0.14usec.; attenuation — less than
15% ; and impedance — 500 to 1000%.
PCA Electronies, Inc., BOOTH 536.

Circle 263 on Inquiry Card

Interdigital Filter

Microwave Filter, Series TIF, has
low insertion loss and uses field-cou-
pled, quarter-wave resonators for
sharp passband characteristics. Tel-
onic Engineering Corp., BOOTH 3606.

Circle 265 on Inquiry Card

Dry Circuit Tester

The Miss Tester is a completely
packaged, automatic contact resis-
tance tester for dry circuit testing,

to high-reliability standards, of make/
break contact devices. Hi-G, Inc.,
BOOTH 802.

Circle 261 on Inquiry Card

See

These
Products
At
WESCON

Pushbutton Switch

These lighted pushbutton switches,
01 Series, combine panel indicating
and manual switching functions in a

single compact package. Four differ-

ent types available. Licon Div., llli-

nois Tool Works Inc., BOOTH 705.
Circle 266 on Inquiry Card

Octave-Band Analyzer

Type 1558-A Octave-Band Noise
Analyzer measures sound - pressure
level in 10 octave bands as well as
overall level. Type 1588-A is fully
transistorized and battery-operated.
General Radio Co., BOOTH 643.

Circle 262 on Inquiry Card

138

Miniaturized Batteries

This line of 44 types of miniature
batteries are for use with transistor-
ized circuits. They come in 8 different
power ratings, ranging from 3 to
13%v in 1%v increments. Burgess
Battery Co., BOOTH 710.
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Circle 264 on Inquiry Card

ELECTRONIC INDUSTRIES °

P.C. Receptacle

Micro-Edge® printed circuit or
printed wiring receptacle, Series 64,
Model 64-1, is a 25-contact unit with
0.025 in. centers. Amphenol Connector
Div., Amphenol- Borg Electronics

Corp., BOOTH 919.

Circle 267 on Inquiry Card

August 1962
Circle 76 on Inquiry Card —>
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CAPACITORS

These solid electrolyte capacitors, Sangamo Type 595,

represent a distinct achievement in tantalum capacitors.

They utilize Sangamo’s exclusive “Innerseal” construction with
the terminals mechanically secured to the tubular container and
precisely positioned without regard to the capacitor element.

The seal is produced with a minimum of solder and flux, and
with minimum thermal and mechanical stress on the glass
insulator. There i1s absolutely no reliance on solder for mechanical
strength. That’s why these tougher units give peak performance
under the most drastic shock and vibration conditions.

Sangamo tantalum capacitors comply with all the electrical and
mechanical requirements of Mil-C-26655A.

Basically, these tantalum capacitors provide the highest
capacitance per-cubic-inch in an extremely small and strong,
hermetically sealed package.

Sangamo Type 595 capacitors are designed for filter, by-pass,
coupling, blocking, and low voltage applications in telemetering
devices, airborne systems, computers, missiles, and transistor )
circuits. They have low dissipation factor, low dc leakage, and '
excellent shelf life. They are available in capacitance values of

0.22 to 330 mfd, and in voltages from 6 to 35 WVDC. They’re
suitable for operation at full-rated voltages over a temperature

range of —80°C to +65°C and, when properly derated, will operate
up to +125°C. Complete information is yours for the asking.

ELECTRONIC COMPONENTS

SANGAMO ELECTRIC COMPANY

SPRINGFIELD, ILLINOIS

EC62-1
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For special precision servo motors to meet your most
exacting redquirements --order from Sangamo. Sizes
range from 5 to 25 with most designs available in either
60 or 400 cps.

For more than 20 years Sangamo has been manufacturing
quality AC servo motors induction generators, drag cup
motors, syachros, PM generators, synchronous motors, and
motor generators. Most of these types are available from
stock and we are prepared t¢ modify our designs to your
system where necessary. If this 1s not possible, our engineers
will destgn to meet your specifications.

You can solve your servo motor problems by discussing
your requirements with a Sangamo Preci<ion Motor Sales
Engineer. Please write for furthzr information on Sangamo’s
complete line.

S PRECISION MOTORS

SPRINGFIE , ILLINOIS
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PM
GENERATORS

GEARED
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GENERATORS
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GENERATORS
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For Engineers . '{
Seeking the Best Connection .

L
N
-
B
£ P
>
.').‘9
938-L
'— 938-P
L
938-WB
L 4,000 volts |
30 ampveore:| [
(87 938-WR 10.000 volts peak breakdown
Dissipation Factor = 0.0005 at 1O00 cps
QUANTITY PRICES
Type Descnption 10-99 100-998 1000- 2000 up
| 199 |
938-P Metal top binding post with metal spacer .50 .36 .34 .32
938-WB  Black top, black insulator .70 .47 .44 .40
938-WR  Red top, red insulator .70 A7 .44 .40
938-L Captive shorting link .10 .09 .09 nq
o/l &Y »é'?qu,'A * Banana plug fits into body of post, NOT just the top
L * Chamfered tops insure proper seating of banana plugs
010 5/16— * All tops captive to prevent loss
— ‘ *1 r-I/B MAX. * No awkward lugs — you solder directly to turret on mounting stud
3/a DIA. .__m — * Grounding post ha; spacer for proper height — knurl on
- bottom of spacer bites into panel for good contact and
\_, -HOLE .
00 prevents rotation
Mechanical detalts of IMA DIA. * Will accommodate telephone cord tips, spade terminals, slender
Type 938 Binding Posts 's alligator clips, etc. — contoured cross-hole grips without
and Assemblies. shearing any wire from A.-W.G. No. 40 to No. 10

-wrly |WE|U * Interlocking, anti-rotation keyed bases for any panel thickness
6-327(0 10 ~1/4 DIA. to 5/16". If keying is not desired, %" hole in panel frees key.

5/8 3_2 * Polystyrene insulating bushings, hollowed to minimize
solid dielectric

Low dielectric constant and dissipation factor
High leakage resistance
Minimum moisture effects

Locking keys in %g-inch mounting hole can be omitted

if locking feature is not wanted.

A sample G-R Binding Post available on request.

GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS

NEW YORK, wOrth 4.2722 CHICAGD PHILADELPHIA WASHINGTON, 0.C. SYRACUSE SAN FRANCISCO LOS ANGELES ORLANDD, FLA. IN CANADA
Oistrict Office in Ridgetield, N. J Qak Park Abington Silver Spring Syracuse Los Altos Los Angeles Ortando Toronto
WHitney 3-3140 T Village 8-9400 MAncock 4-7419 JUniper 5-1088 Glenview 4-9323 WHiteclitt 8-8233 MOllywood 9-6201 GRArden 5-4671 CHerry 6-2171

<«€— Circle 152 on Inguiry Card Circle 77 on Inquiry Card



Circuit Breakers

Series SM, 2- and 3-pole subminia-
ture breakers available in ecurrent
ratings from 0.050 to 15a. Voltage
ratings: 120vac, 60cpPs; 120vac, 400-
CPs; and 50vde. Heinemann Electrie
Co., BOOTH 449.

Circle 268 on Inquiry Card

Subminiature Capacitors

Slim - rectangular design for max.
circuit component density, available
in broad range of capacities and temp.

coefficients, Rated 50vdew at 85°C
and derated 50% at 125°C. Hi-Q Div.,
Aerovox Corp., BOOTH 2032.

Circle 271 on Inquiry Card

Decade Counter

The BIP-8001 is a decimal decade
counter with 100kc freq. capability.
The BTR-58A is a BCD to a decimal
decoder accepting 8-4-2-1 binary in-
formation. Burroughs Corp., Elec-
tronic Components Div., BOOTH 1017.

Circle 273 on Inquiry Card

Electron Microscope

Electron Mirror Microscope dis-
plays dynamic behavior—moving elec-
tric charge patterns, magnetic do-

mains set in motion by mechanical
strain or applied fields. General Mills
Electronies Group, BOOTH 3050.

Circle 269 on Inquiry Card

See
These

Products
At
WESCON

Hard Anodizing Unit

This low-cost hard-anodizing unit
with fully-automatie constant current
control can be used for all types of

anodizing including straight chromie,
sulfurie, and oxalic acids. Selectrons,
Ltd., BOOTH 3939.

Circle 274 on Inquiry Card

Strip Chart Recorder

The Moseley Model 681 features:
customer selected single span, dual
chart speed; one-half sec. max. bal-
ance time; 0.29% full scale accuracy;
and all solid state circuitry. F. L.
Moseley Co., BOOTH 552.

Circle 270 on Inquiry Card

142

Saturable Reactor Oven

Designed for the semiconductor in-
dustry, for the Thermal-Resistance
Break-Down testing of semiconductor
diodes, rectifiers, and capacitors at
60°, 8°, and 125°C. Blue M. Electric
Co., BOOTH 3547.

Circle 272 on Inquiry Card

ELECTRONIC INDUSTRIES °

Thermal Wire Stripper

Plier Style Thermal Wire Stripper
has rheostat heat control for strip-
ping insulations from low heat vinyl
to high heat teflon from wires 40 to
12AWG. R. N. Hunter Sales Co., Inc.,
BOOTH 3542.

Circle 275 on Inquiry Card

August 1962




NEW MILESTONE
in world-wide telephony and TV

ELSIAR

RBITING THE EARTH every 160 minutes at altitudes from

500 to 3,000 nautical miles is Bell Telephone Laboratories’
NASA-launched Telstar . . . a major experirental step toward
commercial communications via outer space.

Proudly sharing the Telstar payload are “Kemet” solid tantalumn
capacitors . . . selected by Bell Laboratories to play an important
part in an experiment pointing toward more high quality
voice channels and, ultimately, global television channels.
Kemet engineers met the challenge of developing special
pedigreed capacitors to match Telstar’s rigid specifications.

Every step of the way—from tantalum ore to finished
capacitors —production, testing, and inspection stages were
meticulously controlled within Union Carbide. The end result
was solid tantalum capacitors representing the highest
performance under the present state of the art.

Kemet’s contribution to Telstar’s sophisticated circuitry
exemplifies the craftsmanship that has enabled it to become
in a brief space of time—"The Specialist in Solid Tantalum
Capacitors.” Kemet Department. Linde Company, Division of
Union Carbide Corporation, 11901 Madison Avenue,

Cleveland 1, Ohio.

+

Lk

i

*

i

i

KEMET DEPARTMENT
LINDE L
COMPANY '

“Kemet,'" “‘Linde,’” and ''Union Carbide'' are registered
trade marks of Union Carbide Corporation.

ELECTRONIC INDUSTRIES * August 1962 Circle 78 on Inquiry Card 143



ULTRA COMPACT See These Products

At WESCON

AUDIO UNITS

IMMEDIATE = |
| DELIVERY

From Stock

Ry

Dry Reed Relays

Fast, low level and low load switch-
ing, combined with compact, quick
and secure printed circuit mounting,
is featured in Magnereed Encapsu-

| lated Relay assemblies. Magnecraft
Electriec Co., BOOTH 723.
Circle 308 on Inquiry Card

Self-Registering Shapes

These pressure-sensitive, self-regis-
tering fillets and terminal circles for
printed circuit master layout are die-

UTC “A” SERIES, Ultra Com-
pact audio units are small and
light in weight, ideally suited to l
remote amplifier and similar
compact equipment. They are |
designed for both transistor and
tube applications. High fidelity
is obtainable in all individual |
units, the frequency response
being = 2 db from 20 to 20,000
cycles, except where noted. Her-
metic equivalents, “H" series,
are available manufactured to \

cut to +0.005 in. with a small aper-
ture in the exact center. W. H. Brady
Co., BOOTH 3709.

| Circle 309 on Inquiry Card

Salinometer

Model RS-5 Electrodeless Indue-
tion Unit measures salinity, temp.,
and conductivity to 300 ft. by lower-
ing electrodeless cell to desired depth
and reading instrument. Industrial
Instruments, Inc., BOOTH 3648.

MIL-T-27A. All units except
those carrying DC in Primary
employ a true hum balancing
coil structure, which comhined
with a high conductivity outer '
case, effects good inductive
shielding. The die-cast case pro- |
vides for top or bottom mount-
ing. These units are adaptable |
for use in printed circuits. |

UNITED
TRANSFORMER
CORPORATION

150 Varick Street, New York 13, N.Y.
PACIFIC MFG. BIVISION
3630 Eastham Drive, Culver City, Calif.
EXPORT DIVISION
13 East 40th Street, New York 16, N. Y.

WRITE FOR LATEST CATALOG
Circle 79 on Inquiry Card

Circle 310 on Inquiry Card

144
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Microwave Oscillator

Type 2979C is a C-band plate-
pulsed unit, with a power output of
400w min. at 5.4-5.96c. It is 1 in. in
dia. by 4 in. overall length, less out-
put connector and weighs 8 oz. Trak
Microwave Corp., BOOTH 648.

Circle 311 on Inquiry Card

Transistor Transformers

Miniature series, called Polychro-
matrans, measure 0.410 x 0.310 x
0.465 in. and include output, isola-

tion, choke and interstage types. For
printed circuits. Stancore Electron-
ics, Inc., BOOTH 414.

Circle 312 on Inquiry Card

Spectrum Analyzer

Model 18MY, allows a full display
of pulses as narrow as 0.lusec and a
clear display down to 0.05usec. This
microwave spectrum analyzer pro-
vides a 100mc display. Lavoie Labora-
tories, Inc., BOOTH 451.

Circle 313 on Inquiry Card

ELECTRONIC INDUSTRIES August 1962




opecial Pliers
for the
Highly Specialized
Electronics Field

When the early transmission lines were strung in this country a
century ago, it was Klein Pliers in the hands of linemen that
helped do the job.

Klein has kept pace with the development of the electrical field,
meeting each new challenge with tools specially designed to do
the wiring job better . . . more economically.

Shown here are a few of the many highly specialized Klein Pliers
carried in stock to meet the needs of electrical and electronics
manufacturers.

You will find your assemblies go together more smoothly and
wiring is done more rapidly when the right Klein Plier is used.
SEE US AT THE

WESCON SHOW, BOOTH 3519 SEE YOUR DISTRIBUTOR

D211.6C—Cutters " at tip
set ot 45° angle.

,__..-a-"q»—a -

e ——

.
D208-6C—A sheor cut- -
ting plier-designed fo cut

dead soft or extremely
hard wire.

- .
D208-6PC—Shear cutting

blade ot tip. Holds clip-
ped end. 1

o =
[ ———— q
| D318-5%—Long needle .

nose for reaching can-
| fined space.

204-6—Cutters ot tip.
Idealfor electranic wiring.

i e . gt
| —
D229-4C — Springs be-

tween jows hald clipped
end of wire.

’ "
—
.

| D0S2.C—Speciolly de-
signed for wiring printed
circuits.

D207-5C-~Replaceabia
blode shear cutier. Wil
cut dead soft wire or ex.
l tremely hard wire..

Mathias KlEIN & Sons

Established 1857 m
INCORPORATED

7200 McCORMICK ROAD, CHICAGO 45, ILL

Mathias Klein & Sons, Inc. 7200 McCormick Road, Chicago 45, lil.
Please send me the Kiein Plier Catalog and information.

: ; |

[

|

i Name -
“m : Title

| Company  —

o ]

| _

I .

| —

tools Address
(B KIEINE city - State
e, — e e e
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Satellite Amplifier

The WJ-115 is a high efficiency,
high-reliability space communications
amplifier package for the 2.0-2.4GcC
band. It delivers a nominal output
power of 12w. Watkins-Johnson Co.,
BOOTH 2141.

Circle 284 on Inquiry Card

Micro-Miniature Relay

Model MR2A micro-miniature re-
lay, a hermetically sealed unit, is %
x Y% in. and weighs 0.075 oz. Oper-
ating and release time is less than
2.5msec. Miniature Electronic Com-
ponents Corp., BOOTH 3826.

Circle 287 on Inquiry Card

Long Delay Line Timer

Model ML100 (50 cu. in.) is capable
of producing very long delays for
triggering, timing signals, range
markers, and control signals. Control
Electronics Div., Paradynamies, Inc.,
BOOTH 648.

Circle 289 on Inquiry Card

S-Band Cavity Amplifier

This miniature cavity amplifier,
Model P-30A, has an output of 20w.
It measures 4 x 3% x 2% in. and

-~ - r

i)

L 4

=

weighs only 21 oz. Model P-30A cov-
ers from 2075 to 2325mc. Resdel En-
gineering Corp., BOOTH 3208.

Circle 285 on Inquiry Card

See
These
Products
At
WESCON

Klystron Power Supply

The Model 815 features: 4 separate
supplies—beam, reflector, grid, and
heater; and unitized assembly—beam,

reflector and grid, modulator are sep-
arate plug-in packages. PRD Elec-
tronics, Inc., BOOTH 2103.

Circle 290 on Inquiry Card

PC Connector

This series of 0.100 in. spaced
EDGE-ON® printed circuit HYFEN®
connectors have crimp-type removable
terminals. They are offered in 15, 22,
30, 43 positions. Burndy Corp., Oma-
ton Div., BOOTH 942.

Circle 286 on Inquiry Card

146

Brushless DC Motor

The type YAD brushless de motor
is designed for cooling fans and sim-
ilar applications. A simple transistor
oscillator circuit converts de to ac to
drive the motor. Barber-Colman Co.,
BOOTH 228.

Circle 288 on Inquiry Card

ELECTRONIC INDUSTRIES °

Snap Switch

CEMCO subminiature snap switch,
Model MAC, features: operating force
of 1 oz. max.; measures 0.175 in.
wide; is rated at 5a, 250vac; oper-
ates in —65° to +4350°F. Columbus
Electric Mfg. Co., BOOTH 3111.

Circle 291 on Inquiry Card

August 1962




TUNG-SOL
GOLD WELDS
OFHC

GASES

TO PRODUCE POWER TRANSISTORS
THAT DELIVER FULL POWER

Oxygen Free, High Conductivity

To be Cold-Welded, the flanges of the transistor can must
be free of contaminants. The two surfaces are united urder
evenly distributed high pressure, causing copper molecules
to flow together, producing an unbreakable, hermetic seal.
Photomicrograph (45X) reveals absence of seam or interface.
In addition to photomicrographs, Tung-Sol non-destructively
tests weld quality with 100-psi water bomb immersion, mass
spectrometer and radioactive tracer tests.

ELECTRONIC INDUSTRIES °* August 1962

Cold-Welded germanium power transistors originated with Tung-Sol. The
Cold-Weld process provides Tung-Sol transistors (in all case styles) with
several significant advantages over transistors sealed by other techniques:

A seamless molecular bond between can and header improves thermal
properties. Hol spots are eliminated, preventing reduction in power output
or degradation of the semiconductor. The oxygen-free, high-conductivity
copper provides superior heat conduction and is compatible with other
device parts.

Cold-Welding prevents heat-caused damage during production, con-
tributing to longer life and optimum performance. There are no “splash’-
produced fragments, which, if undetected during factory tests, could short
the transistor in operation.

Temperature fluctuations due to environmental changes, or on-off oper-
ations, cannot cause “breathing”. The seam-free molecular bond excludes
moisture and cannot be torn apart by mechanical stress.

Cold-Welding typifies the advanced design and production techniques
employed by Tung-Sol in the manufacture of power transistors. Charac-
teristics such as thermal resistance (K factor) are based upon the most
meaningful combination of environmental and electrical tests. Design
center ratings are given for junction temperatures of 110°C, 10 degrees
above usual requirements. Saturation voltages are lower and breakdown
voltages higher than in ordinary transistors. Mounting surfaces are flat-
ground to provide full contact with heat sinks.

These features are present in all Tung-Sol TO-3 and TO-36 configura-
tions. Write for design information. Tung-Sol Electric Inc., Newark 4, New
Jersey. TWX:NK193. ,

® TUNG-SOL......

POWER TRANSISTORS

Circle 81 on Inquiry Card 147



1kc to 25me

FREQUENCY RANGE

PANORAMIC

MODEL

Analysis of multiplexed voice com-
munications circuit pinpoints high
channel level (A) due to ‘'singirg"
or oscillations. Adjacent channels at
4 kc intervals, some voice modu-
lated, are also seen, Voice peaks (B)
show up ciearly. 40 db log scale.

Noise spectrum analysis using infer-
nal video thing filter dispt

average noise level versus frequency in
easily appreciated form. Internal

marker pip at center of screen.

Panoramic Electronics, Inc. * 540 South Fulton Avenue, Mount Vernon, N. Y. Phone: (914) OWens 9-4600
TWX: MT-V-N.Y.-5229 o Cables: Panoramic, Mount Vernon, New York.

Be sure to see us at WESCON: Booth #3354-5.

Circle 82 on laquiry Card

HIGHLIGHT SPECIFICATIONS

Frequency Range 1 kc—25 mc (usable
to 200 cps) (SPA-3 to 15 mc)

SweepWidth Adjustable, calibrated
from 0 to 3 mc

Center Frequency Adjustable, cali-
brated from O to 23.5 mc.

Markers Crystal controlled, 500 kc
and harmonics to 25 mec.

Resolution I-F bandwidth adjustable,
200 cps thru 20 ke

Sweep Rale 1 to 60 sweep/sec. con.-
tinuously adjustable. Sweep
operated  synchronized to
pov;er tine, or non-synchron.
ized.

Amplitude Scales Linear, 40 db Log
and Power

Sensitivity 20 uv to 2 v full scale.
Min. discernible level = 2 uv

Attenuator 100 db calibrated

Response Flatness +15% or +£1.5 db
up to 23.5 me ~—

Input Impedence 72 ohms. [ dependasic |
(50 ohms optional. | CERTIFIED {
High impedence ( Sfoicnons
probe PRB-1, op- | due f
tional) =

o

".l

|

2LV
USABLE
SENSITIVITY

up to 3mc

SWEEP WIDTH

MORE CAPABILITIES for
MORE APPLICATIONS

.3 /25 SPECTRUM ANALYZER

Wide frequency coverage to 25 mc, scanning width to 3 mc
and sensitivity to 2uv plus many other exceptional performance
characteristics enable the SPA-3/25 to provide accurate graphic
measurement of virtually all types of signals; CW, AM, FM,
pulsed, and noise. Its versatility and convenience for a multitude
of applications have resulted in widespread acceptance.

The calibrated sweep width and center frequency controls
are readily adjusted to select broadband scans or high resolution
“zoomed in" analyses. Resolution capability is 200 cps. Crystal
controlled markers check the frequency calibrations. The high
persistence 5" CRT readout includes 3 selectable calibrated level
scales; linear, 40 db log, and power. An adjustable smoothing
filter facilitates single line noise density plotting. (See screen
photo at lower left) Scanning rate is adjustable from 1 to 60 cps.

For applications requiring measurement only up to 15 mc,
specify Model SPA-3. It includes all the outstanding features of
the Model SPA-3/25. A companion Sweep Frequency Genera-
tor, Model G-6 is used with the SPA-3/25 or SPA-3 for single
line response plotting to 15 mc. With the G-6, testing and align-
ment of filters, I-F's, and other networks are performed in a frac-

tion of the time required for

manual tuning methods.
‘ ) | ]
Panoramic

Comprehensive technical
electronics.inc.

bulletins are available on
SPA-3/25, SPA-3, G-6, and
other Panoramic instru-
ments used from 0.5 cps to
44 kmc.




VISIT 1962

WESCON
SHOW - LOS ANGELES
BOOTH
3347

See New Wire
Strippers in Action

FANOW

ANYONE CAN

STRIP WIRE
ALL DAY
WITHOUT

NICKING!

l

THERMO-STRIR

WIRE STRIPPER

FOR PLASTIC INSULATION

The Precision Stripper
That Can't Harm Wire

Make precision stripping routine — for missile com-

ponents, aircraft, computers, instruments — any
equipment where wire damage can’t be tolerated. New
|deal Thermo-Strip melts through insulation — no

cutting, no tearing — prevents all nicking and break-
ing. Won't disturb strands of even finest wire. Works
on all thermo-plastic insulation, including Teflon.
Infinitely variable heat control prolongs element life,
cuts fumes, lets you pick the exact temperature for
the job. Can operate continuously — with no warm-up
wait. Safe, fast, easy to use — Thermo-Strip is a
precision wire stripper, not a converted soldering gun.

JUST PLUG ITIN . .. N
Comes complete with 50-watt
transformer and your choice of tools:

e

Pincer — for high-speed pro-
duction stripping. Just grip
wire, and pull off insulation
slug with heating elements.

Single Element — for prob-
ing into miniature or crowded
assemblies. Just put wire end
in electrode V-notch.

Selection of elements.

Sold Through America's Leading Distributors. IN CANADA: IRVING SMITH, Ltd., Montreal

® TRY IT IN YOUR SHOP!

IDEAL INDUSTRIES, Inc.

5127-H Park Avenue, Sycamore, ilinois

[ Please arrange a trial for me

[J Send data only

»
- sy
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Oscillograph

The 1612 Visicorder is a 36 channel
direct-writing unit with 15 forward
speeds (0.01 to 160ips) and 10 re-
verse speeds, pushbutton selected.
Minneapolis-Honeywell, Heiland Div.,
BOOTH 2015.

Circle 292 on Inquiry Card

Digital Phase Meter

The Type 524 Digital Phase Meter
features: phase angle in degrees di-
rectly represented in four digits; and
no freq. adjustment over a wide
range, from 50cPs to 40kc. Ad-Yu
Electronies Lab., Inc., BOOTH 3350.

Circle 295 on Inquiry Card

Power Supplies

These high-resolution, decade con-
trolled supplies have 0.01% regula-
tion and stability. Model DR 11’s
range is 0 to 11.110v at 0 to 1.0a; the
Model DR400’s is 0 to 411.110v at 0
to 0.5a. Kepeo Inc.,, BOOTH 114.

Circle 297 on Inquiry Card

Frequency Standard

S1115, a 60cps freq. standard, one
of a line of subaudio and audio crys-
standards, has

tal-controlled freq.

freq. stabilities to 1 part in 10"
Reeves-Hoffman Div., Dynamies Corp.
of America, BOOTH 906.

Circle 293 on Inquiry Card

See

These

Products
At
WESCON

Cooling Unit

Direct drive general purpose cen-
trifugal air unit, 89KC8, has a life,
from sea level to 35,000 ft., in an

\

LIS

G

amb. temp. of —65° to +160°F, of a
min. of 1000 hrs. American-Standard,
Industrial Div., BOOTH 3150.

Circle 298 on Inquiry Card

Environmental Cabinets

This government-approved line of
modularly connected Primaire climate
control cabinets provides dmst, temp.
and humidity control in a start-to-
finish assembly line setup. Dexon, Inc.,
BOOTH 3533.

Filter

Type LH-42 Analog Filter has
seventh-order Butterworth response
as either highpass or lowpass device
and wide, continuously tunable cutoff
range at 42 db/octave slope. Spec-
trum Instruments, Ine., BOOTH 3206.

AC Calibrator

Model P-4 AC Calibrator features:
0 to 1511v RMS in 0.1v increments; 0
to 151.1v RMs in 0.0lv inecrements;
and transformer accuracy 0.05% at
50 to 500cps. Wilk Instruments, Div.
of Quality Electric Co., BOOTH 3832.

Circle 294 on Inquiry Card

150

Circle 296 on Inquiry Card
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How to design a static converter/inverter

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

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

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

ELECTRONIC INDUSTRIES ° August 1962

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

Since power requirements, wire size, and frequency
influence core size, Magnetics Inc. has a complete range
of sizes and alloys available for complete design freedom.

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

Yy
MAGNETICS g’m:.

--J Jj J

Circle 84 on Inguiry Card 151




Hydraulic Pump

This seal-less airborne pump and
motor package features lightness, de-
pendability and compactness. No con-
vection cooling is required. Eastern
Industries Div., Laboratory For Elec-
tronics, Inc., BOOTH 436.

Circle 300 on Inquiry Card

PC Connector

Sub-miniature right angle plug and
socket connector, Series 600-1-45, de-
signed for printed circuit board uses.
The 2% in. long unit holds 45 con-
tacts. Continental Connector Corp.,
BOOTH 3609.

Circle 303 on Inquiry Card

Crystal Case Relay

This 2PDT General Purpose Half-
Size Crystal Case Relay is for use
in high environmental applications
and printed circuits. It weighs 0.3 oz.
max. Union Switch & Signal Div. of
WABCO, BOOTH 2163.

Circle 305 on Inquiry Card

Solvent Stills

Micro-Line Solvent Stills reduce
cleaning costs by reclamation of dirty
solvent for reuse whenever a high

quality pure distillate is required.
Baron Industries, BOOTH 3346.
Circle 301 on Inquiry Card

See

These

Products
At
WESCON

Sampling Scope Plug-in

Vertical amplifier plug-in, 482 Dual
Trace Sampling Unit, for type 661
O-Scope, permits display of sinusoidal

signals to 3.5GC and repetitive pulses
with risetimes to 100 psec. Tektronix,
Inc., BOOTH 751.

Circle 306 on Inquiry Card

Markable Wire

This Teflon wire meets Mil-W-
16878D. Ordinary solvent type inks
will adhere to the wire. Wire and inks
meet Mil-STD-104, allowing stocking
of only white wire. W. L. Gore & As-
sociates, Inc., BOOTH 3707.

Circle 302 on Inquiry Card

152

Welding Heads

Press-type resistance units, Model
Q and pneumatically-operated QB,
have welding forces to 60 lbs. for
hermetic sealing of transistor pack-
ages. Raytheon Co., Commercial Ap-
paratus and Systems Div.,, BOOTH
3928.

Transistor/Diode Tester

Wide range dc tester with 1% meter
accuracy measures breakdown volt-
ages up to 1000, current gains from
5 to 50,000, and leakages down to lna
full scale. Test Equipment Corp.,
BOOTH 3149.

Circle 304 on Inquiry Card

ELECTRONIC INDUSTRIES °
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Wh); pulling the whisker means more uni}drm,
more reliable gold bonded diodes

Sylvania builds extra reliability into gold bonded diodes by
puiling the gold whisker from its original “‘C’’ shape immedi-
ately after bonding. This whisker-retraction, exclusive with
Sylvania, serves two purposes. Reshaping the whisker into
an upright bow increases tolerance to mechanicai shock and
vibration. At the same time, the retraction process tests the
strength of the junction.

Why start with the long, C-shaped whisker?

The straight, short whiskers of competitive diodes require less
gold wire but tend to be overly rigid. During bonding, this
rigidity often causes whisker points to slip, causing imperfect
junctions and ‘““on-the-move” welding that may or may not
hold. Sylvania solves this problem by using a longer C-shaped
whisker that acts as a temporary spring during point con-
tact. The tip stays put—creating a perfect junction and a per-

manent bond. Result: better uniformity and greater reliability.

These and other common sense improvements are products
of Sylvania’s modern, automated plant in Hillsboro, N. H.,
where diode reliability is built in—not sorted out.

If you want proof, order from the full range of Sylvania gold
bonded diodes available through your Sylvania Sales Engineer

or Franchised Semiconductor Distrib- =
utor. For technical data write: Semi-
conductor Division, Sylvania Electric o e
Products Inc., Dept. 198, Woburn, ’ ‘ :
Massachusetts. N>
) Jx

”

Shadowgraph inspection of whisker shape B ?‘1 v

is typical of careful controls and checks
in Sylvania diode manufacture.

SYLLVAN IA

SUBSIDIARY OF

See us at WESCON
Booths 3157-3159
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Latest Western Literature

Microwave Chart

Tech. data is available which in-
cludes a Microwave Amplifier Selec-
tion Chart covering general purpose;
medium power; high power; and low
and medium noise amplifiers. This 15-
page tech. catalog also contains infor-
mation on microwave oscillators; sig-
nal generators; levelers; and power
supplies (TWT & High voltage). Al-
fred Electronies, 3176 Porter Dr,,
Stanford Industrial Pk., Palo Alto,
Calif.

Circle 160 on Inquiry Card

Digital Circuit Modules

This economical series of transistor
digital circuits on etched cards can be
used in either synchronous or non-
synchronous systems. This catalog
G42A, 17 pages, 2 colors, contains in-
formation on 10 Mpps elements of
the Series G-family. The G-100 units
are active circuits; G-400 units are
logic circuits. Information included
covers electrical and mechanical fea-
tures, systems design data, recom-
mended power supply connections,
definition of terms, and data on a
triple logic amplifier, quadruple logic
inverter, clock driver and 2 Universal
logic units. Engineered Electronies
Co.,, 1441 E, Chestnut Ave., Santa
Ana, Calif.

Circle 161 on Inquiry Card

Components Marker

Information is available on “Com-
ponent Serialization” a sub-miniature
marker for identification of small
size components. The markers can
be applied to diodes, transistors, re-
lays, resistors and other miniaturized
components. Westline Products, P.O.
Box 2980 Terminal Annex, Los An-
geles 54, Calif.

Circle 162 on Inquiry Card

Diode Test Fixture

Information is available on the
Model CD-101 Diode Test Fixture
which has flexible stainless steel
springs that firmly grip straight di-
ode leads and does away with the ma-
jor cause of bent leads. The fixture
contains 4 springs giving separate
read out contacts to eliminate errors
caused by contact voltage drop. Inda-
mer Electronies, Inc., 1038 W, Evelyn
Ave., Sunnyvale, Calif.

Circle 163 on Inquiry Card

Computer Diodes

Tech, data is available on Gallium
Arsenide Ultra Fast Computer Diodes
in subminiature glass package. Infor-
mation is also included on 125mw low
power silicon rectifiers, 150mw double
anode zener diodes, 250mw zener di-
odes in subminiature glass packages,
temp. compensated reference elements,
high voltage silicon cartridge recti-
fiers, and 750mw zener diodes with
low noise and high performance char-
acteristics. Western Semiconductors,
Inc.,, 605 G Alton St., Santa Ana,
Calif.

Circle 164 on Inquiry Card

154

Hall Effect Bibliography

This 10-page bibliography available
from the Helipot Div. of Beckman In-
struments, Ine.,, 2500 Harbor Blvd,,
Fullerton, Calif., contains convenient-
ly listed reference material on Hall
effect devices. The bibliography gives
complete titles, authors, publication
and page numbers of all Hall effect
articles appearing in the trade press
during the last several years.

Circle 165 on Inquiry Card

Transistor Cooling

This 48-page engineering test re-
port gives junction, case dissipator
and ambient temperatures at various
levels of power dissipation. Text and
over 40 tables and graphs provide
useful design and application data.
Information covers both glass and
metal header TO-5 transistors, which
were tested in each of 10 new low
power heat dissipators in natural and
forced convection conditions. IERC
Div., International Electronic Re-
search Corp., 135 W. Magnolia Blvd,,
Burbank, Calif.

Circle 166 on Inquiry Card

Chopper Transistor

Bulletin DL-S, 622467, contains
comprehensive data on Type 2N2432
NPN Diffused Epitaxial Planar Sili-
con Transistor. The 2N2432 is for
low-level, high-speed chopper applica-
tions in inverted connection. Photo-
graphs, specifications, and character-
istic charts are included. Texas In-
struments Incorporated, Transistor
Produets Div., P.O. Box 5012, Dallas
22, Tex.

Circle 167 on Inquiry Card

Power Resistor

Information is available on the Se-
ries T Resistors which range from
0.05Q through 275kQ, tolerances to
+0.05% and wattage ratings from %
through 10w, with operating temps.
to 350°C. Omtronics Mfg., Inec., P.O.
Box 1419, Peony Park Station, Omaha
14, Nebr.

Circle 168 on Inquiry Card

Refractory Metals

Oregon Metallurgical Corp., P.O. Box
484, Albany, Ore., is offering an illus-
trated brochure on their ecapabilities
in precise melting, casting and testing
of all reactive and refractory metals.

Circle 169 on Inquiry Card

Semiconductor Tester

Tech. data is available on the Mod-
el 1, Automatic Transistor and Diode
Tester. The unit measures leakage
to lna full scale and tests with up to
10a collector current, performs 19 de
tests, sequences through 5, and cate-
gorizes semiconductors in 3 ranges/
test. Output meter accuracy is +19
full scale. Test Equipment Corp., P.O.
Box 13185, Houston 19, Tex.

Circle 170 on Inquiry Card

ELECTRONIC INDUSTRIES °

for Engineers

Phosphor Data Chart

An 18 x 22 in. wall chart on the
“Typical Absolute Spectral Response
Characteristics of Aluminized Phos-
phor Screens” is available from the
Industrial Laboratories Div., Inter-
national Telephone and Telegraph
Corp., Ft. Wayne, Ind. The chart
shows wavelength vs. spectral effi-
ciency for the most common phosphors
and also lists in tabular form such
data as chemical composition, colot",
persistence, peak wavelength, lumi-
nous efficiency, and quantum yield.
The chart is printed in 14 different
colors for clarity.

Circle 171 on Inquiry Card

Rotary Welding Tool

Tech. data is available on the Rol-
lectrode Model MT-809 which was de-
veloped for the installation of the
Microdot® Weldable Strain Gages.
MT-809 is a hand-operated, motor-
driven rotary welding tool making
installation of weldable gages a sim-
ple, fast, and accurate operation. Mi-
crodot Inec., 220 Pasadena Ave., So.
Pasadena, Calif.

Circle 172 on Inquiry Card

Ultrasonic Equipment

Ultrasonic equipment for cleaning,
machining, homogenizing, welding and
soldering and automatic systems for
cleaning, rinsing, drying and filtering,
are described in tech. data available
from Xonies Corp., 5975 Fairmount
Extension, San Diego 20, Calif.

Circle 173 on Inquiry Card

Commutators

Deltaswitch High Speed Mercury
Jet Commutators are for multiplexing
up to 100 signals, for data sampling,
telemetry, and pulse generation, for
use in reactors, wind tunnels, power
plants, and laboratories. Advantages
of the mercury jet over the conven-
tional wiper arm are that it doesn’t
bounce, wear, warp, fatigue, or pit.
Advanced Technology Laboratories,
Div. of American-Standard, 360 Whis-
man Rd., Mountain View, Calif.

Circle 174 on Inquiry Card

Welding Machine

Tech. data is available on the
Hydro-Water Welder which weighs
30 1bs., measures 9% x 10% x 6 in.
and produces a 6000°F usable torch
flame by burning the component ele-
ments of water at the rate of % oz./
hr. Henes Mfg. Co., 4301 E. Madison
St., Phoenix, Ariz.

Circle 175 on Inquiry Card

Digital Yoltmeter

Information is available on the
Model 10, a 5 digit unit for 5000
readings/sec. at 0.019 accuracy. Non
Linear Systems Inc., Del Mar, Calif.

Circle 176 on Inquiry Card
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A new high in power...
a new low in RCS

Broad new areas of circuit design have been
opened with the perfection of Transitron’s TO-5
2N1084 PNP silicon transistor. Developed in as-
sociation with the U. S. Army Signal Corps, the
new device brings greater simplicity and im-
proved reliability and performance to both indus-
trial and military circuitry. It features: operation
at current ratings up to 1 amp, a low saturation
resistance of under 3 ohms and cut-off frequencies
as high as 30 Mc. A silicon transistor produced
by gaseous diffusion techniques, the 2N1084 is
available in prototype quantities with compatible
heat sink mountings. For complete details write
to Transitron, Wakefield, Mass., for Bulletin
TE-1354-1084A.

Collector  Typical Typical DC
to Base  Saturation Gain Current
Type Breakdown Voltage Bandwidth Gain@
Voltage  (Volts@  Product Ic=500mA
(Volts) 500mA) (Mc) Min. Max.

2N1084 60 1.6 30 10 40
2N1084A 60 1.35 30 20 60

OTHER MEMBERS OF TRANSITRON'S BROADENING FAMILY
OF PNP SILICON TRANSISTORS include the popular
2N1131 with a 20-45 beta range and 2N1132 with
a 30-90 beta range. Both are designed for 1 to
200 mils operation and come in a TO-5 package.
They are also available in TO-18 packaging as
the 2N721 and 2N722, and in micro and nano
packaging as the TMT1131-32 and TNT1131-32.
All are produced by gaseous diffusion techniques.
All are available in quantity through your Transi-
tron Distributor.

MEET US AT WESCON, BOOTHS 2176.77

electronic corporation "'
wakefleld, melrose, boston, mass. S
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT
THE U.S.A. AND EUROPE - CABLE ADDRESS: TRELCO




SPECTROL RECTANGULAR TRIMMERS

| platinum alloy wipers on
< e element and twin callector

o)

element ie

#Lower priced unsealed versions of the Mode! 44 with lower temperature range are also available.

i

ngth permits use of

tance wire for greater reliability

Improved design of Spectrol rectangular trimming
potentiometers gives you higher maximum standard
resistance values. Model 40 to 50 K... Models 42
and 44 to 100 K.

More economical use of space allows greater usable
resistance element length (0.645” in Models 42 and
44) and larger diameter resistance wire to provide
longer life, better heat dissipation and greater reli-
ability.

Spectrol rectangular trimmers are tested to assure
compliance with the requirements of the new ASESA
specification MIL-R-27208A including moisture re-
sistance and immersion.

All rectangular trimmers available in three basic
terminal types: Insulated Teflon Leads, Printed Cir-
cuit Pins, Solder Hooks.

Call your nearest Spectrol distributor for immediate
off-the-shelf delivery at factory prices, or write for
complete specifications.

Spectrol also manufactures a complete line of square and round trimmers,
miniature and precision potentiometers and turns-counting dials.

ELECTRO

San Gabriel
California

Circle 87 on Inquiry Card

NICS CORPORATION

1704 South Del Mar Avenue Adams Court Box 130

Plainview, L.I. Brampton
New York Ontario
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ACTUAL SIZE

CIRCLE 103 ON READER SERVICE CARD

LARGENT

AMONG THE ALMOST

300 TYPEN

OF CENTRALAB
CERAMIC FEED-THRU
CAPACITORS

FOR HIGH FREQUENCY, FILTERING,
BYPASS, OR COUPLING

Centralab feed-thru capacitors range from 100V
to 25,000 V, high K or temperature compensat-
ing types. In addition to the standard types,
Centralab has developed many unique designs
for unusual applications.

These feed-thrus do real double duty, because
they can perform mechanical functions along
with their electrical functions. A feed-thru can
serve as a bracket for separating a terminal
board from the chassis—or other circuit compo-
nents can be mounted directly on the capacitor.

CERAMIC FEED-THRUS BEAT PAPER
AND VACUUM UNITS FOR SPACE,
COST, AND RELIABILITY

Centralab ceramic feed-thrus are smaller than
equivalent paper or vacuum units. They never
‘*go soft’’ like vacuum units, which cost twice
as much—and they offer 10 times the reliability
of paper capacitors.

A new catalog has just been prepared giving
full information about Centralab feed-thru
capacitors. Write for your free copy to ...

Centzalab.

THE ELECTRONICS OIVISION OF GLOBE-UNION INC.
900 East Keefe Avenue, Milwaukee 1, Wisconsin
In Canada, write Centralab Canada Ltd.

P. O. Box 400, Ajax, Ontario




Latest Western Literature

Automatic Oscilloscopes

Tech. data is available on the Series
5000 Automatic Oscilloscopes which
provide waveform automatically po-
sitioned on scope regardless of ampli-
tude, frequency or dc offset without
adjusting manual controls and verti-
cal sensitivity. Horizontal sweep
speed, vertical sensitivity and dec off-
set are automatically displayed in
easy-to-read digital form. California
Instruments Corp., 3511 Midway Dr.,
San Diego, Calif.

Circle 177 on Inquiry Card

Decade Counter

Model DC-100 Plug-in Decade Coun-
ter Module, measuring 1% x 1% x
619 in., is described in tech. data
available from Anadex Instruments
Inc., 7617 Hayvenhurst Ave.,, Van
Nuys, Calif. Specs. included a count-
ing rate of 0 to 100kC and an input
signal of 25 to 40v rectangular pulse,
4psec. minimum duration.

Circle 178 on Inquiry Card

Pressure Transducer

This bulletin describes the features
of the Type 4-312 Strain Gage Pres-
sure Transducer. Pressure range is
from 10 to 160psi for absolute, gage,
and unidirectional differential models,
and +5 to +50psi for bidirectionaf
differential models. Bulletin 4312 is
available from Consolidated Electro-
dynamics Corp., 360 Sierra Madre
Villa, Pasadena, Calif.

Circle 179 on Inquiry Card

Ultrasonic Equipment

This fully-illustrated brochure gives
applications, specs. and prices on a
low-cost line of modular ultrasonic
cleaning equipment. Information cov-
ers transistorized, automatically tuned

enerators and ultrasonic tanks. Delta
onics, Ine., 12918 Cerise Ave., Haw-
thorne, Calif.
Circle 180 on Inquiry Card

Microwave Capabilities

TEMEC, Inc., 78383 Haskell Ave.,
Van Nuys, Calif., is offering 16-pagae,
2-color facility brochure covering an-
tenna pedestals, missile and satellite
tracking systems, and telemetry and
microwave systems. Information is in-
cluded on the firm’s history, products,
and facilities. Photographs are also
included.

Circle 181 on Inquiry Card

Recorder/Reproducer

Capabilities of the PR-8300 Mag-
netic Tape Recorder/Reproducer are
described in a 4-page bulletin avail-
able from Consolidated Electrodynam-
ics Corp., 360 Sierra Madre Villa,
Pasadena, Calif. The PR-3300 is a
portable, solid state recorder combin-
ing precision performance with low
cost. F'req. response is 100crs to 100KC
on direet and 0 to 10xc on FM.

Circle 182 on Inquiry Card

158

Wire Markers

Information is available on self-
laminating E-Z-Code wire markers
which offer high resistance to all con-
ventional oils, greases, chemicals,
fluids and other foreign matter. West-
line Products Div., Western Litho-
graph Co., 600 E. 2nd St., Los Angeles
54, Calif.

Circle 183 on Inquiry Card

Soldering Irons

This 8-page catalog describes the
Imperial soldering iron. Fully-illus-
trated, the 4-color catalog contains
applications, specs. and user net prices
on Ungar’s complete line of inter-
changeable Imperial components in-
cluding Perma-Cool handles, standard
or grounded cord sets, 25-30-40w long-
life heat cartridges and 42 Mini-Tip
thread-on soldering tips. Ungar Elec-
tric Tools, Electronic Div. of Eldon
Industries, Inc., 1475 E. El Segundo
Blvd., Hawthorne, Calif.

Circle 184 on Inquiry Card

Crosshar Switch

Tech. data on the McKee Crossbar
Switch is available from McKee Au-
tomation Co., 13421 Wyandotte St.,
No. Hollywood, Calif, Part I is an ex-
planation of the principle of the 400
position multiselector crossbar switch
(normally open contacts), and the
400 position continuity Hi-pot unit
(normally closed contacts). Part II
contains diagrams and explanation of
the open contact switch in combina-
tion with the Hi-pot unit.

Circle 185 on Inquiry Card

Drill Bushings Glide

The Ace Standard and Thin-Wall
Standard Drill Bushings slide guide
contains full data for ASA standard
and thin-wall standard drill bushings.
This color-coded slide chart contains
data for press fit and head press fit
bushings, slip and fixed renewables
and liners and head liners. Ace Drill
Bushing Co., Inc., 5408 Fountain Ave.,
Los Angeles 29, Calif.

Circle 186 on Inquiry Card

Bright Dip

Information is available on a room
temperature bright dip for processing
Kovar alloy. Bright Dip CX-215 re-
duces heat requirements, gives longer
life to tank linings, reduces gassing
and improves lift of bath. Cox Labo-
'11"atories, 2275 Vantage St., Dallas 7,

ex,
Circle 187 on Inquiry Card

R-F Filters

Tech. data is available on the TBP
Series Miniature Band Pass R-F Fil-
ters. Features include 125-2000Mc
coverage; low VSWR; low insertion
loss and ruggedized coaxial configura-
tion. Telonic Engineering Corp., La-
guna Beach, Calif.

Circle 188 on !nquiry Card
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for Engineers

Transistors/Diodes

Fairchild Semiconductor, 545 Whis-
man Rd., Mountain View, Calif., is
offering an 8-page brochure describ-
ing their transistor/diode special sem-
iconductor product capability. Forty
transistor/diode multiple devices are
shown,

Circle 189 on Inquiry Card

Metalforming Machine

Information is available on the
Magneform™¥ which is an electro-
magnetic metal-forming machine. It
swages, expands, compresses, coins,
shears, and assembles light to medium
gauge conductive metals without me-
chanical contact with the work. Gen-
eral Atomic Div., General Dynamics
Corp., P.O. Box 608, San Diego 12,
Calif.

Circle 190 on Inquiry Card

Ultrasonic Cleaning

Information is available on the
Baron Micro-Line Solvent Stills which
reduce cleaning costs by reclamation
of dirty solvent for re-use whenever
a high quality pure distillate is re-
quired. Baron Industries, 241 W
Avenue 26, Los Angeles 31, Calif.

Circle 191 on Inquiry Card

Strip Chart Recorders

Tech. data is available on the Model
680 Series, Strip Chart Recorders,
which include the Model 680 (10
ranges, 8 chart speeds, and contin-
uous electronic reference) ; Model 681
is a single range, single chart speed
version of the 680; Model 682 (same
as Model 681 except that it is design-
ed for thermocouple input); and the
Model 683 (same as Model 681 ex-
cept the input is designed for current
measurement). F. L. Moseley Co., 409
N. Fair Oaks Ave., Pasadena, Calif.

Circle 192 on Inquiry Card

Current Regulators

Tech. Bulletin T-413 on Curg‘ector
Current Regulators, CP7 Miniature
Germanium Series, describes solid-
state, 2-terminal devices that limit
current in a manner similar to the
voltage limiting action of the Zener
diode. Outline drawings, photographs,
and characteristics charts are includ-
ed. CircuitDyne Corp., Laguna Beach,

Calif
Circle 193 on Inquiry Card

Microwave Capabilitles

Applied Technology Inc., 980 Indus-
trial Ave., Palo Alto, Calif., is offer-
ing a brochure on their ecapabilities in
the areas of electronic warfare, mi-
crowave telemetry, and space surveil-
lance communications and control, In-
cluded are photographs and specifica-
tions on countermeasures systems,
telemetry system components, and VvEF
and UHF system elements and acces-
sories.

Circle 194 on Inquicy Card
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“Mr. Oak” serving you in person: Our
switch-engineering specialists tour the
entire country on a regular basis. Pro-
vide on-the-spot assistance to help un-
ravel tricky switching problems. Area
by area, they conduct symposiums . . .
bring examples of Oak products for
close-up study by designers . . . help
solve your new switching problems.

For many of you, “Mr. Oak’ already
has a familiar face. Frequently that of
L. H. Flocken, Assistant to the Vice
President of Marketing.

9
Oa on the move...

your switching “right arm”!

Of course, in the fullest sense, all
our people participate in the ultimate
image of “Mr. Oak.” You'll find them
contributing in many different and
significant ways to make Oak iruly
your switch-engineering “right arm.”
So whether it’s straight facts you need
or specialized help, a production run
of switches, or the fastest prototype
service, simply ring-up Oak to get the
job taken care of ! Feel free to request
“Mr. Oak” any time you're faced with
an unusually tough switching problem.

OAK MANUFACTURING CO.

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

Plants in Crystal Lake, 1llinois  Eikhorn, Wisconsin

Subsidiaries: OAK ELECTRONICS CORPORATION
Culver City, Calif.

DELTA-f, INC. McCOY ELECTRONICS CO.

Geneva, |11, Mt. Holly Springs, Fa.

ROTARY AND PUSHBUTTON SWITCHES « TELEVISION TUNERS ¢ VIBRATORS ¢ APPLIANCE
AND VENDING CONTROLS ¢ ROTARY SOLENOIDS ¢ CHOPPERS ¢ CONTROL ASSEMBLIES

Circle 88 on Inquiry Card



_New Tech Data

Flat Cable Design

This 24-page booklet entitled, “Flat
Cable Design Guide” provides infor-
mation on materials used in fabricat-
ing flat cable and practical design
recommendations on selection of spe-
cific cable parameters to suit a par-
ticular application. Included are pho-
tographs, characteristic charts, and
comprehensive application data on
Polystrip® and Lamoflex® flexible,
flat cable. International Resistance
Co., Plastic Products Div.,, 401 N.
Broad St., Philadelphia 8, Pa.

Circle 195 on Inquiry Card

Delay Lines

Paradynamics, Inc., Control Elec-
tronies Div., 10 Stepar Place, Hunt-
ington Sta., N. Y., is offering their
1962 Catalog on delay lines. This 32-
page catalog contains 17 pages on
magnetostrictive units and 15 pages
on electromagnetic delay lines. Also
included 1is special information to
help in determining the type of delay
lines needed, operational theory,
measurement data, recommended de-
sign procedure and methods of in-
stallation.

Circle 196 on Inquiry Card

Shaded-Pole Motors

Tech. data is available on Type
YAD Brushless DC Motor which is
an inexpensive de fan motor designed
for cooling applications. The Type
YAD has no brushes to wear out and
no arcing contacts to cause conducted
electrical interference. Barber-Colman
Co., Motors and Components Div.,
Rockford, Il

Circle 197 on Inquiry Card

Coil Winding Machines

Catalog No. 62HD, 16 pages, 2 col-
ors, illustrates and deseribes 17 heavy
duty transformer and field coil wind-
ing machines and 4 heavy duty ten-
sions, Information includes types of
windings, wire sizes, max. loading
distance for multiple winding, ten-
sions, counters, brakes, tailstocks, and
other important features. Geo. Ste-
vens Mfg. Co., Inc., Pulaski Rd. at
Peterson, Chicago 46, Ill.

Circle 198 on Inquiry Card

Microwave Sources

“Microwave Energy Sources,” 28
pages, includes information on a com-
plete line of: microwave oscillators
covering all bands from 400 to 6200
mc, for CW, grid or plate pulse serv-
ice; harmonic generators with a wide
tuning range to 1 octave for radio
spectroscopy and solid state wup
through X-band for local oscillators
and parametric pumps; and small
signal, low noise and high power pulse
amplifiers for use in radar receivers
and transmitters. Included are out-
line drawings, photographs, and spec-
ifications. Trak Microwave Corp., 5006
N. Coolidge Ave., Tampa 3, Fla.

Circle 199 on Inquiry Card
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Indicator Tube Catalog

This 28-page NIXIE® Indicator
Tube Catalog has complete informa-
tion on all NIXIE tube types. Cata-
log contains more than 60 photo-

graphs, diagrams, and schematics,
pius selection charts for standard and
special character units. Technical

memorandum in the catalog discusses

circuit design criteria, ionization and

operating voltages, and methods of

selecting circuit parameters. Bur-

roughs Corp., Electronic Components

Div.,, P. O. Box 1226, Plainfield, N. J.
Circle 200 on Inquiry Card

Microwave Absorbers

Information is available on Type
VHP (very high performance) ab-
sorber, which is designed for broad-
band anechoic chambers, featuring
high performance and low cost. In its
thicker versions this material is said
to provide 15 to 20db greater absorp-
tion (both at normal and wide angles
of incidence) than has been previously
available. B. F. Goodrich Co., Sponge
Products Div., Shelton, Conn.

Circle 201 on Inquiry Card

Cable Ties

Information is available on Gude-
Ties which are made of soft nylon
braid and microerystaline wax and
comply with the requirements of Mil-
T-713A, including fungus proofing.
Three standard sizes are available in
8, 10, and 18 in. lengths and other
lengths are available on order. Gude-
brod Bros. Silk Co., Inec., Electronies
l%iv‘.} 225 W. 34th St.,, New York 1,

Circle 202 on Inquiry Card

Choppers

Information is available on “No
Noise Choppers.” These units (the
228 for 60cps and 428 for 400cPps),
measure 0.525 x 0.750 x 0.350 in.
Cambridge Scientific Industries, Inc.,
18 Popler St., Cambridge, Md.

Circle 203 on Inquiry Card

Meter Protector

Tech data is available on the Model
201 Meter Protector. This device is
for the protection of sensitive meter
movements and will protect any D’Ar-
sonval meter movement whose full
scale terminal voltage is greater than
100mv. Protection is instantaneous and
automatically recovers when the over-
load is removed. Dynatron Laborato-
ries, Inc., 553-E Dawson Drive, Cama-
rillo, Calif.

Circle 204 on Inquiry Card

Shielding

Data Sheet 159, available from Mag-
netic Shield Div., Perfection Mica Co.,
1322 No. Elston Ave., Chicago 22, Ill,,
illustrates and describes a Netic Co-
Netic magnetic shield for close fit and
retrofit display tube applications.

Circle 205 on Inquiry Card

ELECTRONIC INDUSTRIES °

for Engineers

Ceramic Capacitors

Catalog M-1 contains comprehen-
sive information on Subminiature
Ceramic Capacitors covering thinline
temperature - compensating; thinline
general purpose; narrow-caps (which
fit 1/10 in. modular spacing); Mu-
caps (150°C operation, molded case) ;
UHF standoff; UHF ribbon lead; and
transistor-circuit capacitors. Included
are characteristic charts, spec. out-
line drawings and photographs. Mu-
con Corp., 9 St. Francis St.,, Newark
5, N. J.
Circle 206 on Inquiry Card

Relays

Engineering Catalog No. 62, 44-
pages, available from Comar Electrlc
Co., 3349 Addison St., Chicago 18,
Ill., contains mformatlon on relays,
solenoids, switches, and coils. Some
of the units covered include: general-
purpose ac relays including bank as-
sembly, compacts, interlocks, and im-
pulse latching types; and general-
purpose de relays—compact interlock,
light duty, switching, steppmg switch,
miniature, plug-in and circuit types;
telephone -type relays—subminiature,
sensitive, fast acting and rotary
types; and solenoids—laminated, solid
frame, and miniature types. Included
are photographs, outline drawings,
and specs.

Circle 207 on Inquiry Card

Alphanumeric Display

Information is available on the
Videograph Model 985 Digital - to -
Television Alphanumeric Display.
Model 985 is a device for converting
digital data into a tabular display of
alphanumeric characters on one or
more TV monitors. It permits display
on conventional TV’s without modifi-
cation. A. B. Dick Co., 5700 W. Touhy
Ave., Chicago 48, Ill.

Circle 208 on Inquiry Card

DC Reference Elements

Complete engineering data for 2
new series of 10.56 and 8.4v miniature
zener dc reference elements is avail-
able from Henry Engineering Co.,
3625 W. Pacific Ave., Burbank, Calif.
Information includes electrical and en-
vironmental specs., ambient temp.
curves, temp. coefficients and a dimen-
sional drawing.

Circle 209 on Inquiry Card

Digital Instruments

Product Digest, Spring 1962, 14
pages, 2 colors, on digital instru-
ments for measurement, counting and
control is available from Beckman®
Instruments, Inc., Berkeley Div., Rich-
mond, Calif. Units covered include
solid-state printer; solid-state fre-
quency and time measuring instru-
ments; electron tube frequency and
time measuring instruments; high fre-
quency measuring systems to 21GC;
and information on transducers.

Circle 210 on Inquiry Card
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_CHOPPER

"CHATTER BOX
7]

)
America’s First Operational
LOW LEVEL PCM TELEMETRY SYSTEM DESIGNED BY
[HHY EPSCO FOR TITAN Il USES SPERRY MATCHED CHOPPERS

The Epsco Pulse Code Modulation system made telemetry history on the U.S. Air Force's
Titan [l 5,000 mile test. It is the center of the fact gathering complex and transmits 196
channels of vital information to ground stations.
A unique feature of the Epsco system is a technique which appreciably reduces the size
and the number of components while actually increasing reliability — and it's only the
size of a shoe box.

SEM|CONDUCTOR Almost zll the semiconductors in this miniaturized system are Sperry Matched Chopper
transistors, For detailed information on Sperry Choppers, write for Technical Application
Bulletins 2107 and 2109. For Epsco PCM Specifications write for brochure PC 5196LL.

DIVISION OF
SPERRY RAND CORPORATION
NORWALK, CONNECTICUT

SEMICONDUCTOR INTEGRATED NETWORKS (SEMI-NETS%).
ALLOY SILICON TRANSISTORS AND DIODES
Circle 89 on Inquiry Card SALES OFFICES: CHICAGO, ILLINOIS; LOS ANGELES, CALIFORNIA; OAKLAND, NEW JEREEY;
MEDFORD, MASSACHUSETTS; SYKESVILLE, MARYLAND; BETHPAGE, L. 1., NEW YORK

SEMICONDUCTOR OPPORTUNITIES *Trade Mark, Sperry Rand Corporation
AVAILABLE TO QUALIFIED ENGINEERS




A NEW DIMENSION IN
PULSE INSTRUMENTATION

MODEL B-7B

HIGH PERFORMANCE «- WIDE VERSATILITY
ALL PURPOSE PULSE GENERATOR

,"

N

-
- v».'
.

FEATURING...TIME PROVEN SPECIFICATIONS
50 volts into 50 ohms @ 309, duty factor. Repetition
Rate to 2 mc/s, continuously variable in five ranges.
Width .05 usec. to 10,000 usec., continuously variable in
five ranges. Delay from 0.0 usec. to 10,000 usec., contin-
uously variable in five ranges. Rack mountable, single unit
construction. Price $720.00, F.0.8. Culver City, Calif.

MODEL B-7D
<a

Y 1 T
e B

...incorporates all the time proven
specifications of the popular
MODEL B-7B

PLUS THREE NEW FEATURES

Simultaneous Positive and Negative Output
Pulses. Separate and Independent Rise and
Fall Time Controls —The rise or fall time
of either pulse may be degraded without
affecting the remaining rise and fall times.
DC Level Control—The DC component of
each output may be set to zero, at all duty
factors up to 3095 by front panel control.

Price $1,200.00, F.0.B., Culver City, Calif.

-
., %

I

Visit our Booth Nos. 603 and 604, Wescon Show, or for complete specifications . .

MODEL B-7F

...incorporates all the time proven
specifications of the popular
MODEL B-7B

PLUS THREE NEW FEATURES

Continuously variable repetition rate from
2 cycles /sec. to 2 megacycles /sec. Sepa-
rate and Independent Rise and Fall Time
Controls —The rise and fall time of the out-
put pulse may be independently degraded
to approximately 1 usec. Either single or
double pulse output is available by front
panel control.

Price $920.00, F.0.B. Culver City, Calif.

. write to Dept. EI862

Representatives and service in the major cities of the world

P. 0. Box 472, Culver City, California

pulse generators [ pulse systems [ accurate time delay generators

162 Circle 90 on Inquiry Card
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WESCON New Products

Frequency Discriminator

This FM/FM bandswitching tele-
metering discriminator, Model 43-
7959, demodulates freq. modulated
carriers in the 300 to 100,000cPs
range to IRIG specs. Seminol Div.,
AIRPAX ELECTRONICS Inc.,
BOOTH 601.

Circle 314 on Inquiry Card

Standards Receiver

Model PCR-1, Phase Comparison
Receiver, all solld-state, is_for accu-
rate freq. comparisons against carri-

i

<

U
- @

g,-_

o 4
Py

er-stabilized LF and VLF transmis-
sions. Gertsch Products, Inc., BOOTH
952,

Circle 315 on Inquiry Card

RMS Voltmeter

Model 3400A RMS Voltmeter is for
accurate measurements of a broad
range of sinusoidal or non-sinusoidal
waveforms at frequencies from 10cps
to 8mMc. Hewlett-Packard Co., BOOTH
508.

Circle 316 on Inquiry Card
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New Tech Data|

Connectors

This 12-page, 2-color catalog cov-
ers an expanded group of right angle
plug and socket connectors for printed
circuit applications. Units are avail-
able in a variety of configurations and
contact sizes from 4 to 38. All dip
solder to a printed circuit board at
right angle to the plug and receptacle
contacts. Complete specs., outline
drawings and illustrations are includ-
ed in the catalog, Form REVRTA 362.
Continental Connector Corp., 34-63
56th St., Woodside 77, N. Y.

Circle 211 on Inquiry Card

Control Knobs/Handles

This 21-page catalog lists the wide
selection of control knobs and han-
dles available from Rogan Brothers,
Inc., 8025 N. Monticello Ave., Skokie,
Ill. Along with photographs, dimen-
sional drawings and individual de-
scriptions, a section is devoted to the
wide variety of markings possible.

Circle 212 on Inquiry Card

Voltage Comparator

Tech. data is available on the VC
670, which is a transistorized monitor
which continuously compares a ran-
dom signal with an external reference
voltage and provides a fail-safe alarm
(contact opening) when the signal
value exceeds the external reference
limit. Verco Inec., 1430 130th N.E,,
Bellevue, Wash.

Circle 213 on Inquiry Card

Circuit Breakers

Bulletin No. 3502, describing the
Series SM Sub-Miniature Circuit
Breakers, is available from Heine-
mann Electric Co., Trenton 2, N. J.
The SM series units feature light-
weight, compact design; large circuit
breaker stability; hermetically-sealed
case and are built to operate under
severe environmental conditions.

Circle 214 on Inquiry Card

Microwave Power Meter

PRD 650-C, Microwave Power Me-
ter features direct readings in db or
mw from 0.1 to 100mw full scale in
7 ranges, measures average pOwer
value of pulse or CW signals instan-
taneously, and has a *39 accuracy
for 0.1 to 100mw full scale without
external attenuators. PRD Electron-
ics, 202 Tillary St., Brooklyn 1, N. Y.

Circle 215 on Inquiry Card

Precision Potentiometers

Complete eatalog of all Clarostat in-
dustrial electronic components includ-
ing precision potentiometers, upgraded
industrial potentiometers, precision de-
posited carbon resistors, vitreous
enameled resistors, and Military-type
resistance devices is available from
Clarostat Mfg. Co., Inc., Dover, N. H.
This 19-page, 3-color brochure includes
characteristic curves, specifications,
outline drawings, and photographs.

Circle 216 on Inquiry Card

ELECTRONIC INDUSTRIES °

Switches

Military type switches are deseribed
in a 28-page catalog available from
Cutler-Hammer Inc., 436 N. 12th St.,
Milwaukee 1, Wise. Catalog LJ-137
lists the standard design features,
mounting methods, terminal types,
ratings, and electrical and mechani-
cal details for flush and 1 hole mount-
ing, microphone, miniature, positive
action, pushbutton, rotary, and slide
button switches. Also included are
selection tables and military specs. to
simplify the choice of devices for par-
ticular applications.

Circle 217 on Inquiry Card

Recording Instruments

This 20-page, 2-colored catalog con-
tains information on a complete line
of graphie recording instruments. It
lists instrument types and applica-
tions, case styles, chart drives, and
measuring elements. Esterline Angus
Instrument Co., Inc., P.O. Box 596,
Indianapolis 6, Ind.

Circle 218 on Inquiry Card

Connectors

“Tiny Tim”® connectors for micro-
miniature rack and panel applications
are described in an 8-page, 2-color
brochure available from Amphenol
Connector Div., Amphenol-Borg Elec-
tronics Corp., 1830 So. 54th Ave,,
Chicago 50, Ill.

Circle 219 on Inquiry Card

Analog Filters

Tech. information is available on
the Series LH-24 Analog Filters
which are a family of precision, ac-
tive network devices applicable to a
wide variety of freq. selective opera-
tions from de¢ through the sub-audio,
audio, ultrasonic and medium video
regions of the frequency spectrum.
Spectrum Instruments, Inc., Box 61,
1%Itei‘rrlway Sta., Long Island City 3,

Circle 220 on Inquiry Card

Connectors

Catalog No. 362 contains informa-
tion on removable contact connectors,
hermetically sealed connectors and ter-
minals; and miniature rectangular, ex-
ternal miniature rectangular, minia-
ture round, subminiature, printed cir-
cuit, quick disconnect, and heavy duty
type connectors. This 23-page, 2-color
catalog is available from Winchester
Electronies, Ine., 19 Willard Rd., Nor-
walk, Conn.

Circle 221 on Inquiry Card

O-scope Plug-in

Information is available on the
Type 701 Sampling and Sweep Plug-
in for all Analab oscilloscope main
frames. The Type 701 provides dual
channel operation and a complete
trigger and sweep circuit in a single
plug-in  unit. Analab Instrument
Corp., 30 Canfield Rd., Cedar Grove,
Essex County, N. J.

Circle 222 on Inquiry Card
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|for Engineers

QC Instruments

Catalog supplement No. 1-09 illus-
in condensed
form, the recent advances in uses of
and mechanical
instruments for industrial inspection
and quality control. Included in the
supplement are autocollimators, levels,
surface measuring instruments, mi-
croscopes, improved accessories, and
latest spectrographic, interferemetric
Engis
Equipment Co., Div. of Engineering
and Scientific Instrumentation, 431 S.

trates and describes,

optical, electronie,

and X-ray instrumentation.

Dearborn St., Chicago 5, Ill.
Circle 223 on Inquiry Card

Drive Systems

A comprehensive 32-page reporé on
ys-
Advanced Developments, and
Technical Capabilities” is offered by
United
Shoe Machinery Corp., Beverly, Mass.
20 mechanical
systems using the basic Harmonic
Drive concept which features high
output torque in a given physical
volume and weight; high reduction
ratio in small volume; angular posi-
tional accuracy and rate constancy;
and efficiency as either a speed re-

“Harmonic Drive Operational
tems,

the Harmoniec Drive Div,,

Information covers

ducer or speed increaser.
Circle 224 on inquiry Card

AC Power Supplies

Single phase, two phase, and three
phase Powertrons AC Power Supplies
are described in teeh. data available
from Industrial Test Equipment Co.,
55 E. 11th St., New York 3, N. Y.
power output for 1¢ units
ranges from 3va to 3000va; for 2¢
for 3¢

Total
units from 6va te 6000va;

units from 9va to 9000va.
Circle 225 on Inquiry Card

Measuring Instruments

Yokogawa Electric Works, Inc., 40
Worth St.,, New York 13, N. Y., is
offering information on their line of
de ammeters
volt-
meters and wattmeters of the electro-
dynamometer type; multi-range por-
table standards; miniature precision
ammeters and voltmeters; high freq.
thermocouple milliammeters and volt-
meters; portable insulatien testers;
and portable single phase watt meters.

laboratory standards;
and voltmeters; ac ammeters,

Circle 226 en Inquiry Card

Protective Film

Aclar films are made from fluoro-
halocarbon resins and contain no plas-
or other additives.
Aclar can be printed, vacuum formed,
extrusion coated, metalized, also lami-
nated to other films, paper, cloth, met-
als, etc. Some uses include printed
cable assemblies and in packaging
for moisture sensitive products. Gen-
eral Chemical Div., Allied Chemical

ticizers, fillers

Corp., 40 Rector St., New York 6,
N. Y.
Circle 227 on Inquiry Card



New Tech Data

Marking Machines

Information is available on High
Speed Printing Machines for elec-
tronic components. Included is the
Model RG-3 for printing cylindrical
components having a single wire lead
from each end of the body; Model
RB-3 for components having a short
eylindrical body and several leads
from one end; and Model RG-1 for
printing flat or nearly flat components
with or without leads. International
Eastern Co., 801 Sixth Ave.. New
York 1, N. Y.

Circle 228 on Inquiry Card

R-F Connectors

Crimp-type connectors are described
in a “Source Book for Relia-Bilt R.F.
Connectors” available from Tru-Con-
nector Corp., 245 Lynnfield St.. Pea-
body, Mass. The Tru-Connector Crimp
Series is suited for mass production
of cable assemblies. Information is in-
cluded on Crimp Series designed for
BNC, N, QDS, TNC, MHV, C, HN,
and LC.

Circle 229 on Inquiry Card

Metals Booklet

A supplement to J. Bishop & Co.’s
regular product catalog, this booklet
contains articles of interest written
by Bishop’s technical people over the
past few years. Included are articles
on platinum products, Bishop’s ability
to fabricate the refractory and reac-
tive metals, as well as articles on clads
and composites. J. Bishop & Co., Plati-
num Works, Malvern, Pa.

Circle 230 on Inquiry Card

Socket Screw Catalog

“Socket Serew Catalog and Engi-
neering Standards,” 52-pages, revised
edition, contains data on standard
(stock) sizes, nominal thread length,
dimensions and specifications for all
socket screw types, including those
stocked in stainless. Hex keys are
also tabled, along with dowel pins.
Performance data is also included on
P-K’s W-Point™ socket set screws,
and socket screws with Long-Lok in-
serts for vibration resistant applica-
tions. Parker-Kalon, Clifton, N. J.

Circle 231 on Inquiry Card

Microwave Capabilities

“O/H Microwave Capabilities,” 30
pages, 2 colors, contains information
on ITT’s Federal Laboratories capabil-
ities in the microwave field. Informa-
tion is included on advanced O/H
(over-the-horizon) equipment designed
for worldwide service; principle ITT
O/H communications systems — pro-
gram management, installation, opera-
tion; related ITT experience—micro-
wave, aerospace, telephone; and facili-
ties—pilot plants and manufacturing.
ITT Federal Laboratories, 500 Wash-
ington Ave., Nutley 10, N. J.

Circle 232 on Inquiry Card
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Memory Systems

Bulletin MS-1 “Applications Guide
to Magnetic Core - Memory Systems”
is available from Indiana General
Corp., Electronies Div., Keasbey, N. J.
Information is included on 3 basic
access modes of coincident current
memory systems: random access; se-
quential non - interlaced; sequential
interlaced.

Circle 233 on Inquiry Card

Static Inverters

Tech. data is available on 8 differ-
ent types of static inverters ranging
from 1.5 to 400kva. The units are for
converting de emergency stand-by
power into ac power and for fre-
quency conversion. General Electric
Co., L.ow Voltage Switchgear Dept.,
6901 Elmwood Ave., Philadelphia 412,
Pa.

Circle 234 on Inquiry Card

Harmonic Generators

A short form Harmonic Generator
Catalog, 1 pages, 2 colors, describing
63 doublers, triplers, quadruplers, and
multiple-stage units is available from
Microwave Associates, Ine., Burling-
ton, Mass. Catalog SF-7001 contains
information on precise frequency mul-
tiplication without de¢ bias which is
provided by the single and multiple-
stage varactor units.

Circle 235 on Inquiry Card

Metal Capabilities

The Metal Strip Capabilities of the
Industrial Metals Div.,, American Sil-
ver Co., Ine., 36-09 Print St., Flushing
54, N. Y., is described in a general
brochure. Information is included on
high precision tolerances; thin and
ultra thin gauges; surface qualities;
large or small quantities; mill limits
and delivery.

Circle 236 on Inquiry Card

Angle Rate Measurement

Tech data is available on MIDARM,
a general purpose, wide angle, electro-
optical, angle and angular rate meas-
uring and rate control system. Per-
formance spees include 0.0002°/hr
rate accuracy in less than 1 min. of
time; 0.02 arc-sec. angular repeatibil-
ity; and 0.05 arc-sec. angular ac-
curacy. Razdow Laboratories, Inc., 77
12th Ave.,, Newark 3, N. J.

Circle 237 on Inquiry Card

DC Power Supplies

Information is available on Kepco's
ABC Series, low cost, voltage and cur-
rent regulated, de power supplies.
Fully transistorized, these units are
adaptable for laboratory or system
use and feature 0.05% line/load reg-
ulation and stability and 0.5mv RMS
ripple. Kepco Ine., 131-38 Sanford
Ave., Flushing 52, N. Y.

Circle 238 on Inquiry Card
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Feedthru Assembly

Information is available on an
alumina-to-metal electrical feedthru
assembly for high-vacuum equipment.
The units remain high-vacuum-tight
at either cryogenic temps. or follow-
ing bake-out temps. to 500°C. Feed-
thrus available for voltages to 100kv
(de) or currents to 2000a. Cerama-
seal, Inc., New Lebanon Center, N. Y.

Circle 239 on Inquiry Card

Computer Display System

Computer Products, Inc., 21 Broad
St., Manasquan, N. J., is offering a
4-page catalog on their Model 1000
Display System for use with all repeti-
tive analog computers. Up to 10 inputs
may be viewed as functions of time
and voltage coordinate lines are pro-
vided at 10v intervals when using
a 100v reference system (lv when
using a 10v reference system).

Circle 240 on Inquiry Card

Optical Capabilities

Precision Photomechanical Corp.,
170 S. Van Brunt St., Englewood,
N. J., is offering information on their
capabilities in the area of producing
finished optical materials and control
devices. Areas covered by PPM include
scanning devices, divided cireles, com-
plex wave forms, digital computer cod-
ing discs, and sine wave frequency
standards.

Circle 241 on Inquiry Card

Pulse Generator

Tech data is available on LA-595
Modular Pulse Generator which uses
3 groups of plug-in modules which de-
termine rate repetition, width and de-
lay and output characteristics. The
unit features dual channel outputs,
separate or parallel with independent
amplitude, width and delay controls
for each channel. Lavoie Laboratories,
Morganville, N. J.

Circle 242 on Inquiry Card

Electroplating

This “Guide to Fluoborate Plating”
shows how to produce heavy deposits
quickly with high coverage from
easily-controlled (95-100% efficient)
acidic baths. Copper, lead, tin, lead-tin,
zine, iron and nickel fluoborate plating
baths, each with its particular ad-
vantages, are described in this 26-page
manual available from The Meaker
Co., Nutley 10, N. J.

Circle 243 on Inquiry Card

Capacitor Testing

Accelerated life tests and how they
correlate with capacitor life is dis-
cussed in Technical Paper N. 62-4 en-
titled ‘“Accelerated Tests and Pre-
dicted Capacitor Life” available upon
letterhead request from Sprague Elec-
;zic Co., Marshall St., North Adams,

ass.
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The Delco Radio 251M-1 Minute-
man transistor. Equivalent char-
acteristics are also available for

high reliability applications in
our 2N1358A version.

Sales Offices

[DELCO
JRADIO

AREA CODE 201

General Sales Office: 700 E. Firmin, Kokomo, Ind., Gladstone 2-8211—

ELECTRONIC INDUSTRIES °

Union, New Jersey
324 Chestnut Street
MUrdock 7-3770
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99.997% Reliability Achieved
For Minuteman Transistors

KOKOMO, Ind.—The Delco Radio | to provide power transistors with a

division has succeeded in manufac-
turing power transistors for the
Minuteman missile with 99.997 per
cent reliability, based on tests with
an assumed acceleration factor of
50. The firm is said to be the first
power transistor producer to meet
such requirements, according to
Delco officials.

This extreme reliability was

achieved in a research and devel-|

opment contract with Autonetics, a
division of North American Avia-
tion, Inc., associate prime contrac-
tor responsible for the inertial
guidance and flight control systems
for the Minuteman, developed by
the Ballistic Systems division of the
Air Force Systems Command.

The transistor involved is the
Autonetics 251M-1. It is covered by
specifications similar to those of the

Delco 2N1358. More than 50,000,000 |
hours were accumulated testing it. |

The reliability program at Delco
Radio was an effort to accelerate

the rate of transistor development ' .003 per cent per 1,000 hours.

failure rate of 0.003 per cent/1000 |
hours or lower at 60 per cent con- |
fidence level.

Part of the program consisted of
obtaining histories on specific lots
of power transistors. The histories |
included absolute documentation of |
all environments, processes, and
parts which in any way affect pro- }
duction of the transistors. The lot
size was chosen to be the output of |
transistors from a single germa-
nium crystal. I

DOWNEY, Calif. — Autonetics
division of North American Avia-
tion, Inc., associate Minuteman con-
tractor responsible for inertial guid-
ance, flight control and aero-space
ground equipment, confirmed that
Delco Radio power transistors had
met Minuteman reliability require-
ments.

A spokesman said Delco’s 251M
transistor, for use in Minuteman’s
guidance and flight control, had
achieved the failure requirement of

P e

|

Germanium Transistor

Vcbo @ Vceo @ Iceo=  Hie @ lc=5A
Icb=4 ma 1 Amp Sweep  Min. Max.
80V min. 60V min. 25 50

Detroit, Michigan
57 Harper Avenue
TRinity 3-6560
AREA CODE 313

Santa Monica, California
726 Santa Monica Blvd.
UPton 0-8807

AREA CODE 213

Circle 92 on Inquiry Card

Vce (sat)

Write for additional information on the Delco Radio Power Transistor Reliability Story

Syracuse, New York
1054 James Street
GRanite 2-2668

AREA CODE 315

Ext. 500 » AREA CODE 317 » Division of General Motors, Kokomo, Indiana

Thermal

A Junction
Ib=2A Resistance
lc=12A  Junction to Case 1 ¢mP. (Max.)
0.7V 0.8° C/w max. 95° C

Chicago, lllinois
5151 N. Harlem Ave.
775-5411

AREA CODE 312
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ZENER DIODE

Flame-proof; electrical characteristics
return to mormal after fire.

i

This zener diode series has an in-
organic-glass layer grown thermally
as an integral part of the junction
surface. Tradenamed “Surmetic,”
they have been constructed to conserv-
atively dissipate 3% w. Available with
nominal voltages of 11 to 51v. Sili-
cone polymer package with high
temp. thermal and dielectric charac-
teristics makes possible max. storage
and operation junction temp. of 175°C.
This material is flame-proof and un-
der a new high-pressure molding proc-
ess results in void-free encapsulation.
Motorola Semiconductor Products
Inc., 5005 E. McDowell Rd., Phoenix
8, Ariz.

Circle 320 on Inquoiry Card

CIRCUIT BREAKER

This solid state circuit breaker op-
erates in 10usec.

It is offered in both of the configu-
rations pictured above — a plug-in
high density component assembly, and
a mount-in wire-in model. Both styles
are available with ratings from 6 to
28v and 1 to 250ma. The circuit-
breaker is reset by a remote momen-
tary contact normally-open switch.
Status is indicated by a remote lamp.
The circuit-breaker is a 4-terminal
device drawing a current equal to
approx. 1% of the load current from
the dc power source at all times. Con-
trol Switch Div., Controls Co. of
America, 1420 Delmar Dr., Foleroft,
Pa.

Circle 321 on Inquiry Card
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ALTITUDE SWITCH

For high altitude radar voltage and
missile command signal control.

The Model 9026 actuates on an in-
crease in altitude from 15,000 to
18,000 ft. and deactivates on de-
creasing altitude from 15,000 to 12,-
000 ft. It is a SPDT switch, rated
at 2a resistive with contacts in either
NO or NC position. Temp. range un-
der continuous operation is from
—54° to 125°C, per Mil-Std. 202B,
Method 102A. Meets or exceeds Mil-
Std. 202B for resistance to humidity,
salt spray, sand and dust. Aero
Mechanism, Inc., 7750 Burnet Ave.,
Van Nuys, Calif.

Circle 322 on Inquiry Card

DC-DC CONVERTER

This 1/2KW de to de unit is for mis-
sile and space craft use.

Capable of converting 28v battery
power into regulator dc¢ output over
a temp. range from —32° to +115°C,
it combines 659 efficiency with un-
limited short circuit protection. It is
self-contained in an 18 x 7 x 9 in.
leak-tight cast aluminum housing
weighing a total of 44 lbs. Specs. in-
clude multiple output voltages:
*150v, *0.3%; *65v, +1.0%; 36v,
*0.5%; and 6.6v, *=5%; and with
low pass, filtered (50dc) ripple volt-
ages of 10, 25, 5 and 100 mv, respec-
tively. Sperry Electro Devices Labo-
ratory, 55 Denton Ave., So., New
Hyde Park, N. Y.

Circle 323 on Inquiry Card
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SIGNAL CONVERTER

Low level unit digitizes or integrntes
millivolt signals.

Featuring 5mv sensitivity and
0.03% linearity, Series 260 low level,
floating input converters operate with-
out preamplification from all direct
analog transducers — thermocouples,
load cells, and other strain gage de-
vices. Because input voltages are con-
verted to proportional freq., any freq.
counter can be used for digital dis-
play of input voltage magnitude. Pre-
cise integration of transducer output
possible by using counter as a total-
izer. Overall conversion accuracy is
0.1%. Vidar Corp., 2296 Mora Dr.,
Mountain View, Calif.

Circle 324 on Inquiry Card

OSCILLOSCOPE

This 16 lb. transistorized unit has a
de to 15McC vertical bandwidth.

It has a dynamic range of vertical
sensitivities from 10mv/div. to 50v/
div. The stable vertical amplifier can
be ac or de coupled at all sensitivities.
A precision sweep having a range of
1.2 sec./div. to 0.02 usec./div. is
another feature of the Model 3015.
Designed for field or production test-
ing it measures 7 x 8 x 14 in. It has
regulated power supplies and will op-
erate on power line fregs. of 60 to
400cps. Unit dissipates approx. 15w
of power under normal line condi-
tions. Galaxy Laboratories, Inc., 3606
Midway Dr., San Diego 10, Calif.

Circle 325 on Inquiry Card
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PRECISION CONDENSER MICROPHONES

B Universally Practical for all Sound Measurements \
B High Calibration Stability B Broad Range
# Immune to Rugged Environments

® Now, whatever your sound measurement requirements, B & K INSTRUMENTS can
provide the precision condenser microphone ... with absolute calibration
for broad measurement range (10 to 100,000 c/s over 15 to 180 db levels) . . .
and with a very extensive measurement versatility through a wide selection
of accessories. ® Highly dependable, these %, *» and l-inch precision
microphones withstand prolonged rugged environments without failure.
Their long-term stability, physical ruggedness and ease of calibration
combine to provide the acoustical engineer with the most practical
precision condenser microphones ever available. B & K microphone
systems offer the most economical path to reliable acoustic data
acquisition . . . Write for 4131/6 technical brochure today!

—v—'—ﬁv-v—v—v—'qlvr*ﬁ—*—rﬁ“: Y‘P—r“-v'v'v1 S EET. 50 2 A B o 2 20 20 4 71
1inch 1 +3)
- il (type L1310 2612!3) - I Typical frequency response of the
="\ == == St <3 { B & K_free-field calibrated Micro-
— C. ; 3 { i =F phones. The curves in full are the free-
- 15-‘“ \ ~100Y2inch (type 4133 + 2614/15) =~ 1 P field response for normal (0°) incidence
- WE \ = — with protecting grid in the case of
P .‘a\) . \ Za=n : i S~ 1-inch and Vz-inch Microphones and
-~ WS . {-20 : : , iteE== |  without protecting grid for Va-inch
{ % € s \
ed sen PN 1kinch (type 4135+ UAOC35 + 2614/15) =3 Microphones. The dotted line in each
\ as® > o\ ° e Sy ’) T : - e N case represents the over-damped
\ P! _‘ec\'\“" (09“0 - E: i e t = pressure response. NOTE: The sen-
N\\C - : = \\;/\ sitivity of the Microphones is referred
\ 3 - L-404 ERRTS SEEER NS RN LS S8 4 - to 5 mVv/ sbar = —46 db, re. 1 V/ s bar,
AY P 0 100 000 0000 c/s 100000
\ &
\
| *_gu_ﬁr I N C.
llll 'l B = K Bruel & X jaer Preoision Instruments
"lw Vi o '
V Lo 3004 West 106th Street * Cleveland 11 Ohio s Clearwater 1.8430

Specialists in Sound, Vibration & Data Analysis Instrumentation
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GATES RADIO COMPANY BUILDS 50 KW | WESCON New Products
TRANSMITTER FOR VOICE OF AMERICA

s
Power SCR

For power control and switching

ch}g,’: 450 uses, Type 10CR is available with

60 AM‘;’S ratings of 4.7, 10, and 16a. Have a

low forward voltage drop when
switching rapidly. Fansteel Metal-
lurgical Corp., BOOTH 2074.

Circle 317 on Inquiry Card

Current Requlators

CURRECTOR current regulating
— ;A devices, CP7 Miniature Germanium
UCSF 500 MMHC 450 <k & series available from 1.00 to 10.00ma

kv 55 kv
45 AMPS 125 AMPS

fiers with Jenrings UCSXHF 450 capacitors in the plate tuning circuit. Jennings capacitors are also used

for grid loading. neutralizing, and plate by-pass. %
RELIABILITY AND REDUCED

SIZE GAI N ED BY USI N ﬁ ‘ at approximately 5% increments, and
in polar or non-polar types. Circuit-

Dyne Corp.,, BOOTH 3603.

JENNINGS VACUUM CAPACITORS

These new 50 kw high frequency transmitters built by Gates Radio Company
are the first available to meet rigid USIA specifications that harmonic and
spurious radiation be attenuated at least 80 db. The transmitters only occupy
5x11x6% feet and are tunable through front panel ccntrols over the entire | PC Contacts

range of 3.9 to 30 mc. Two type contacts (available in the

A. Output network of Gates HF-50C using Jennings UCSF 500 vacuum variable capacitors. B. Power ampli- %

Jennings vacuum capacitors are the logical choice where compactness is de- present KZ, PB, and PQ Series) main-
sired because the high strength vacuum dielectric allows them to be made much tain minimum contact resistance dur-
smaller whick results in the added effectiveness of lower inductive losses. ing severe vibration and misalign-
Jennings vacuum capacitors are more reliable because the sealed plates never ment. Winchester Electronies, Inc.,
become contaminated. They possess an extremely wide capacity change ratio BOOTH 2105.

that makes possible a wide frequency range. Further, vacuum capacitors have
a very low dielectric loss and are self sealing after moderate overloads.

Jennings 350 types of fixed and variable vacuum capacitors permits selection
of the right capacitor to meet your circuit requirements.

Write today for more detailed information about our complete line of vacuum fixed
and variable capacitors.

4
RELIABILITY MEANS VACUUM / VACUUM MEANS jf/f/ll/yd
®

JENNINGS RADIO MFG. CORP., 870 McLAUGHLIN AVE., SAN JOSE 8, CALIF., PHONE CYpress 2-4025

| Circle 319 on Inquiry Card
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SOLA

ANNOUNCES
THIS ALL NEW

-

ransistorized
adjustable

power supply!

SOLA “QSA" — precise transistor-regu-
lated source of selectable d-c voltage:
Designed for workbench and labora-
tory. Perfect whenever final circuit
requirements are in doubt. Also a
natural for complex OEM systems
designed as one-of-a-kind. Just dial
the desired voltage to save valuable
engineering hours or reduce lead-
time needed to deliver a finished sys-
tem.

Sola QSA circuits automatically
provide close-tolerance line and load
voltage regulation. Coarse or vernier
adjustment. Response time is less
than 50 microseconds for 109, line

SOLA 5

DIVISION OF BASIC C @

PRODUCTS CORPORATION

SOLA ELECTRIC CO., 1717 Busse Road,
Elk Grove Village, ill.,, HEmpstead 9-2800
IN CANADA, SOLA BASIC PRODUCTS, LTD.,
377 Evans Avenue, Toronto 18, Ontario

5-5.63

changes at any load; less than 50
microseconds for one-half maximum
load at any line. Electronic circuit
breaker resets automatically after in-
terruption. No fuses to replace. You
enjoy solid-state reliability.

Choose from nine different models;
all immediately available. Ratings
are: 0-9 volts at 2, 5 or 10 amps;
0-18 volts at 1, 3 or 5 amps; 0-36
volts at 1 or 3 amps; 0-60 volts at
1 amp. All units only 315” x 19” x
13” size. See your nearest Sola dis-
tributor now, or write to us direct, for
complete details and prices. Be sure
to specify “QSA Bulletin CV1025.”

See us at the 1962 WESCON Show—Booths 2063, 2064 and 2065 (Concourse Level)

ELECTRONIC INDUSTRIES °
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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 Engl-
neering
El. & Comm. Electronics and Communications

ENGLAND

ATE J. ATE Jeurnal

BBC Mono. BBC Engineering Monographs

Brit. C.&E. British Communications & Elec-
tronies

El Tech. Rlectronic Technology

GEC J. Gereral Electric Co. Journal

J. BIRE. Journal of the British Institution
of Radio Engineers

Proc. BIEE. Proceedings of Institution of
Electrical Engineers

Tech. Comm. Technical Communications

FRANCE

Butl. Fr. El Bulletin de la Seciete Francaise
des Electriciers

Cab. & Trans. Cables & Transmission

Comp. Rend. ptes Rendus 1lebd
des Seances

Onde. L'Onde Electrique

El. et Auto. KElectronique et Automatisme

Rev. Tech, Revwe Technique

Telonde. Telonde

Toute R. Toute la Radie

Vide. Le Vide

laires

GERMANY

AEG Prop. AEG Progress

Arc. E! Uber. Archiv der Elektrischen Uber
tragung

El Rund. Electronische Rundschau

Freg. Frequenz

Hoc::fre;]. Hoehfrequenz-technik und Electro-
akustik

Nach. Z. Nachrishtenteghnische Zeitsehrift

Rt. Regelungstechnik

Rundfunk. Rundfunktechnische Mittellungen

vak. Tech. Vakuum-Technik

POLAND

Prace ITR. Prace Instytutu Tele-1 Radiotech-
nicznego
Roz. Elek. Rozprawy Electrotechnizne

USSR

Avto. i Tel. Avtomatika 1 Telemakhanlka

Radio. Radio

Radietek. Radioteknika i Elektranika

Rad i Elek. Radioteknika i Elecktranika

lz.UAc;d. Bulletin of Academy of Seiences,
SSR.

® Photocopies of all foreign articles
are available at 75 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-
able without charge.

Requests for the above should be sent,
on company letterhead, to:

Electronic Sources Editor
ELECTRONIC INDUSTRIES
Chestnut & 56th Sts.
Philadelphia 39, Pa.

170

Electronic Sources

Up-to-the-minute abstracts of articles appearing in
the leading foreign electronic engineering manuals

ANTENNAS, PROPAGATION

Transmitter Combining Unit for Low-Power
Systems, A. B. Shone. *"EL Tech.” May 1962.
9 pp. Equipment is described for combining
two or more transmitters into one aerial sys-
tem using a compact form of the Maxwell
bridge. In all forms of the network the loss
introduced by the reactive arms is a function
of the Q of the resonators which is, in general,
a function of their physical size. (England.)

Losaes in a Balanced Antenna Duplexer Dur-
ing Reception with Mismatched Oscillator,
Antenna and Receiver, B. E. Rubinstein.
‘‘Radiotek’ 17, No. 5, 1962. 6 pp. The de-
pendence of the losses in a balanced antenna
duplexer on the SWVR of the discharges,
oscillator, antenna and receiver, and the sep-
aration between them is investigated. It is
shown that a poor choice of separation may
lead to a considerable increase in the losses
of the duplexer. (U.S.S.R.)

Directivity Patterns of Linear Radiators, N. A.
Semyonoff. “Radiotek” 17, No. 5, 1962, 8 pp.
Differences between directivity patterns of
linear systems in continuous and discrete
radiators are analyzed. (U.S.S.R.)

X

CIRCUITS

Discrete Automatic Optimizer. I, T. S. Paul-
auskas. ““Avto. i Tel.” Vol. 23, #5. 10 pp.
A circuit of a discrete automatic optimizer
is suggested. Paper includes description and
results of the testing of a program controlled
semiconductor matrix distributor which is a
control part of a semiconductor element dis-
crete automatic optimizer. (U.S.S.R.)

A Possibility of Producing Almost Ideal All-
pass Networks by Additions to Lossy Bridged-T
Sections, P. Birgels. “Nach. Z.” May 1962.
8 pp. A circuit is given for purposes of
equalizing amplitude disturbances due to losses
in bridged-T sections and this circuit supple-
ments the lossy circuit to a pure allpass
network. (Germany.)

About Canonical Method of Synthesis of Con-
tact Circuits, A. Sh. Blokh. “Avto. i Tel."”
April 1962. 6 pp. A canonical method for
the synthesis of contact circuits in the case
of intermediate integer parameters is described.
(U.S.S.R.)

Stabilized Power Supply with Autematic Over-
load Protection, E. Dell’'Oro and K. P. Nam-
biar. “El et Auto.” March-April 1962. 2 pp.
A new overload protection circuit, based on
a controlled rectifier, is incorporated in this
stabilized power supply designed to deliver 2a
under 30v. (France.)

Pulse Bridge Circuit Analysis, E. F. Udin.
“Avto. i Tel.” Mar. 1962. 6 pp. A pulse

ELECTRONIC INDUSTRIES °

supply bridge circuit with a pulse indicator
is considered. It is shown that the maximum
sensitivity of the pulse bridge circuit prevails
the maximum sensitivity of da bridges or ac
ones. (U.S.S.R.)

Highly Accurate Stabilization of Electron
Emission in an Omegatron Gauge Head.
G. Krause. *Vak. Tech.” Mar. 1962. 2 pp.
A closed loop feedback control circuit which
keeps constant the electrorn current to the
collector of an omegatron type mass spectrom-
eter within 0.3% is described. (Germany.)

The Non-Linear Element, I. T. Band. “Brit.
C.&E.”” May 1962. 4 pp. In circuit design
work there is frequently a need for constant
current and constant voltage sources. Con-
stant currents of all magnitudes can be ap-
proximated without difficulty, but there is a
real need, particularly in the transistor field
for a device having a low voltage drop (<2.7v)
and a low slope impedance. The non-linear
element has been developed to meet this need.
(England.)

Pulse Generators, R. Duchamp. “‘El. et Auto."
Jan. 1962. 4 pp. The basic circuits of the
multivibrator and the blocking oscillator are
found in most pulse generators, whether they
are astable, monostable, or bistable. The
fundamental circuits are presented and their
operation analyzed. Numerous proven practical
designs are then given. They are suited to
various uses and fllustrate through examples
the application of the basic principles.
(France.)

Decoupling Bridge Circuits for Parallel Opera-
tion of Transmitters in the Medium and
Long Wave Bands, W. Buschbeck. *Nach. Z.”
May 1962, 9 pp. When additions are made
up to the phase constant 0 or m/2 of the
Bartlett bridge (which represent a \/8 section)
wideband variants can be obtained. In this
manner, a relatively simple bridge comprising
only three \/8 sections and having good wide-
band properties can be produced. (Germany.)

Review of the Circuits of Flip-Flop Stages
With Complementary Transisters, F. Schreiber.
“Freq.” April 1962, 5 pp. Numerous flip-
flop stages with two complementary transistors
that have become known can be derived from
three simple fundamental circuits which satisfy
a rule of symmetry as well as two rules for
sustaining the static operating conditions
(Germany.)

C. /&)

COMMUNICATIONS

A Caribbean V.H.F. Scheme, J. W. Burgett.
“Brit. C.&E.” April 1962. 5 pp. Between
Trinidad and Puerto Rico, over 620 miles apart,
lies a chain of islands, the Windwards, Gren-
adines, l.eewards and Virgin Isles. These is-
lands, although belonging to different countries,
are linked by a common need for communica-
tion to meet the expansion of tourism and
commerce. A VHF multi-channel system was
decided on in 1966, and came into operation
in June, 1960. (England.)
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A Telemetering Electromyograph with a Single
Frequency-Modulated Channel, C. K. Battye.
“Elec. Eng.” June 1962. 2 pp. Apparatus is
described for telemetering electromyograph
signals by means of a single channel fre-
quency modulated radio link. (England.)

New Stable Microwave Generator Improves
Performance of TD2 Radio, George H. Ben-
nett. “Can. Elec. Eng.”” April 1962. 2 pp.
A very stable oscillator works through care-
fully chosen components in multiplier stages
to give an output of 23.5dbm between 3780
and 4100MC. (Canada.)

Optimum Parameters of Multi-Channel Tele-
metering FM-FM Systems with Fluctuation
Noises, 1. Chugin. *“Avto. i Tel.” Vol. 23,
#6. 14 pp. Noise stability of a multi-channel
FM-FM system regarding the unstability of
carrier and sub-carrier frequencies with an
arbitrary noise level at the receiver input is
analyzed. Optimum parameters of the system
are found. (U.S.S.R.)

Research on Radio Relay Systems Having a
Very High Transmission Capacity (2700 Tele-
phone Channels or the Equivalent), F. Car-
assa. ‘“Alta Freq.” Feb. 1962. 14 pp. Ex-
periments and the results of a research pro-
gram carried out to investigate the possibility
of realizing radio relay systems having a
transmission of capacity of 2700 telephone
channels per radio carrier, are described.
(Italy in English.)

The General Development of the Posts and
Telegraphs Radio Services from 1944 to 1961,
G. Montmaneix. ‘Onde.” Feb. 1962. 6 pp.
Largest part of this account is concerned
with the fixed services and more particularly
with the field of long distance communica-
tion where the short wavelengths used bring
ionospheric propagation into operation. The
writer explains the general arrangement of
the network, including transmitters, reception
and organization and provides some account
of the characteristics and the development of
the equipment used. (France.)

Noise Stability of Pulse Signal Receiver with
Superfluous Bandwidth of Input Filter, F. A.
Shastova. “Avto. i Tel.” April 1962. § pp.
Approximate formulae for calculation of
probability of suppressing and forming a
false pulse in the receiver with the linear
detector when the input filter band is many
times wider than the output filter band, are
found. Power loss due to the superfiuous
bandwidth of the input filter is determined.
(U.8.8.R.)

Noiseproof Features of Single and Double
8ideband Communication Systems, 1. A.
Tzykin. *“Radiotek” 17, No. 4, 1962. 10 pp.
Signal to noise ratios are compared for the
reception of single sideband and double side-
band suppressed carrier signals. The rms
values of the error in the reproduction of
the useful signals at the outputs of both
systems are found in order to determine the
influence of the interference signals on the
reception. (U.S.S.R.)

m———
o i
COMPONENTS

Piezoelectric Crystals in lLow-Pass, High-Pass
and Band-Pass Ladder Filters, J. E. Colin.
“Cab. & Trans.” April 1962. 9 pp. Purpose
of this paper is to describe two alternative
methods of introducing piezoelectric crystals,
such as quartz crystals, in an already calculated
ladder filter structure. These original methods,
applicable to low and high-pass filters (with
possible extension to bandpass filters) make
use of four-terminal network transformations.
(France.)

ELECTRONIC INDUSTRIES *

Photoelectric Relay Design, F. Bobot. “El. et
Auto.” Jan. 1962. 2 pp. The design of sen-
sitive photoelectric relays is greatly facilitated
by the use of photovoltaic cells. Such a cell
can be followed by simple 2 or 3 transistor
amplifiers and control the operation of a
standard relay for illumination levels as low
as a few lux. (France.)

Piezoelectric Resonators, M. de Hautsegur.
“El. et Auto.”” March-April 1962. 6 pp. A
new component for use in i-f circuitry is
described. Fabricated of a new piezoelectrical
ceramic of improved stability, the component
takes the form of small radially resonant
disks. (France.)

Influence of Electronic Component Progress
on the Layout of 12-channel Carrier-Current
Telephone Equipment, A. Fromageot. *“Cab. &
Trans.” April 1962. 16 pp. Purpose of this
paper is to show how recent progress in the
design, manufacturing and assembling of elec-
tronic components and circuits allows the
technical requirements resulting from the pres.
ent trends in telephone systems to be more
easily fulfilled in 12-channel carrier-current
terminal equipment. (France.)

Ceramic Filters, M. de Heutsegur. *“El. et
Auto.” May 1962. 3 pp. A new component
for use in i-f circuitry is described. Fabricated
of a new piezoelectrical ceramic of improved
stability, the component takes the form of
small radially resonant disks. (France.)

Subminiature Relay Application and Design.
R. T. West. “Brit. C.&E.” June 1962, 6 pp.
Within the last few years and especially
since the introduction of electronic switching
devices, the design of relays has been radically
reviewed. The result was first the miniature
and then the subminiature relay, which is
small, reliable, robust and extremely sensitive.
(England.)

Investigations Relating to Life and Reliability
of Carbon Film Resistors, H. Forster. ‘‘Nach.
Z.* May 1962. 3 pp. Carbon fllm resistors
cannot be graded with respect to early, nor-
mal and “wear and tear” failures. With a
sensible definition of the failure criteria the
life is obviously unlimited. (Germany.)

Investigation of Contacts on Shock Vibrated
Relays, M. Eickmeyer. ‘“Nach. Z." May 1962.
4 pp. Ordinary relays have been subjected to
shocklike accelerations. The acceleration pro-
ducing failures, i.e., the acceleration at which
contact trouble was perceptible, has been
determined. (Germany.)

COMPUTERS

Ring Counter for Binary to Decimal Conver-
sion, “El. et Auto.” Jan. 1962. 4 pp. Design
procedure of a transwitch ring counter for
binary to decimal conversion is investigated.
It is found that the device is well suited for
this kind of application and taking into con-
sideration the turn on and turn off periods
of the existing devices, reliable operation up
to 100kc may be readily obtained. (France.)

Magnetostrictive Delay Lines, A. P. C. Thiele.
“Brit. C.&E.” May 1962. 6 pp. Magneto-
strictive delay lines are finding increasing
application where cheap delay lines, generally
of delay greater than 10 ¢sec are required.
Lines described all operate in the longitudinal
mode where delay adjustment is simple, and
any number of output transducers can easily
be provided with no increase in insertion
loss. Main applications at present are storage,
coding and decoding of pulses and measure-
ment of time delay. (England.)
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Preventive Maintenance of Large Analog Com-
puters, J. Morrison. “Brit. C.&E.” June 1962.
4 pp. Article describes a maintenance pro-
cedure which is being successfully used to
reveal faults and anticipate performance de-
gradation in a large analog computer installa-
tion with a view to keeping machine operating
time, operator morale and confidence in results
at a maximum. (England.)

A 100 KC “Transwitch” Ring Counter for
Binary to Decimal Conversion, E. Dell’Oro
& K. P. P. Nambiar. “Elec. Eng.”” June 1962.
4 pp. Article deals with the design of a ring
counter for binary decimal conversion. Reli-
able operation up to 100KC is shown to be
readily possible. (England.)

Application of Computers in Determination
of Transient Processes in Systems With Unit
Described by Telegraph Equations, I. 8. Rat-
ner. “Avto. i Tel.” April 1962. 8 pp. An
approximate determination of processes by
means of the known types of computers is
proposed for systems which, besides Ilumped
parameter units, also have a unit described
by telegraph equations. (U.S.8.R.)

ae

CONTROLS

Estimation of Quality Factors of Procerses in
Closed-Loop Sampled-Data Automatic Control
Systems, B. B. Benjaminov. ‘“Avto. i Tel.”
Vol. 23, #5. 9 pp. A recurrent correlation
for transient process ordinates is deduced.
Estimations for a control time as well as
for a system overshoot are found. (U.S.8.R.)

About Calculation of Information Loss in
Centralized Control Systems, M. I. Lanin.
“Avto. i Tel.”” Mar. 1962. 10 pp. Application
of the methods of the theory of queues to
the analysis of the systems of the centralized
control of industrial pr is idered.
When the sporadic transmission of the infor-
mation takes place, one of the quality factors
of the operation of the complex and block
telemechanic devices is the percentage of the
lost information or the probability of the
structural loss of the information. The method
is suggested for finding this factor for systems
with one receiver or with several general re-
ceiving devices at the central station and
with the single delay of information in the
memory devices, (U.S.S.R.)

Self-Adjusting Program as Means to Get Re-
quired Reaction at Qutput of Dynamic Linear
Control Object, 1. I. Perelman. ‘‘Avto. i Tel.”
Mar. 1962. 9 pp. A system of control ac-
cording to the self-adjusting program which
is learned during successive training to re-
produce the dynamic linear object output re-
action which at the set discrete moments
coincides to an arbitrary selected time func-
tion, is described. The described control process
is realized without using the information about
the transfer function of the control object.
(U.S.S.R.)

Transfer Function of Servosysiem with Two-
Phase Asynchronous Motor, N. P. Vlasov.
“Avto. i Tel.” April 1962. 6 pp. A servosystem
with a two-phase asynchronous motor is con-
sidered. Its transfer function is found under
quite general conditions. (U.S.S8.R.)

Synthesis of Automatic Control Systems with
Random Disturbances. II, N. 1. Sokolov. ‘“Avto
i Tel.”” Mar. 1962, 11 pp. A method for the
determination of the desired transfer func-
tion of the servosystem under the condition of
answering the permissible mean-square error
when the metering element of the system is
acted by the random stationary noise, is
described. (U.8.8.R.)
(Continued on page 172)
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Shopping for sources
digital
computers

On Prophylactic Actions in Automatic De-
vices with Controlled Parameter, G. V. Druz.
hinin. ‘“‘Avte. i Tel.” Vol. 28, #5. 13 pp.
A problem of determining periods of prophy-
lactic actions according to the experimental
data about the discontrol of automation de-
vices during their exploitation is considered.
(U.S.S.R.)

Extrapolating Device Effect on Character-

istics of Linear Digital Antomatic Control

Systems, D. A. Fedorov. “Avte. i Tel.” Vol.

23, #56. 8 pp. Linear digital automatic sys-
| tems with extrapolating devices are considered.

Systems under consideration are described us-
ing the terminology of the classic Laplace
transformation. (U.S.S.R.)

Harmonic Linearization of Nonlinear Aperiodic
Networks of Automatic Systems, E. D. Garber.
“Avto. i Tel.” April 1962. 4 pp. Harmonic
linearization of some nonlinear aperiodic net-
works of the automatic control systems is
realized. (U.S8.S.R.)

Optimum Transfer Number of Reductor in
I High-Speed Servosystems, G. A. Nadzhaphova.

““Avto. i Tel.” Mar. 1962. 7 pp. Technique of
selecting the optimum transfer number of the
reductor in high-speed servosystems possessing
electrical dc servomechanics with independent
excitement in which values of a moving mo-
ment and of an oOperating mechanism speed
are restricted, is given, (U.S.S.R.)

Dynamic Properties and Adjustment of Dis-
crete Regulator Systems, E. K. Kroog. Avto.
i Tel.* April 1962. 16 pp. Systems with
control objects, which dynamic properties are
described by the first-order equations, with
time-delay and discrete regulators of different
types are considered. Stability of the systems
is analyzed, systems with corresponding dis-
crete regulators are compared to the systems
with continuous regulators. Recommendations
concerning the choice of discrete regula-
tor adjustment parameters are proposed.
(U.8S.8.R.)

B
i

ARAMA can meet your needs!

Concerning Stability of Unsteady Motions of
Nonlinear Automatic Control Systems, A. K.
. Bedelbaev. *Avto. i Tel.” April 1962. 8 pp.
The background: ARMA’s ten years of research, design, and A problem of determining the boundaries of

1 ] g g . the stabilit: one of the unsteady motion of
production of computers for inertial guidance have resulted in the | ine nonlinear actomatic control system is con-

development of a new family of advanced digital computers for aero- | ®dered (USSR)

space, defense, and industrial applications, Mapping of Motion of Digital Servosystem on
Multi-Plane Phase Surface, V. P. Strakhov.

. . . “Avto i Tel.” April 1962. 14 pp. Possibility

An example: N[ICRO, a general purpose serlal, blnary, inter- of analysis of di:italdservosystems ll:y me?:m
. o 3 o ls . of mapping of their dynamics on the multi-

nally programmed, microminiaturized digital computer. MICRO is | [iane phase surface is shown. Behavior of
1 1 1 g g such systems with various typical non-linear-

modular in functional concept, construction and application. Its de- | [ S Considered. . Some  correlations for

parameters characterizing the quality of the

sign concepts have been tested and proved on Air Force programs D rocens are. praposed. (U.SS.R.)

and is a fully backed-up in-production reality.

And more: non-destructive, random access, core memory . . . mi-
crominiature logic modules . . . state-of-the-art reliability . . . com-
plete program flexibility . . . a wide range of application-oriented
options . . . adaptability to simplified computing devices through the GENERAL

use of selected modules, or expansion to multi-computer systems. Reduction of the Number of Elements in
Ladder Filters by Use of Auto-Transformers,
J. Gaillard. ‘'‘Cab. & Trans.”” April 1962.

8830 9 pp. A process is proposed allowing reduc-

Detailed information, specifications and appli- tion ?f the r;:mbefl_:l of ell)ements of an fnlreatdy

5 A . calculated adder ter by insertion of auto-

cations of Arma Complner? Gl contal'n'ec‘i Ly transformers. Various examples are given of

the new MICRO folder. Write Arma Division, problems, which could not be handled by the
American Bosch Arma Corporation, Garden usual methods. (France.)

City, N. Y. today. New Stereophonic System for Theatres Links

Sound with Stage Action, George T. Quigley,
“Can. Elec. Eng.” April 1962. 3 pp. A new,
Anm DIVISION | live pick-up stereo system, specifically de-
signed for an open-air theatre, brings sight
and sound into line with one another in a

4”!”/"‘” BOSCH 4””4 CORPOM’IO” | unique way. (Canada.)
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Sources

Automatic Telephone Exchange Mechanisms
Operating and Adjustment Characteristics, D.
H. Whalley. “ATE Jour.” Jan. 1962. 16
pp. Mechaniems in general use in telephone
exchanges are described and the relationship
between the various functions which they
perform are illustrated graphically. Typical
empirical results are tabled and an explana-
tion is given of how to use this information.
(England})

Loss and Delay in Telephone Call Queueing
Systems. J. R. W. Smith and J. L. Smith.
“ATE Jour.” Jan. 1962. 13 pp. Call queue-
ing systems and information required regard-
ing traffic distribution are briefly discussed
and a review is made of existing call queue-
ing data. (England)

A Dictionary of “Trons,” J. H. Jupe. “Brit.
C.&E.” March 1962, 8 pp. This article
represents a survey carried out over a year
by Mr. Jupe, of the Hirst Research Centre,
and includes some 580 words with the termi-
nation “‘tron.” (England)

Investigation of Speech with the Sound Pitch
Recorder. W. Kallenbach. “Freq.” Feb.
1962. 6 pp. The sound pitch recorder de-
veloped by Grutzmacher and Lottermoser in
1937 allows the instantaneous recording of
the melody curve of speech and vocal re-
citals. By the introduction of brightness
modulation, it has become possible to dis-
tinguish vowels from each other and to estab-
lish a boundary line separating them from
voiced consonants. (Germany)

Electromechanical Filters, A. Smolinski. ‘“Roz.
Eiek.” Vol. 7, #4. 43 pp. An introductory
classification of electromechanical filters, di-
viding them into the filters of electric filtra-
tion and those of mechanical ones has been
made. (Poland)

Btatistical Reliability Evaluation of *“Aging’’
Devices. V. I. Siforov and G. B. Linkovsky.
“Radiotek” 17, No. 1, 1962. 6 pp. Statis-
tical reliability evaluation of ‘“‘aging’ devices
is analyzed on the basis of approximating
failure probability by a polynomial of high
degree. A system of equations of relatively
evaluated probability of failure parameters is
derived which is solved by using numerical
methods. A method to determine the con-
fidence level for the evaluated failure prob-
ahility and reliability of the device i3 given.
(U.S.S.R.)

Automatic Optimization of Space Distribu-
tion. IV, L. N. Fitzner. ‘Avto. i Tel.”” Vol.
23, #2. 10 pp. Synthesis technique for the
space distribution system considered in (1)
is suggested. Sufficient conditions for the
optimized functions to have an extremum
are determined ae well as the minimum num-
ber of the deflection indicators enough for
the forming of the functions. (U,S.S.R.)

Concerning Analytical Calculation of Hyster-
esiz Clutches, T. M. Vorobjeva. ‘“Avto. i Tel.”
Vaol. 23, #5. 3 pp. An analytical calculation
of hysteresis clutches is proposed which per-
mits easv determination of a torgque by the
known electromagnetic and construction par-
ameters of the clutch. (U.S.S.R.)

Concerning Determination of Optimum Ad-
justment of Pid-Regulators, V. V. Volgin.
““Avto. i Tel.” Vol. 23, #5. 11 pp. Optimum
ratio of the prediction time to the time of
a stabilizator without droop in a PID-regula-
tion which depends on the dynamic character-
istics of the control object and on the point
of the disturbance application is considered.
(U.S.S.R.)

Synthesis of the Division Operation hy Linear
Charging of a Capacitor, L. Y. Ilnitzky.
“Rudiotek’” 17, No. 4, 1962. 5 pp. A new
method for producing the division operation
using  an open-loop circuit is described.
Method is based on producing a saw-tooth
wave whose rate of change of the voltage
level and whose frequency are directly pro-
portional to controlling voltages. (U.S.S.R.)
(Continued on page 174)
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TRAK STOCK DEVICES

TRAK SPECIAL PROJECTS

what's your problem
in microwave energy
generation?
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Size: 1" diam. by 4"

These are new and smaller C-Band plate pulsed
oscillators for radar beacon transmission. Both
operate at the same frequency, 5.4 to 5.9
Ge. Type 9186C (left) has a power output of
50 watts minimum (100 watts minimum on
special order) and Type 2979C (right) 400
watts minimum. Stock microwave energy
sources cover all bands from 400 to 12,000
Mc, CW,.grid or plate pulsed service. Send
for catalog 62B for complete information.
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Here are two high reliability oscillators engi-
neered and produced by Trak Microwave for
the Gemini rendezvous radar system. We can
provide you with developmental devices to be
applied to previously difficult or impossible
projects, or develop energy sources while your
engineers work on other phases of their new
projects. Write for more information or better
yet PHONE COLLECT ... Tampa 877-6735.

To Be

Announced at WESCON

If everything goes well (and it doesn’t always in
engineering) we'll have a new 1 watt oscillator,
tuneable 2.0 to 4.1 Gc with a low torque tuning
shaft; also new energy sources in X-Band. Stop
by BOOTH 648-9 and see if everything went well.
All present stock devices will be on display.

Microwave

TRAK® TRAK MICROWAVE
CORPORATION
5006 North Coolidge Avenue, Tampa 3, Florida

| B Phone 877-6735

Specialists In Miniatu

re Microwave Energy Sources
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this is precision

RESISTANCE
COMPARISON

® and resistance measurement

The precision of any measurement is limited by one or all of three factors—
the accuracy, resolution or sensitivity of the measuring system. Thus the goal
of good design is to provide (1) an accuracy limited only by the state of the
art (2) resolution capable of taking full advantage of the accuracy and (3)
sensitivity sufficient to permit full use of the resolution. The graphs below
illustrate the performance capabilities of ESI’s Model 242 Kelvin Resistance
Measuring System in terms of these essential design goals.
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1 MEG
MEASURED RESISTANCE

Two like resistances can be compared to an accuracy which is limited only by the reso-
lution, sensitivity, and short term stability of the resistance measuring system. Out-
standing stability results from the use of specially designed ES! resistors, assuring
comparison accuracy of 1 ppm and direct accuracy to 0.01%.
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MEASURED RESISTANCE

Deviation dial has a resolution of 1 ppm (part per million) for all resistance values.
Resistance standard slide wire has 100 microhm per division resolution but can be set

to a small fraction of a division. Deviation or resistance dials can be used to calibrate
meter sensitivity for even higher resolution.
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MEASURED RESISTANCE

Generator-Detector provides isolation, component protection and sensitivity for measure-
ments of the highest precision. Adjustable generator voltage and detector sensitivity
permit meter calibration for rapid resistor comparison. Front panel meter output permits
operation of recording or control devices.

MODEL 242 GUARDED KELVIN
RESISTANCE MEASURING SYSTEM

Model 240 Kelvin Ratio Bridge, Model 800 Generator-
Detector and Model RS-925 Decade Resistance Standard
in functional, attractive metal enclosure. Includes spe-
cially-designed Kelvin Klip accessories for making rapid,
precision 4-terminal measurements even with relatively
high lead and contact resistances. For detailed informa-
tion on specific features, advantages and applications in
advanced measurement techniques, send for Catalog
Sheets C-27 and C-31 (Kelvin Kiips)—ES! Design ldeas,
Vol. I, Nos. 1, 2 and 3. Price complete—$3400, f.o.b.
Portland, Oregon. Also available, Model SR-101Q Transfer
Standards for ultra precision resistance transfer meas-
urements—$25Q.

===

DECADE DECADE
BRIDGES and ORVIDERS ReAPACITORS? EIG
an V|
SYSTEMS ACCESSORIES ¥ COMPUTERS
———

Electro Scientific Industries

7524 S.W. Macadam Avenue ¢+ Portland 19, Oregon « Area Code 503, 246-3331

See us at WESCON—Booths 2001-2002-2003

Sources

Automatic Telemetry Equipment Aids Aval-
anche Prediction, G. Neal. *“Can. Elec. Eng.”
April 1962. 4 pp. Automatic telemetry equip-
ment is modulated with discreet audio fre-
quencies to transmit data on direction and
velocity of wind, temperature and precipita-
tion. Information is used for snow avalanche
prediction along highway at Glacier, B. C.
(Canada.)

Interferometers for Radio Astronomy, R. C.
Glass. ‘Brit. C.&E.” April 1962. 6 pp.
Serious resolution limitations of the simple
pencil-beam radio telescope have led to ex-
tensive development of interferometers for the
study of extra-terrestrial radio sources. Prin-
ciples of operation and characteristics of these
instruments from the early two-element de-
vices to the complex multi-antenna systems of
the present day are described. (England.)

Adaptive Systems with Dynamic Characteristic
Adjustment, R. S. Rutman. ‘“Avto. i Tel.”
Vol. 23, #5. 24 pp. Periodicals, books and
conference materials on adaptive systems with
dvnamic characteristic adjustment, or plant
adaptive systems, are surveyed. Main design
principles are stressed for the mentioned
types of systems and the methods for their
realization are determined. (U.S.8.R.)

Production of Vacuum by Condensation on
Low Temperature Surfaces, 1. Cryogenic
Pumps, G. Klipping & W. Mascher. “El
Tech.” June 1962, 5 pp. Facilities for makiny
available the required cooling media on a
commercial scale are surveyed. This leads t«
the basic conceptions which guide the desix:
and operation of cryogenic pumps. (Germany.)

Variable Pass-Band RC Filter with a Single
Control, Abdallah A. Mahmoud. *“El. Tech.”
April 1962, 6 pp. A circuit i8 described
which has bandpass characteristice and in
which the pass-band is controlled by a single
control. (England.)

Transistorized Amplifiers, M. Ulrich. “El. et
Auto.” May 1962. 3 pp. Paper describes a
high output dc coupled amplifier, a negative
feedback video amplifier, a diode-coupled
preamplifier, and a high input impedance
preamplifier. (France.)

A Stabilized Constant Current Power Unit,
D. E. Walker. “Elec. Eng.” June 1962.
4 pp. Theory of operation and detailed de-
sign are described for a power unit providing
regulation and stability of current to better
than 0.1%. (England.)

INDUSTRIAL ELECTRONICS

The Gettering of Chemically Active Gases in
a Mercury Arc Discharge and its Significance
for Steel Tank Converters, M. J. Schonhuber.
“Vak. Tech.” February 1962, 8 pp. Con-
clusions deduced from these investigations
are of beneficial importance for production
methods and degassing procedures for steel
tank mercury arc rectifiers and for the evalu-
ation of the useful life of pumpless discharge
vessels. (Germany)

Palladium Plating, J. J. Miles. “ATE Jour.”
Jan. 1962. 3 pp. Article describes a recently de-
veloped palladium plating process that is
unique and enables satisfactory deposits to
be made. Applications of this new process
are described and illustrated. (England)

Industrial Applications of Radioisotopes. F.
Juster. “El. et Auto.”” Feb, 1962, 4 pp.
Paper describes a thermal neutron level in-
dicator, an automatic level stabilizer, and a
rugged radioactivity recorder designed for
the petrol industry. (France)
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Sources

Single-Sideband Generation, W. Saraga. “El
Tech.” May 1962, 4 pp. A modification of
the outphasing method is described in which
instead of two separate modulators only one
gingle “symmetrical” multiplier is used and
in which ideally the unwanted sideband is
never generated—as distinct from suppression
after generation in the conventional outphas-
ing method. {(England.)

Background to *“Telstar.” *Brit. C.&E.” May
1962. 3 pp. Article outlines some of the de-
sign and development features of the system.
{England.)

D&y
MATERIALS

Design, Material and Performance of Plugs
and Sockets for Electronic Switching Appli-
eations, R. W. Beattie, et al. “ATE Jour.”
Jan. 1962. 16 pp. Extensive research into
the study of materials has led to the forma-
tion of a test specification which has the
objective of determining plug and socket
reliability for an anticipated usage of 30
years. This specification is given in an Ap-
pendix. Two designs satisfying this specifica-
tion are outlined. (England)

Metallurgy and Electronics, A. Danzin and
N. Thien-Chi. *Onde.” Jan. 1962. 16 pp.
Article examines the various items which
electronics has brought to metallurgy in vari-
ous ways: telecommunication, television, com-
puters, process control, measurement, high
frequency energy and scientific instruments.
These electronic functions are only possible
by the use of special metals whose degree of
purity and the nature of whose manufacture
are owed in a great part to the metallurgy
of special metals. There is a corresponding
review of the problems posed in this way to
metallurgy by electronics. The summary un-
derlines the importance of cooperation be-
tween metallurgists and electronic specialists.
(France)

MEASURE & TESTING

Thermal Measurements on a Power Germa-
nium PNP-Junction Transistor, P. Thureau
and J. Benois. “Onde.” Jan. 1962. 3 pp.
Recent advances in the field of temperature
measurement by photoluminescence make it
possible to envisage thermal measurements
at the active points in transistors. An ex-
ample is given concerning the study of tem-
perature distribution on a working power
transistor including an examination of its
heat dissipation and, particularly, the evalua-
tion of thermal resistances of the collector-
mounting base and mounting base-heat sink.
{France)

Radio - Frequency - Proofed Installations for
Audio-Frequency Circuits, Hans Schiesser.
*“Rundfunk.” Feb. 1962. 5 pp. Author de-
scribes a series of measurements for this
purpose and shows the results of measure-
ments on typical forms of cable construc-
tion. (Germany)

Gas Desorption from Glass, S. Garbe and K.
Christians. ‘“Vak. Tech.”” Feb. 1962. 8 pp.
A method is described which allows the con-
tinuous measurement of the amount of gas,
which is desorbed when glass is heated.
(Germany)

(Continued on page 176)
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PROTECT
UNDERWATER CIRCUITRY
WITH SPECIAL BENDIX
CABLES AND CONNECTORS

Based on a concept developed by Portsmouth Naval Shipyard,
special cable and connector assemblies offering maximum
protection for underwater circuitry are now available from
the Scintilla Division of The Bendix Corporation.

These watertight assemblies are available in a variety of
configurations. The specification covering this design stipulates
that the cable and connector assembly must be capable of
operation, mated or unmated, at high pressures. Connector
receptacle shells are fabricated of non-corrosive metal. Con-
nector plugs are sealed to the cables by watertight, pressure-
tight molding.

Bendix has a wealth of experience in fabricating cables and
connectors for underwater applications. If you have needs in
these areas—and want top quality at no premium in price—
write us at Sidney, N.Y., for complete information.

BENDIX CONNECTORS
BENDIX CABLES ...

Designed together
to work best together!

Scintilla Division

by

CORPORAT ON
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Sources

Design of a Multi-Cascaded Frequency Multi-
plier. M. E. Zhabotinsky and Y. L. Sverdlof!.
‘“Radiotek” 17, No. 2, 1962. 11 pp. A de-
sign method and experimental results in the
analysis of multi-cascaded frequency multi-
pliers are given. Multipliers consist of mul-
tiplying cells of a new type which provide
for a very low content of side frequencies in
the spectrum of the output signal. (U.S.S.R.)

VERSATILE o
-
RETAINERS
FOR OPTIMUM
THERMAL

DESIGNI . Z. March 1962. 9 pp. Tunnel diode char-
* acteristics have a portion with a negative

’ slope which makes possible the generation

Strobe Generation and Distribution Using
Junction Transistors, 1. G. Morris. “ATE
Jour.”” Oect. 1961. 27 pp. Electronic ex-
changes using logic circuitry depend to a
large extent for data processing operations
upon pulses of accurate and consistent shape
and of precise timing. Development of a
pulse generation system for a prototype elec-
tronic exchange is discussed, followed by de-
scriptions of the subsequent developments.
Author deals successively with detection of
pulses from the magnetic drum track by the
read amplifier, phase shifting, phase splitting,
squaring, preamplification, final amplification
and distribution. Strobe monitoring and strobe
width control is then discussed. (England)

of oscillations. Effects on the onset of oscil-

lation by varying the elements of a tuned

circuit consisting of a tunnel diode and a

parallel tuned circuit and the conditions un-

| der which harmonic oscillations oecur have
been investigated. (Germany)

| Current Steering Technique in Transistor
Switching Systems, C. S. den Brinker. “ATE
Jour.” QOct. 1961. 12 pp. In certain sys-
tems the current steering technique effects the
highest digit switching rates. Article dis-
cusses first the principles of current steer-
ing and then the gate and bistable circuits,

Patented.

IERC Horizontal Hardmount Series for all Miniature and Subminiature et Lo U R D AL
R R . basic circuit ‘‘brick’ is dealt with, the two-
tubes give you Maximum Control and Isolation of tube-generated heat! | transistor circuit being the worst in terms
| of speed. (England)
Separate hot tubes from associated components — ‘ Experimental Investigation of Switching Op-
thermally link tubes to a heat sink or cold plate with crl:’ion of I;T'?-Ter:lvirt\:l P;fn";i P-n;’-n tSmi-
: ‘ . | econductor Devices i egative Resistance,
IERQ horizontal mounting tube shields for the most | M. A. Berg and S. A. Garainoff. “Radiotek"
efficient removal of tube-generated heat! 17, No. 1, 1962. 8 pp. Switching operation
Compatability with a wide variety of design and of two-terminal type p-n-p-n semi-conductor
R 0 " o devices with negative resistance have been ex-
mpt{ntmg techmques_plus complete avanlablhgy for all perimentally investigated. It is shown that
miniature and subminiature tube sizes provides you switching time depends on the switching op-
with new, versatile and effective answers for improved | :;“‘{?:I-O . eﬁ_,"“:‘: ";“:::S,,z’;:n‘}_‘”z:‘:'e“g D‘;‘r’“‘
- . . . . e state 8 . £: 1
therma_l desugn. Effiucnent tube cooling anq vibration tion of the delay depends on the switching
protection gained with the Hardmount Series extends operation and can be varied within wide
tube life and reliability — cuts costs! limits.  (U.S.S.R.)

| Applications of Transiators as Power Recti-
fiers, H. Marmurek. °"El. et Auto.” Feb.
@ D v D s D @ N 1962. 4 pp. The collector junction of a

power transistor can be used as a rectifying
diode. Paper studies classical rectifier cir-
cuits: half-wave, full-wave, and bridge, as
well as variants for high voltages or currenta.
(France)

IERC

Microminiaturization, J. C. Asscher. “El et
HORIZONTAL SERIES— part of the complete 'line of more than Auto.” Feb. 1962. 3 pp. Paper reviews the
1,400 sizes and types of IERC Heat-dissipating Electron Tube various methods having successfully met the

X : e < 4 challenge of industry. It describes multiple
Shields in Military, Industrial and Commercial Use.‘ structure transistors and their logic applica-
] et = eyl

tions. (France)

Transistor Base Resistance Determination and
Behavior, L. van Biljon. “El Tech.” March
1962. 8 pp. Measurement of transistor base
resistance, both for the normal and for the

INTERNATIONAL ELECTRONIC RESEARCH CORPORATION
135 West Magnolia Boulevard, Burbank, California « Victoria 9-2481

Foreign Manufacturers: Europelec, Paris, France. Garrard Mfg. & Eng. Co., Ltd., Swindon, England inverse transistor is investigated. (England)
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Products

DC MOTOR

Produces 1 oz.-in. torque at 8,000 RPM
intermittent duty.

This relatively low cost permanent
magnet de motor has a flat shape and
is 3% in. thick. Windings from 6 to
90vde are available, and no-load
speeds are in the 12,000 to 15,000RPM
range. Unit is designed to meet the
environmental conditions specified in
DO0-60-A, for commercial aviation
equipment. Unit measures 1% x 1% x
0.75 in. overall and weighs 3 oz. Gear
reducers available on special order.
Metal housing has integral mounting
flange with 2 holes. Globe Industries,
Inc., 1784 Stanley Ave., Dayton 4,
Ohio.

Circle 326 on Inquiry Card

TANTALUM CAPACITORS

Offer 124 values, covering from 1.7
to s60uf; 6 to 125v.

The ‘“high-capacitance” series of
values of hat-shape, tantalum slug,
wet-electrolytic capacitors use a spe-
cially constructed slug anode. This
makes possible units with over twice
the max. capacitance of others with
the same case size and voltage rating.
The new high-capacitance listings in-
clude 85°C and 125°C ratings, and fol-
low the recommended values of Mil-
C-3965B for wet slug units in case
sizes T1, T2, and T3. These same
values are provided in commercial
types also. Ohmite Mfg. Co., 3638
Howard St., Skokie, Ill.

Circle 327 on Inquiry Card
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MICRO-MINIATURE
RELAY STYLE GA

For Printed Circuits

Less S pace

Lower Mountinq Height

Terminals & Mounting
[ = e ———— = L
Conform to 0.2" Grid Spacing
_’

For reliable switching of low-level as well as
power loads. Style 6A will operate at coil power

levels below most larger current-sensitive relays in

its general class, yet easily switches load currents
of 2 amps resistive and higher at 26.5 VDC or
115 VAC. Contact arrangement to DPDT.
Unique construction permits flexible wiring
and a variety of schematics. Withstands 50 G

shock and 20 G vibration to 2000 cvcles.

Meets applicable portions of specifications

MIL-R-5757D and MIL-R-25018 (USAF)
Class B, Type II, Grade 3.

Call Or Write For Additional Information

PRICE ELECTRIC

CORPORATION

323 E. Church Street « Frederick, Maryland
MOnument 3-5141 « TWX: Fred 565-U

Circle 104 on Inquiry Card
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optical
systems
and
components

GEC
vidicon
camera
{ubes

GEC

scan
conversion
systems

FOR VISIBLE, GEC offers the Transistorized with

highest sensitivity printed circuit
ULTRAVIOLET image pick-up modular -
AND tubes having the components, .

. Scan Conversion

INFRARED wf'd:St coverage Units incorporate the

of the spectrum. most advanced
RADIATION ) technological

Available are a d

. i evelopments

ASTRON X OPTICS variety of Ubicons, available for
Division can supply Ebicons, Vidicons, controlled

custom designed
optical systems and
components to meet
the most rigid

and Special Purpose
imaging tubes.

A wide choice of

conversion from
one scanning mode
to any other.

specifications other tube ;:‘c;n\/ﬁsict)n zf ZPI °
: standards
] a rs o
== paramete conversion, storage

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

Systems and

including slow scan
characteristics,
magnetic focus and
deflection,
electrostatic focus
and deflection,
electrostatic focus
and magnetic

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

components deflection and TV or vice versa
assembly is return beam are available.
performed in strict multiplication is y )
clean-room Information on

environment.

available from GEC.

GEC Monoscope
Video Signal

Generators,
for new brochure, :;Z:Z::Zﬁ 4 slow
write
Astron ){ Optics scan TV cameras
Division, <><><> for use with GEC
Scan Converters

is available on
request.

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

M GENERAL ELECTRODYNAMICS CORPORATION
® 4430 FOREST LANE ¢ GARLAND, TEXAS e« BROADWAY 6-1161
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SYSTEMS—WISE . . .

RADIO CONTROLLED SIGNS
IMPROVE TURNPIKE SAFETY

T !

A radio sign control
system, encompassing
the 131 mile long
New Jersey Turnpike,
is alerting motorists
to vital road condi-
tions. From a main
console in New
Brunswick, N. ]., the
Turnpike Dispatcher
controls 64 roadside
signs which warn of
5 road conditions —
Drive Slowly Ahead,
Ice, Fog, Smow and
Accident. The signs
can be activated
within 5 seconds af-
ter receipt of a dan-
gerous road condition
warning from state
troopers. The system
was built and install-
ed by Motorola, Inc.,
Fairview, N. |.

P An airborne flight recorder, eapable of heing ejected
from the aircraft, for recavery either on land or sea, has
heen announeed by Lockheed Aircraft Service Co., Div of
Lockheed Aircraft Corp., Ontario International Airport,
Ontario, Calif. The recorder tapes cockpit voice communi-
cations and up to 90 parameters of flight operation data.
It is equiped with flotation gear, marker dye, and a radio
beacon.

p The Air Weather Service af the USAF has ordered an
ITT 7300 Automatic Data Exchange System for use with
the service's new global weather alarm system. Able to
handle over 3 million bits of data per second, the ADX
Swvstem will be part of “Met-Watch,” the USAF's early
warning, world-wide weather system. The ITT 7300 ADX
System was designed and built by the Information Sys-
tems Div. o International Telephone and Telegraph Corp.,
New York, N. Y.

p The Dept. of Defense has told the FCC that one of the
basic defense requirements for CONELRAD no longer
exists. The DOD reevaluated the requirement and found
it no longer essential to minimize the use of radiation on
non-Government transmitters as navigational aids to an
enemy.

P A contract. for a neariy 1,000 mile long transistorized
microwave relay radio system, has been awarded to
Motorola, Inc., Chicago, Ill., by the Atlantic Pipe Line
Co., Philadelphiua, Pa, The system will be used for com-
munications and remote cortrol of pumping operations,
and will operate from 48v batteries.

» TIROS V uses the earth’s magnetic field to orient itself
for a better view of weather it observes. Magnetic fields
set up in the satellite’s attitude control coil interact with
the earth’s magnetic field. The amount and direction of
the current in the attitude coil is programmed from the
ground. Axis position of TIROS V can he changed as much
as 25° in one day with this method of orientation. Radio
Corp. of America’s Astro - Electronies Div., Princeton,
N. J. designed and built TIROS V.

p The National Association of Manufacturers’ Committee
on Manmufacturers Radio Use (CMRU) had filed a petition
with the FCC asking for 30 frequencies to be set aside
in the 72 to 76MC band for use by low, or “flea” power
short range personal radios. This move was prompted by
NAM’s safety drive, to spread the use of radio in saving
industrial workers from accidents. The frequencies would
be divided—!15 on the upper side and 15 on the lower side
of this astronomy band.

p First Nimbus, an advanced weather observation satel-
lite, command system ground station has been delivered
to Goddard Space Flight Center by California Computer
Products, Inc., Downey, Calif. Designed for mobile or fixed
deployment, the station has manual and automatic com-
mand capabilities and self-checking equipment.

BEAUTY AND THE . . . COMPUTER

While hubby the engineer uses computers to aid in design, his
spouse is now using computers to tell her what shade lipstick
to wear. Yardley of London has introduced a beauty analysis
computer progiam called ‘‘Beauty Brain.” A Univac Solid-State
computer, in the Univac Service Center in New York City, using
the program, digests 51 personal facts, taken from a questionnaire,
(such as skin tone and complexion type, environment, social back-
ground, health and grooming habits, and personality) and recommends
specific beauty treatments and cosmetics. Successful trial runs have
been held in Birmingham, Ala., New Orleans, La, and Grand Rapids,
Mich. Plans call for expansion to 10 more cities this year:
nation-wide service in '63.
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CLOSE-UP OF OUR “SWITCHBOARD IN SPACE"”

Experimental active repeater communications satellite, designed and built by
the Bell Telephone Laboratories of American Telephone and Telegraph Co. Meas-
ures 3415 in. in diameter and weighs 170 Ibs. Its broadband communications
channel is capable of 600 1-way voice channels or 1 TV channel, or the equiva-
lent in data, teletype, or facsimile. There are 2 broadband antennae around
the center; the upper for receiving on 6390MC, the lower for transmitting on
4170MC. The helical antenna on top is for receiving and transmitting of
telemetry and command signals between the frequencies of 120 to 136MC.

POINTING ACCURACY IS 0.02°

Measuring 177 ft. long and 94 ft. high, this 380 ton horn antenna has an open-
ing area of 3,600 sq. ft. Reason for the odd structure of the horn opening is to
screen the sensitive maser amplifier from the radiation emitted by trees, the
earth, and even the people themselves. The opening scoops up between a
billionth and 1/10 of a billionth of a watt of the 214 watts Telstar transmits. At
the apex of the horn (far left) is the “cab’”, which houses the maser (it has a
man-made ruby crystal cooled by liquid helium to a —456°F) amplifier and the
FM feedback circuitry. The feedback circuit acts as a very rapid, automatic,
tuning device, tuning” a narrow-band receiver to the exact frequency being trans-
mitted; although the signal varies over a band 25MC wide. Also included in the
“cab” is the “TH" transmitter and a water-cooled 4 ft., 3 in. long TWT. Power
output on the 25MC bandwidth is about 2kw. The housing in the middle (at
bottom) contains the antenna-control and power-amplification equipment and a
NASA transmitter for Project Relay, scheduled later this year. The McKiernan-
Terry Corp., in cooperation with Bell Telephone Laboratories, designed and built
the horn antenna.

TELSTAR

DELTA LAUNCH VEHICLE ON THE PAD ices. Built by Douglas Aircraft Co.,

Under a cooperative agreement, NASA this vehicle has been used to orbit
launched the satellite. AT&T reim- such satellites as Echo 1, Explorer X,
bursed the space agency some $3 mil- the Orbiting Solar Observatory, Ariel

lion for the Delta and launch serv- (US-Brit.) and TIROS V.

CONTROL ROOM—ANDOVER, MAINE

Consoles in the foreground are used for satellite tracking operations. Monitors on
the right and those attached to the ceiling are for evaluating signal levels during
transmit and receive tests. Man to the extreme left is at the precision tracking
console. Other facilities involved in these first trans-oceanic, wide-band com-
munications by satellite include: Britain’s station at Goonhiily; NASA’s Goddard
Space Flight Center, Greenbelt, Md., and the Worldwide Tracking Network; and
France’s station at Pleumeur Bodou, Brittany Peninsula. The latter is identical
to the station at Andover.
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SPACE HILL, U. S. A.

The control building in the foreground
houses the control, computing and the
tracking equipment that operaies the
horn artenna. Dome covering the An-
dover antenna measures 210 ft. in
diameter, 161 ft. high, and weighs
some 20 tons. The quad-helix antenna
at left receives the satellite’'s 136MC
beacon and telemetry information, and
also transmits commands on 120MC.
The smaller dome at right houses the
precisicn tracking antenna, which tracks
Telstar on the 4080MC precision track-
ing signal. The horn antenna was cali-
brated by focussing it on radic energy
emitte¢ by non-visible stars and com-
paring dial readings of the horn’s posi-
tion with the known position of the
stars. The precision tracker was cali-
brated by aiming it on the center of
the sun, which emits large amount of
radio energy.

ELECTRONIC INDUSTRIES * Augqust 1962

FIRST TERMINAL TO SPACE

Famous for its part in the Echo |
experiments, this staticn on Crawford
Hill in Hoimdel, N. J., has been modi-
fied, by adding a second maser ampli-
fier, to receive the broadband signals
from Te'star. Optical tracking equip-
ment was also installed, to detect
flashes of sunlight reflected by the 3
mirrors which Telstar carries. Pinpoint-
ing the flashes gives one measure of
the angle of the satellite’s axis in
space. This station does not transmit,
because the test freauencies are in
the ‘‘common carrier band’ allotted
to microwave relay in New Jersey.

(Continued on next page)

181




TELSTAR (Concluded) OMMAND

A
WAV

SOLID-STATE SATELLITE

Solar celis, 3,600 of them, are mounted
on 60 of Telstar's facets. Mirrors are
on another 3 facets. The equatorial
antennae transmit and receive with
nearly equal efficiency in all direc-
tions, except in the direction of the AD
satellite’'s “‘poles’’. Telstar contains 1 BA
electron tube, a TWT, and 1,064 tran-

sistors and 1,464 diodes. Power is

supplied by 19 rechargeable nickel-cad-

mium cells. The electronic equipment

is sealed in a 20 in. aluminum canister,

suspended inside the satellite frame-

work by nylon cord lacings, to absorb A
shock and high frequency vibration. ;

HILE the trans-oceanic television transmissions

are the most spectacular of the tests Telstar per-
forms, the most important goal of our first “space
switchboard” should not be over-looked. The addition
of a large number of channels for overseas communi-
cations. It is estimated, that by 1965 communication
needs will demand some 1,200 circuits, as compared
with the 600 now available. By 1970 needs dictate
3,000 be in existence. In 1980, predictions call for
10,000 telephone circuits alone! We have not even men-
tioned circuits for computer data, industrial pictorial
data, teletype, facsimile and of course international
TV.

SATELLITE-GROUND STATION COMMUNICATIONS

Telstar receives a 6390MC signal, mixes it with the output
of a quartz crystal-controlled beat oscillator giving an |-F
of 90MC. The I-F is amplified about 1 million times by
14 germanium (diffused base) transistors. I-F is then mixed
with another crystal-controlled oscillator frequency giving
4170MC, which is amplified by the 1 ft. long, pencil-thin
glass TWT about 10,000 times, and then re-transmitted.
The TWT also amplifies the 4080MC precision tracking
beacon, which is sent out at about 0.02 watts. Coarse
beacon is 136MC.

CONTROL
—_BUILDING

— ~

COMMAND.__ PRECISION

AND
TELEMETRY ‘1’?«‘%‘%’335
ANTENNA
L — =
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The other goal of major importance is the develop-
ment of useful, long-lived communication satellites.
Telstar is our realistic laboratory. A large part of it
is devoted to the measurement of some 115 environ-
mental conditions and circuit and device performances;
and getting this data back to the scientists.

Included in Telstar is a radiation experiment to
probe the inner part of the Van Allen belt. Particles in
the belt can be damaging to communication devices to
an extent which varies markedly with the particle en-
ergy. The experiment has two purposes: to measure
radiation in space; and find out the actual radiation
damage to semiconductor devices.

Four special silicon diodes, made by Bell Labora-
tories, are being used for the measurements. The elec-
trical response of these diodes is in direct proportion
to the amount of energy a particle loses in striking or
passing through them. Located on the skin of the
satellite, 3 count and measure proton energy; the
other counts and measures electron energy. Shielded
by different amounts, they measure from %, to 1, 2 to
25, above 25, and above 40 Mev.

The second purpose—actual damage—uses 3 solar
cells and 6 silicon transistors. The 3 solar cells are
monitored for decrease in short-circuit current output
over a period of time; each is shielded a different
amount. The 6 “wide base’ transistors are very sensi-
tive to radiation damage. Their outputs will be moni-
tored over a period of time with that of a seventh
similar transistor, which has been pre-radiatea.

Six pre-radiated solar cells are attached to the satel-
lite skin. They are used as light detectors. By com-
paring the amount of light on each at any instant, the
side of the satellite nearest the sun can be determined.
These amounts are telemetered back, computer ana-
lyzed, and determine the angle between the satellite’s
spin axis and the sun.

Together with the telemetered data on actual op-
erating circuits and devices, a comprehensive amount
of vitally needed information will be gathered, and
distributed to the scientific world. For progress—for
increased communication between the peoples of earth
—these goals are of paramount importance.
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FORCE ENCODING AND
NUMBERING UNITS " fsganninG svstems

Look to Force for the design and manufacture of numbering
and encoding equipment in the very latest optical or magnetic
printing systems. Rely on Force, a leader in the engraving and
marking machine field for over 85 years for precision units.

Electronic scanning systems are changing the production
techniques of industry and require the finest engraved as-
semblies available. That is why industry calls upon the ex-
perience and capacity of Wm. A. Force & Co. in the early stages
of research and development. Here are some of the recent en-
coding units developed by Force for either optical and/or mag-
netic scanning systems:

P &
e

Hardened Steel type for printing
encoded information on cards for
electronic scanning. Careful design
permits close tolerances for print-
ing, cutting and perforating. M

5

~

«

Write for more information on the

= -

P

3 b o
4

Force numbering and encoding solution applicable to your problem.

Circle 106 on Inquiry Card
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Y opirathod pegppcrtics

COMBINED ONLY IN HIGH ALUMINA
C 4
@"f/f//ﬂ////?’ /C(;W/////;)

ELECTRICAL — Non-metallic.
Non-conductor. Non-magnetic.
Extremely high dielectric
strength at high frequencies
and temperatures.

THERMAL—Beats conditions
that often hurt most other ma-
terials. Softening temperature:
3,100°F,

Diamonite has unmatched values for your components. New
bulletin, Technical Ceramics, gives details on properties,
shapes, sizes, services, stock list. Request L-7189A.

MECHANICAL—Strength: ten- |
sile to 28,500 psi; compression
to 400,000 psi. Hardness: 9+ [
Mohs scale. Impact resistance:
.23/.25 1zod. High resistance
to wear.

CHEMICAL — Chemically in-
ert, Non-corrosive. Gas-tight,
Water absorption: zero. a-.ssza

pioneers in
the development of high
alumina ceramics

Shreve, Ohio
Division ot U.S. Ceramic Tile Co

Circle 107 om Inquiry Card
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EMBOSSING TYPE, 1
ENGRAVED WHEELS |
AND COMPONENTS

Used to imprint accounting
records and similar docu-
ments for scanning.

FLAT BASE MALE
DOVETAIL STRAIGHT
ROTARY HEADS

A versatile numbering head
that mounts on a remove-
able adapter biock and can
be used on rotary presses of
any circumference. It ac-
cepts from 2 to 9 or more
wheels containing E138
Bank Automation Figures or
other special shapes or de-
signs. Straight or Convex
Meads available on order.

NUMBERING HEADS

Numbering heads for platen
and flatbed cylinder presses.
Avaliable with a speciat
Bank Automation Figure,,,
Forward or Backward.

& CO.,Inc

216 Nichols Ave
Brookiyn 8, N. Y

Bmu SELF-BONI

TIMING swncu
"o YBLT AL &0 CYouls
oy

ELECTRICAL
CONTROLS

wa
UNCOLN [NGINTTRNG CO 11w

117R

POLY-PLATES — Made of Miracle Mylar* with permanent,
Sub-Surface Metalized printing. Self-bonding.
QUIK-PLATES — Colorful Anodized Aluminum Nameplates
with permanently etched printing.

BRADY-CALS — Pressure-Sensitive, superthin Vinyl
Mylar*. Top-Surface Printed. Low Cost.
LITHO-PLATES — Surface-Printed Bright Aluminum Name-
plates. Self-Bonding.

Write for free testing samples ard literature.

or

.DUPONT S REG. T.M.

W. H. Bmmm CO., 750 W. Glendale Ave., Milwavkee 9, Wis.

EST. 1914

Manufacturers of Quality Pressure-Sensitive Industrial Tape Products, Self-Bonding
Nameplates, Automatic Machines for Dispensing Labels, Nameplates, Masks and Tape.

Circle 108 on Inquiry Card
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Performance Proven

to MIL-S-3786A/4 (SRO4E36B3HP)
g and MS-16109B

|
]
P e
ot o ‘ o]

/‘\_/-\y

& GRAYHILL
e 24800 Series
= * Rotary Switch
Meets Requirements

per MIL-S-3786A, SR04 and

MS-16109B
(Substantiating Data On File)

Explosion Proof . Enclosed Construction
High Insulation Resistance

10-2000 CPS.
High Shock—Approx. 2000 G's.

Moisture Resistance—With 100 VDC polarizing
voltage applied.

Vibration—

Marking—  In accordance with specification.

Break 1 amp, 115 VAC resistive or carry
5 amps, 1 to 10 decks, 2-10 positions
per deck, shorting or non-shorting con-
tacts.

Delivery—  3-6 weeks depending on quantity.

“Immediate Delivery of Samples for Prototypes’’

Special materials available for
dry circvit, and elevated tem-
perature and humidity environ-
ments. SPECIFIC,
R ATy
Ry «

s &
(3 \
Merosym xS

&

N, Gineer*’
Area Code 312, Phone 354-1040
5§43 Hillgrove Avenue
La Grange, Illinois

.

IN MINIATURIZATION""

"PIONEERS

184 Circle 109 on Inquiry Card
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| for Broadcasters

A Gates "Yard" Console Modification

STANLEY R. SWANSON, Program Manager
WCMF, Rochester 4, N. Y.

The Program-Audition switches on the Gates
“Yard” console momentarily short the Audition line
to ground when the switches are operated between
the “Audition” and “Off” (center) positions. Since
we use the Audition line for tape recording, this
results in a short dead spot on the tape if, for in-
stance, a mike is switched to Audition while a disc
recording is being taped.

This effect can be eliminated by a small change in
the wiring of switches S7 thru S14 on the console.
First locate the 560 ohm resistor between the C ter-
minal on the mixer and pin 3 on the top side (Audi-
tion circuit) of the switch. Remove the jumper be-
tween pins 3 and 4 and add a new 560 ohm resistor
from pin 4 to the C terminal on the mixer. Repeat
this procedure for each switch.

This change may apply to other Gates consoles as
well as to the “Yard.”

Adjustable Frequency Relay

SIEGFRIED S. MEYERS, Ph.D
Brooklyn Technical H. S., N. Y.
The need for a resonant reed relay of adjustable
frequency is met by employing the iron-vane repulsion
principle, together with an adjustable slider attached
to a moveable soft-iron reed. The pair of soft-iron
elements provides core-permeability for ac operation.

FIXED
SUFT-IROVE % REPULSIOK
K D

Adjustable slider is
shifted in a slotted
hole to vary fre-
quency of relay.

By adjusting the slider away from the vibrating end
of the moveable soft-iron reed, response to higher
frequencies is obtained; by moving the slider toward
the vibrating end, the relay responds to lower fre-
quencies. Operation depends upon the principle that a
pair of similar magnetic poles is briefly established
at each end of the pair of soft-iron elements, when
current flows through the coil. This results in repulsion
of the free end of the soft-iron reed. When the ac
cycle reverses through the coil, the magnetic polarity
at both ends of the coil is reversed. Hence, by induc-
tion, the ends of the adjacent iron vanes acquire
similar poles at their respective ends. This results in
a vibratory motion of the reed, with maximum ampli-
tude occuring when the coil’s driving frequency ap-
proaches the natural period of mechanical vibration
of the moveable soft-iron reed.
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WASHINGTON

GOVT. R & D POLICY CHANGES—The adminis-
tration has formulated a series of policy goals aimed
at cutting waste from the huge federal R & D pro-
gram. They were outlined recently by Budget Direc-
tor David E. Bell to the House Military Operations
Subcommittee. The objectives, developed from a
Bureau of the Budget study requested by the Presi-
dent, are intended to straighten out both government
direct R & D operations and government contracting
procedures. Direct operations will be buoyed by
assigning more challenging jobs to federal R & D
agencies and by increasing benefits available to their
scientific and engineering personnel. Contracting
procedures will be streamlined by increasing the use
of incentive and fixed-price contracts, improving con-
tract specification methods, and increasing federal
control over salaries and benefits paid by non-com-
petitive contractors. Other measures include better-
ing information-exchange techniques and standard-
izing procurement policies among government
agencies.

IMPORTANCE OF GOVT. R & D SPENDING—Bell
pointed out to the committee that the federal govern-
ment spends about 659% of all dollars spent for
R & D in this country ($12.4 billion estimated for
fiscal 1963). He said the total will be even higher in
the future “because R & D is fundamental to
national defense, space exploration, public health
and other public purposes.” The Director said the
study’s fundamental conclusion was that the present
degree of cooperation between business and govern-
ment should be retained. (About 80% of all federal
R & D funds are now spent through private institu-
tions and enterprises.) He said the main question
then is how to use the nation’s R & D resources and
facilities, both public and private, to best advantage.

LUNAR COMMUNICATIONS—The NBS has been
studying the problem of point-to-point communica-
tions on the moon in experiments at its Central Radio
Propagation Lab at Boulder, Colo. The study is
directed by L. E. Vogler. Data obtained so far have
been used to determine power required for various
transmission distances and band widths. The study
has predicted that a 16 w. input to a ground-level
wave antenna could maintain reliable low-grade
radio-telephone communications over a 100 km lunar
distance.

NSF RESEARCH GRANTS—The National Science
Foundation has awarded 42 grants totaling $587,455
to aid institutions in developing science, engineering
and mathematics teaching equipment. Colleges, uni-
versities, and research institutes in 22 states and the
District of Columbia received the grants. The scien-
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News Letter

tists and engineers who will work on the projects are
specified. Grantees will provide information on
equipment they devise, through reports, articles in
professional journals and presentations at profes-
sional meetings. They are to allow commercial sup-
pliers to negotiate for possible production and mar-
keting. The awards bring the number of grants to
150 made since the Science Teaching Development
Program was begun in 1959.

SPACE PROGRAM IMPACT—Light was shed on the
total impact of America’s space program on the
economy by Chairman George P. Miller of the House
Committee on Science and Astronautics. Miller said
the Department of Defense and NASA programs
have produced a burgeoning industry now number-
ing 5,000 firms and organizations. He said the
national space program has produced an impressive
number of products for other uses. He cited the
high-speed, lightweight computer, electronic guidance
and control systems for civil and military aviation,
and the laser or maser with wide communications
possibilities.

BIOCHEMICAL. DEMONSTRATION — The recent
Armed Forces Communications & Electronics Asso-
ciation convention was uniquely opened by a micro-
activated electronic generator having a biochemical
fuel cell. It was developed by the General Scientific
Corp. The power plant provided the energy for oper-
ating the PA system—both transmitters and receiv-
ers. The cell has far-reaching potential applications,
including communications in underdeveloped coun-
tries, mineral and isotope recovery and solar energy
conversion.

CATV PICTURE—Community TV antenna operators
plan to furnish the Justice Department with evi-
dence for possible antitrust action of telephone com-
panies’ restricting cable pole line rights. At the
recent national CATV convention in Washington,
House Interstate Commerce Committee member
Harris (D., Ark.) said CATV systems should have
common carrier and microwave facilities without
restrictions. Interest in CATV wag shown by the
attendance of Vice President Lyndon Johnson, sev-
eral key Senators and President Kennedy’s radio-TV
advisor, J. Leonard Reinsch. Leaders in the CATV
field estimate that there will be 1,680 CATV systems
serving 1,520,408 subscribers, or 5,321,918 people, in
five years—and nearly double that in ten.

National Press Building
Washington 4

ROLAND C. DAVIES
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MODEL VPS-1

GERTSCH
VARIABLE PHASE
STANDARD

--permits shifting of phase between
2 selt-generated voltages to any desired
angle, with accuracy better than =.05°

Precise generation of voltage vectors. The Gertsch VPS-1
generates 2 signals differing in phase by any angle from 0° to
360°, as determined by front-panel controls. The reference signal
has a fixed amplitude of 50V rms. The vector output, which may
be displaced in phase, has a maximum amplitude of 50V rms, and
can be attenuated in steps of 30 mv within a range of 0-50V rms.

Operation at any 3 frequencies within a range of 150-3000
cps is provided by a front panel selector switch. Fine adjust con-
trol permits varying the frequencies =5% max.

Completely self-contained-unit requires no accessories for op-
eration. Case or rack mounted. Send for literature VPS-1.

=/lerisch =

GERTSCH PRODUCTS, Inc.,

3211 South La Cienega Boulevard, Los Angeles 16, California / UPton 0-2761 — VErmont 9-2201

Products

SERVO AMPLIFIER

Transistorized, 10w, plug-in unit is
for marine or industrial uses.

It is designed to drive a frame 18

| ten watt servo motor like the Navy’s

Mark 16 Mod 3. It features adjust-
able gain and its own source of anti-
stickoff voltage for use with dual
speed synchros. It also supplies a re-
duced reference voltage for the fixed
field of the servo motor. For opera-
tion in single or double speed synchro
systems, it works directly from 115v,
400 cps. Standard model operates at
temps. up to 85°C. Optional models
may be hermetically sealed or oper-
ated in temps. to 125°C. Henschel
Corp., Amesbury, Mass.
Circle 328 on Inquiry Card

PHOTOELECTRIC CONTROL

Can exceed 1500 counts/minute; han-
dle up to 5a.

This line of transistorized photo-

| electric control units eombines high

1

reliability, low cost, and is designed
for use in applications involving
counting and sorting functions, as
well as control equipment. The units
can be used in light-to-dark or dark-
to-light operations. Models 155 and
205 each contain a power control re-
lay, amplifier and power supply in one
aluminum housing 8 x 5 x 7 inches
and they weigh 1% and 2! pounds,
respectively, Melpar, Inc., 3000 Ar-
lington Blvd., Falls Church, Va.
Circle 329 on Inquiry Card
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-

PORTABLE OSCILLOSCOPE

Features 5mv/cm gengitivity with a
bandwidth of 25MC; weighs 35 lbs.

PortaScope, Type 765, is encased
in an unbreakable fiberglas case. This
solid-state instrument’s main frame
includes the power supply, calibrator,
and daylight view bright display CRT.

Three plug-in units are available—a | |Jgpq with production eyeleting equipment in volume appli-

time base unit; a single channel, wide-

band unit; and a dual trace unit. The | cations, the Alden Stak-In Jack mounts in 3 seconds. Never
PortaScope may be used for computer . . .
comes loose. The bigger the volume, the bigger the saving

maintenance, flight and pre-flight

|

testing, or anywhere a highly accu- l in tlme and |ab0l'
l a
\
|
1
|

rate, high freq. oscilloscope is needed. g . .
Example: one major manufacturer of mobile radios saved 3.8¢ at

The PortaScope is tested to military
. Allen B. DuMont Laboratories, . .
750 Bloomfield Ave., Clifton, N. J. each test point. Total saving: $10,000.

750 Bloomfield Ave., Clifton, N. J.
Circle 330 on Inquiry Card

DC AMPLIFIER

This chopper stabilized operational l
unit has 2-deck comstruction.

= just stake-in — no
nuts, washers or

« nylon insulation
rated for 3.5 KVDC

sleeves ) « standard .080" size
« exclusive Alden « wide temperature
molded eyelet range

. 360? beryliium cop- o in 7 colors — low
per clip / cost in volume lots

This de amplifier on a printed cir- v | i
cuit card is for analog computer sys- —ué- i j o

tems, original equipment and control [ 1(—? Ry
systems. The Model 1700 Nuvamp’s =2,

base deck is a self-contained low drift, A < ﬁ gg
high gain unstabilized dc amplifier =N

giving 5ma at *100vde and 1ma at
*+150vde. Nominal open-loop gain is
30,000 with bandwidth in excess of
300kC. The upper deck is an inde-
pendent, self-contained stabilizing For facts and free samples, write:
amplifier with a mechanical chopper

and 2 nuvistors. The combination
offers open loop dc gain over 30 mil-
lion and a noise level of 200xv RMS.

Embree Electronics Corp., 993 Farm- PRODUCTS COMPANY

ingt Ave., W. Hartf 5 5

it .ve ar o.rd Ot 8123 No. Main St., Brockton, Massachusetts
Circle 331 on Inquiry Card
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WHICH DEFLECTION YOKE
FOR YOUR DISPLAY O 7 |Products

SILICON DIODES

| Designed to replace high voltaye rey-
nlator tubes.

% |||'¢||ﬂ~ x alJlninL]E

These single junction devices have
sharp breakdown and low noise char-

\Ef | acteristics. Primarily used as de-
{ coupling elements or other high volt-
| age, low current regulation applica-

tions in high voltage power supplies.

Syntronic’s team of experts knows more about yoke design, engineering and Units are operable from 65° to
quality control than anyone else. A solid 10-year record of leadership— | 150°C. The 400 to 1500v devices come
acknowledged throughout the industry. Benefit from it. in 2 sizes: microsize 0.06 dia. x 1 in.

length (body) with 0.018 x 0.003 in.
gold plated ribbon leads; or submini-
b ature size, 0.1 dia. x 0.3 in. length
[NSTRUMENTS, INC. body with 0.020 in. dia. round leads.
100 Industrial Road, Addison, Nlinois ‘ Micro/Semiconductor Corp., 11250
Phone: Kingswood 3-6444 Playa Court, Culver City, Calif.
Circle 332 on Inquiry Card

Circle 113 on Inquiry Card - l SIGNAL ANALYZER

| Model 41 Signal Analyzer is designed
SHBC K I ' DR P R
SHAKE I ...EVEN
I DRILL IT=

NETIC & CO-NETIC MAGNETIC SHIELDINGS PERMANENTLY
PROTECT YOUR COMPONENTS ... never require rejuvenation ..
have negligible residual magnetism . . . make your sensitive components
impervious to outside magnetic disturbances.

Because of their proven reliability, both are widely used in satellites and missiles as well
as on the ground to protect recording tapes, components or systems. The proprietary char-
acteristics of these alloys enable you to design compactly and to improve overall performance.

The Magnetic Shield Division has the industry's widest choice of magnetic shields for components and
structures, ranging from micromodules to maobile shielded rooms. Tell us your shielding requirement and

Fot is bols. solve 1t Features solid-state, plug-in modu-

lar ecircuits and simplicity of opera-

| tion for detection of nuisance sound
| levels. It has 5 panel selected inputs.
scalable to all types of transducers;
a peak hold for impact signal response
and retention of max. vibration am-
plitude data; and a tunable broad
‘ range wave filter (2.8cps to 10kKC).

MAGNETIC SHIELD DIVIS|0N Line powered or portable battery op-
| erated, including stroboscope. Accu-
Perfection Mica Company/EVerglade 4-2122 ‘ racy is 2% of calibrated ranges;

0.5% of deviation values in ‘‘devia-
1322 N. ELSTON AVENUE, CHICAGO 22, ILLINOIS Q tion” mode. RayData Corp., 1078 E.

ORIGINATORS OF PERMANENTLY EFFECTIVE NETIC CO-NE

Granville Rd., Columbus 24, Ohio.
Circle 333 on Inquiry Card
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EPOXY SEALED CAPACITORS

Type AQ is designed for military and
commercial applications.

1 |
‘lz.!,‘ Tif

3 ! 5!

5 s -

T | (Gaeee)
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Features include: sparking and par-
ticle migration have been virtually
eliminated; protective housing of
epoxy permits applications of multi-
ple finish coating; housing is rela-
tively flexible, heat-resistant, and ad-
heres to the transfer bond at the point
of lead entry. Available in tubular
style and flat oval shape with either
radial or axial tinned copper wire
leads, in a variety of ratings: 200 to
600v; 0.01 to 10.0uf. Plastic Capaci-
tors, Inc.,, 2620 N. Clybourn Ave,
Chicago, Il

Circle 334 on Inquiry Card

SSB FILTER

Designed for either military or com-
mercial applications.

SINGLE SIDE
BAND FULTER
* TYPE 6NLor6NU

BULOVA MOOEL 17

This quartz crystal filter for single
side band communications has a car-
rier freq. of 1Mc¢. The pass band is
from —3250 to —250cps or 250 to
3250cps for lower or upper passbands,
respectively. The filters are desig-
nated as Models 279L or 279U. Max.
ripple is 1.5db. Min. loss in the other
band is 60db and at the carrier it is
30db. Insertion loss is 3db. Impedance
at input and output is 18K. Outside
dimensions of the can are 17/16 x
219/64 x 32/32 in. Bulova Watch
Co., Ine., Electronics Div., 40-10 61st
St., Woodside 77, N.Y.

Circle 335 on Inquiry Card
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SHOWN ACTUAL SIZE

KEARFOTT SIZE 5 COMPONENTS

For Servo System Miniaturization

| Synchros m. Servo Motors = Synchronous Motor
m Motor Generators m Gearheads, Brakes, Clutches

A complete family of Size 5 components for every servo system
function is now available from Kearfott. This series affords complete
latitude in miniaturization, with performance and reliability normatly
found in much larger units.

Stainless steel housings, shafts and bearings protect against environ-
ment—add to stability under shock and vibration. - Standard 26-v,
400-cps excitation. - Synchro and resolver accuracy =10 min. « Oper-
ating temperature range —55' to 125 C. Computer-designed for
optimum performance.

For complete data write Keariott Division, General Precision, Inc.,
Little Falls, New Jersey.

WELDED
MINIATURE
TRANSISTORIZED AMPLIFIER

This encapsulated 5-watt amplifier, approximates one cubic inch in
volume. Component elements are mounted in a high-density three-
dimensional mass, and leads are interconnected by resistance spot
welding. This process assures extremely high reliability.

High stiffness-to-weight ratio of the encapsulated amplifier makes
it particularly suitable in missile and high-speed-aircraft applica-
tions under extreme shock and vibration. ’

Mounting Base —55 C. to «=125"C

Weight 1.5 0z. max

Signal Frequency 400 cps =20 cps
CHARACTERISTICS o0 Adjdstobla

Gain Stabpility +3db (~55 C to 1125 C)
Typicat Loads Kearfolt Size 8,10,11 & 15
. Motors

For complete data write Kearfott Division, General Precision, Inc.,

@> CERNERAL
PRECISION

Circle 115 on Inquiry Card
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CLEAN ROOM

99

CILEAN
ISN’'T EASY!

It’s a job for a Linen Supply
RENTAL SERVICE!

Your Linen Supplier fur-
nishes the exact type of lint-
free appare! you require,
laundered to meet your most
critical needs. You eliminate
all problems of inventory,
maintenance, replacement!

Look in the Yellow Pages un-
der ''Linen Supply’’ or -write
for information.

Linen Supply

ASSOCIATION OF AMERICA
22 W, Monroe St., Chicago 3, lIl.
Circle 116 on Inquiry Card
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Products

DIGITAL READOUT

Compact readout provides bright 0
to 9 meon mumerals on 1 in. centers.

TNR Series transistor-driven read-
out, measures 1 x 1% in. x 3 in. Ex-
ternal drive circuits or relays are
eliminated by the self-contained
NIXIE® driver. Internal circuits con-
trolled by input signals of 4v to select
numeral. High voltage, 180vdc at 2
to 3ma to fire numeral elements, is
confined to unit and console. Only low
level control signals required from
logic circuits. TEC-LITE Div., Tran-
sistor Electronies Corp., 3357 Repub-
lic Ave., Minneapolis 26, Minn.

Circle 336 on Inquiry Card

CATHODE RAY TUBES

Have spiral acceleration; for use with
transistor deflection circuits.

These 2 high sensitivity CRT’s, are
designated SC-3377 and SC-3511, and
feature high deflection sensitivity and
a 3% inch square face for optimum
use of display space. Overall tube
length is only 133 in. Typical oper-
ating conditions are: A3 voltage—
3ke; A2 voltage—1kv; A1l voltage for
focus—0-300v; Eco is —30 to —50v;
Line width @ Ib3=10xa—0.45mm
max; and deflection factors—ID2 is
27 to 33v/in. and 3D4 is 23 to 29v/in.
Sylvania Electric Products Ine., 1100
Main St., Buffalo 9, N. Y.

Circle 337 on Inquiry Card
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OZONATOR

High ozone output for use in transis-
tor oxidation processes.

OREC 03C Series Ozonators pro-
duce ozone up to 36 grams/hr. and
may be used for both laboratory and
production process applications.
Ozone output is panel regulated and
units incorporate integral ozone mon-
itoring equipment. ‘Ozone concentra-
tions as high as 70mv/liter can be
delivered using oxygen as parent gas.
Power requirements: Model 03C6,
650w; Model 03C12, 1300w. Ozone
Research and Equipment Corp., 3840
N. 40th Ave., Phoenix, Ariz.

Circle 338 on Inquiry Card

LEVER SWITCHES

Avatilable with 2, 8, and 4-position in-
dexing, with spring return.

The PA-700 series is available as
single units or ganged assemblies
with end brackets for mounting.
Rated at 1.5a at 28vde, 230ma at 115-
vac, with a current carrying capacity
of 9a. Clips and rotor contacts are
silver plated brass and clips will ac-
commodate up to No. 18 wire. Silver
alloy clips are available. Insulation
is laminated phenolic with voltage
breakdown between critical parts of
1000v rRMs. Centralab. The Electronics
Div. of Globe-Union Inc., 900 E. Keefe
Ave., Milwaukee 1, Wisc.

Circle 339 on Inquiry Card
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Moving air is easy. .. controlling it takes an expert

This happy fella has blown smoke rings for millions of people who accept it as
part of the excitement of Times Square. The imaginative engineering that went
into his creation isn't given a second thought. That's the way it is with a skillful
design. It is efficient, practical and taken for granted. That's the way we find it
in our business of designing and building all types of air moving units. We con-
sider it high praise when we are told we have created a simple design. Write for
Brochure 102 to the Torrington Manufacturing Company, Tcrrington, Conn.
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Immediate Delivery!

NEW 200 TO 2200 VOLT PRD KLYSTRON POWER SUPPLY
FEATURES RUGGED MODULAR CONSTRUCTION

The versatile new PRD 815 Klystron Power Supply has four separate supplies for beam, reflector, grid, and heater.
Further, it features unusually rugged construction, in which each supply is a separate plug-in module, easily acces-
sible. A floating modulator system allows switching from CW to square )

wave or pulse without altering the output frequency. Beam supply ranges P]})D Electronied, Tncg . )
from 200 to 2200 volts, reflector (with digital readout) from 0 to 1000 volts, 208 Hillary Streel. Etutivn 1, Bciig) ork
thus a wide range of tubes (including TWT’s) can be accepted. Sawtooth, A subsidiary of %
sine, square wave and pulse, plus external modulation, are built in.  Harris-Intertype Corporation =223
19” width fits standard rack. Price $1195. Send for data!

"9 PRD Electronics, Inc.

Brooklyn, New York * Los Angeles and Redwood City, Calif. «+ Haddonfield, N. J.
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JFD Trimmers and LC tuners help keep
Transit Satellite transmitters on exact frequencies

Transit, the Bureau of Naval Weapon’s all-weather global navigation system, is sched-
uled for operational use in 1962. Transit will provide ships, submarines and aircraft with
the most precise method ever devised for fixing their positions.

The highly critical nature of the system’s measurement functions demanded highest
reliability, stability and exactness in the performance of its two frequency sources. JFD
VC42GW trimmer capacitors were specified for each of the two crystal-controlled oscilla-
tors to help assure frequency stability of 2 to 4 parts in 10". JFD trimmers were used also
in the frequency multiplier circuit to maintain required oscillator frequency outputs.

JFD LC tuners as well as trimmers were called for in both the B-system and C-system
power amplifiers of the transmitter circuits and in the Transit diplexing antenna system
to provide highest possible operating stability.

This is another example of how JFD precision electronic components satisfy space-
challenging demands of tuning accuracy and stability under severe shock and vibration.
Fewer parts, precise tolerances, patented telescoping anti-backlash adjustment are a few
of the reasons why more engineers specify JFD

For complete information, contact your local JFD Field office or your local JFD fran-
chised Industrial Distributor.

Applied Physics Laboratory of the Johns Hopkins University speci-
fied JFD Trimmer Capacitors and Tuners in the Transit 2-A Satellite.

JFD LC Tuners and Trimmers in Transit frequency multipliers and
power multiplier amplifier circuits provide maximum tuning range
in minimum space . .. high reliability and ruggedness.

JFD VC42GW actual size JFD LC326 LC Tuner actual size
Variable Trimmer Piston Capacitor 200 to 450 mc.
1.0 mmf. to 21.0 mmf. self-resonating frequency

Components Division ¢ 6101 16th Avenue, Brooklyn, New York e Phone DEwey 1-1000 « TWX-NY25040
JFD WESTERN JFD MIDWESTERN JFD NORTHEASTERN JFD CANADA
P, 0. Box 3416 P 0.B.588 Ruth Drive, P, 0,Box 228 51 McCormack Street
Van Nuys, Calif, Skokie, llinois Marlboro, Mass. Toronto, Ontario, Canada
Phone: EMpire 4-4131 Phone: 675-1140 Phone: HUntley 5-7311 Phone: ROger 9-1129

VARIABLE TRIMMER PISTON CAPACITORS ®*FIXED METALIZED INDUCTORS *LC TUNERS * DIPLEXERS
FIXED AND VARIABLE. DISTRIBUTED AND LUMPED CONSTANT DELAY LINES ®* PULSE FORMING NETWORKS

SEE JFD BOOTHS 708-709 AT WESCON 1962
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THIS NEW SWITCHLITE IS lDlOT
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Actual Size

M-series

That’s strong language, but the new M-Series
switchlite is designed to be so fool-proof that
you just can’t do anything wrong . . . even in
the most tense emergency. All parts fit together
only one way . . . the right way.

This new 4-lamp, front relamping, front-
mounting switchlite will add new compactness,
eye-appeal and versatility to your control

panel. Look at all these features:

4 independent MS flange base lamps.
Common-ground lamp circuit for independent
or multiple lamp lighting. Silicon rubber color
filters replace without removing lamp. Relamps
without removing color filters, without tools.
Mounts from front of any panel .020 to .250
thick. Mounts in single cut-out. No hardware,
no screw holes. Vertical or horizontal
mounting. No barriers. Matrix mounts any
number in any pattern. One-piece legend plate
is keyed. Won't reverse. Pushbutton can't jam
or stick. Splash-proof available. Translucent
white button lights up completely or in colored
quarters or vertical or horizontal halves.

Different switch modules snap on and off rear
of housing to let you select 2PDT or 4PDT
switches with momentary, alternate, or solenoid-
held action. Three switch configurations:
medium power (fine silver contacts for up to

5 amp res. @ 28v), dry circuit (gold diffused

on fine silver contacts for .025 ohms max
contact resistance), antl hermetically-sealed
(for highest reliability). Omit switch module

for indicator light use only.

All Standard M-Series models
available right now from all Control
Switch Distributors.

Write now for new M-Series switchlite
technical catalog, and reasonable prices.

CONTROLS
COMPANY

OF AMERICA
CONTROL SWITCH DIVISION

1420 Delmar Drive, Folcroft, Pennsyivania

Manufacturers of the Electrosnap and Hetherington
full tine of switches, controls and indicators
for all military and industrial applications.

VISIT BOOTH 856 AT WESCON SHOW, LOS ANGELES
Circle 119 on Inquiry Card

Subscription Fulfillment

(Continued from page 109)

costs considerably for publishers of consumer maga-
zines,

Still other management advantages are possible.
Promotion people can designate various categories of
subscribers they wish selected from the main file for
promotional, statistical or other purposes.

The computer can be directed to select and count,
but not delete from the files, all subscriptions which
will expire in October, 1962, whose original orders
came through a department store, were charge orders
and have not had a recent address change. Other com-
binations of variables can also be specified. The results
are printed out for easy use.

Resistors
(Continued from page 116)

sistors are more stable over a long period of time.
Ordinary sputtered-tantalum resistors, when sub-
jected to a load test for a thousand hours, show
changes in resistance of 1% or more. Tantalum-
nitride resistors of the same design, tested under
similar conditions, vary less than 0.1%.

Like ordinary sputtered-tantalum resistors, the
tantalum-nitride devices can be protected with an
oxide film, and indeed, it is the “anodizing” of a layer
of tantalum-oxide that permits the close tolerances to
which sputtered devices can be “trimmed.” The anod-
izing technique produces resistors within 0.1% of
their nominal resistance.

Because of their minuteness, the way they are con-
structed, and their reliability, tantalum-nitride re-
sistors will be particularly suitable for use in inte-
grated circuits. Typical applications would be in
logic modules in certain types of switching systems,
or in certain types of transmission networks.

INFRARED LABORATORY

Ultra-clean infrared laboratory in the Martin Marietta Electronic
Systems and Products div. at Baltimore develops doped germanium crys-
tals for use as infrared sensors to detect missiles, aircraft, and space
vehicles—and even to track the wake of a submerged submarine. These
devices detect the heat emitted by moving objects in the environ-
ment in the form of infrared radiation.

199



Vapor-Forming Circuits

EMICONDUCTOR devices now

form directly on a ceramic
microcircuit wafer, smaller than a
postage stamp, from a vapor.

The breakthrough by Sylvania
Electric Products, Inc., Waltham,
Mass., makes possible vapor-forma-
tion of thin-film silicon semicon-
ductor devices on the wafer with-
out the need for crystal growing,
cutting, or polishing. A number of
silicon diodes and transistors have
been formed in this fashion. They
are being evaluated as part of a
continuing research effort in this
area,

The ultimate objective is to form
thin-film diodes and transistors di-
rectly—without added process steps
—on the ceramic wafer as other
thin-film circuit elements are being
formed. This will lead to truly in-
tegrated molecular thin-film cir-
cuits, formed in one place, at one
time.

The present thin-film microcir-
cuit is formed on a high-strength
ceramic wafer smaller than a post-
age stamp and one-hundredth of an

A 20,000 volt elec-
tron beam gun (1)
directs electrons (2)
at a material (3)
causing it to evapor-
ate. The resultant
vapor (4) passes
through a mask to
form a film on ce-
ramic (6).

inch thick by vaporizing materials
with intense heat in a high-vacuum
chamber. The resultant vapor
passes through fine openings—as
narrow as two thousandths of an
inch—in a thin metal mask to form
a deposit of a thin film of material
on the wafer in the precise circuit
pattern.

The function of a conventional
computer printed circuit board 6
inches long and 1% inches wide, for
example, can be carried out by a
three-wafer microcircuit package

3% in. high and less than % in.
square, or by one wafer 1 inch
square by 1/10 inch thick.

The laboratory achievements in
Waltham will make possible the
simultaneous formation of several
circuits on the postage-stamp-size
wafer with no added cost, where
previously only the passive com-
ponents of one circuit could be
formed by vapor deposition. They
will bring more circuitry in less
space with fewer production proc-
esses and costs.

HERE IS A PRECISION “WORKHORSE”

With an order of magnitude—BETTER STABILITY of 1 x 107° per day!

e —

Here are basic
operating facts:
e 1 x 10-? per day stability

MIL specifications

e 5 x 10710 per
hour stability e Warm up at —40°C, 11 min.
to 1 x 10-8 ¢ 26 VDC =4, input voltage e At
—55°C, 7 watts power consumption ¢ —55°C
to 77°C operating temperature range ¢ Meets

0.1 to 5.0 mc high stability oscillator

This precision oscillator is on the job in hundreds of applications . . .
and stands ready for action wherever your projects call for a pre-
cision frequency source under rugged operating conditions. Proven

under rigid military environments, backed by over 2 decades of
Motorola volume crystal production experience, you can count on
this oscillator for unexcelled stability . . . fastest warm-up . . . lowest
power needs in e Single Side-Band e Missile Systems ¢ Navigation
e Telemetering e Instrumentation

Model SLN6039A Prices on request

See all the Motorola Solid State Frequency Standards at WESCON Booth 306-307 or write for full fact kit to Dept. AEI231

S

MOTOROLA PRECISION MEASURING INSTRUMENTS

Motorola Communications & Electronics, Inc.
4501 Augusta Bivd., Chicago 51, [ll. A Subsidiary of Motorola, Inc., Spaulding 2-6500
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Hall Generator Bibliography

(Continued from page 119)
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60-387; April 1960.

“Measurement of Hall Voltages at Microwave Frequen-
cies,” Anthony D. Rugari, RADC-TN-60-164; September
1960.

“Some Applications of Hall Generators,” E. Laisk, Aus-
tralian IRE Radio and Electronics Convention; March
20-25, 1961; 13 pages.

“A Hall Effect Function Generator Using Thin Semi-
conductor Films,” A. R. Billings, Australian IRE Radio
and_Electronics Convention; March 20-25, 1961.

“Indium Antimonide for Semiconductor-Device Feasi-
bility Studies,” F. J. Reid, et al, Scientific Report #6 to
WADD; April 20, 1961, AD 255 986; ASTIA.

“Final Report on Application of the Hall Effect to Basic
Measurements,” N. P. Milligan; R. W. Crawford, 4D
255 070; C2; ASTIA; January 16, 1961.
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S YNCIRO
SLITTERS

HI-SPEED SLITTING OF FOIL,

Particularly suited to dead soft strip con-
ductors, these machines are also adaptable
to film, fabric, plastic, and paper. Will
handle etched, formed, anodized and
coated foils without damage. No edge
curling or wrinkling; no interleaving, no
trimming needed.

Speeds 100-600 fpm, thickness capacity
.00025" to .010". Takes rolls up to 26"
wide and 15" diameter. Will slit widths
down to %", in smooth even cuts with
scissor-type knives.

Send for catalog. Various designs available.

FAST SET UPS
A complete change in
total width and slit width
takes only 20 minutes.

Single load and unload
takes only a few min-
utes. May be operated
by unskilled personnel.

S YNCIRO

CORPORATION

HI1ICKSVILLE, OHIO

Circle 121 on Inquiry Card
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new double duty
nutdriver set

Ten professional nutdrivers in this compact,
convertible set become twenty with use of
a remarkable piggyback “torque amplifier”
handle. Slipped over pocket nutdriver
handles, it gives the grip, reach, and driv-
ing power of standard drivers. Does more
jobs with fewer tools, saves bench space,
lightens the service kit.

10 color coded,
pocket size nutdrivers

(4" thru 347)

17 x 314" hollow
torque amplifier
handle

slim, trim see-through
plastic case can be
carried in pocket

flat base turns case
into bench stand

lid provides
storage for handle

WRITE FOR
BULLETIN N762

XCELITE INC.
Canada: Charles W. Pointon, Ltd., Toronto, Ont.

ORCHARD PARK, N. Y.

Circle 122 on Inquiry Card

202

| teberebeninilandbindinlin i

Products

| GAUSSMETER

For measuring magnetic fields in
three dimensions.

Along with the rotating coil for
transverse fields, this gaussmeter has
a second coil for measuring the field
along the axis. For convenient and
highly accurate measurements of the
magnetic fields of solenoids, focussing
coils and magnets for ion or electron
beams. The Rawson-Lush Type 729
gaussmeter specs are: Dia. of probe,
7/16 in.; dia. of rotating coils, ap-
prox. 3/16 in.; ranges 0.4/1.2/4/12/-
40/120 kilogausses, full scale. Rawson
Electrical Instrument Co., 116 Potter
St., Cambridge 42, Mass.

Circle 340 on Inquiry Card

LOW NOISE CHOPPER

Chopping into a 1meg load, noise level
is less than 1u v RMS.

0 24 28

i 4 8 12 16 20 24 28 4 B8
b

1.

Designated Model 228, for 60 cPs
operation, this chopper features com-
plete electrostatic shielding, by com-
pletely isolating the drive coil from
the hermetically sealed contacts. Com-
bined with complete magnetic shield-
ing and low thermal construction, the
new series maintains an extremely
low noise level. In addition to the
conventional 7 pin “plug-in” version,
the chopper is also available in 4 pin
mounts with center tap coil connec-
tions. Cambridge Scientific Indus-

tries, Inc., 18 Poplar St., Cambridge,
Md.
Circle 341 on Inquiry Card

ELECTRONIC INDUSTRIES °

ANTENNA

This transmitting-receiving antenna
has a bandwidth of 1.275:1.

e

Features low side lobe levels, high
gain and polarization diversity either
manually or remotely selectable.
Meeting all applicable specs. for mili-
tary ground communication equip-
ment, this highly directional antenna
consists of 4 corrugated cylinder sur-
face wave antenna elements arranged
in a diamond configuration. Typical
specs: freq. range—=225-260MC; gain
25db nominal; beamwidth—10° nom-
inal; side lobes—25db down nominal;
and operating temp.— a —28°C to
+65°C. TEMEC, Inc., 7833 Haskell
Ave., Van Nuys, Calif.

Circle 342 on Inquiry Card

OCTAVE AMPLIFIER

These low mnoise, broadband r-f units
cover from 40 to 640 MC.

* 3 ;F
| ol H

The Model OMP-5-160 has a gain
of 30db minimum, =+0.5db ripple and
a linear output of greater than 1v
over the range of 160 to 320mc. It is
available as a self-contained rack-
mounted unit as shown or as an
amplifier only, Model OMX-5-160
(Average noise figure is 6db). The
rack mounted units employ a solid
state regulated power supply. LEL,
Inc.,, 75 Akron St., Copiague, N. Y

Circle 343 on Inquiry Card
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L4 MEASURE (%cCcuTtr [E4STRIP

FINISHED WIRE LEADS

|

Model CS-9
produces
lengths

to 90 in.

HIGHEST OUTPUT of any ‘
stripper. Handles solid or
stranded wire—single or mul-
tiple conductor—with almost
any type of insulation.

ARTOS CS-9 CAPACITY

Cutting Lengths: 2’/ min. to 90°’ max.
Stripping Lengths: ¥is’’ to 1%’ :

24 to 12 gauge
(2 wires fed simultaneously)
2''-45" |engths — 8,000 per hr. :
45'-90" {engths — 4,000 per hr. :
12 to 4 gauge :
2''.45"" lengths — 4,000 per hr. @
45'7-90"" lengths — 2,000 per hr. }

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

JALTOS

2753 S. 28th Street .

Output:
Other Arfos automatic machines handle

30 to 000 gauge wire; cut lengths from

1 in. to 90 ft.; strip insulation from ‘
Y in. to 102 in.

WRITE FOR BULLETIN 358 \
Visit us at Booths 3919-20—Wescon Show
|

Milwavkee 46, Wisconsin

Circle 123 on Inquiry Card

For Permanent Assembly!
of wire, cable, tubing, hose

WEDGE LOCK BAND CLAMP...

once locked, it’s got to be cut loose! Really perma-
nent! Solid nylon. One size
for diameters %" to 1%".

Separate Mounting Tab
...use only where and when
needed. Canbe pre-mounted
for simplified planning.
Solid nylon.

Try them... write for samples, prices, full information.
See Us At Booth 3717 Wescon Show—Los Angeles

MW(:OMPANV

5711 Northwest Highway < Chicago 46, Il

per hour! ‘

“TRON
OXIDES

for ferrites?”

“Yes-

MAPICOY”

“Why Mapico above all others? First, these
pure synthetic iron oxides are unmatched
for uniformity . . . and subjected to the
most precise production controls.”

“Then there’s range—a Mapico iron
oxide raw material for every end use area
from magnetic tape to, well, broadcast
receiver antennae.”

“That’s right. They’re made in three
typically different particle shapes, each
available in several ranges of particle size.
Selection of the right iron oxide gives
controlled electronic characteristics
and shrinkage.”

** And Mapico offers a useful, up-to-date
chart on these many oxides with detailed
data by particle shapes and properties.”

““Write for it today.”

MAPICO IRON OXIDES UNIT
COLUMBIAN CARBON COMPANY

380 Madison Avenue, New York 17, N. Y.
Branch offices and agents in principal cities

COLUMBIAN CARBON COMPANY
380 Modison Avenue, New York 17, N.Y.

MAPICO IRON OXIDES FOR FERRITES,

- e
e =
=

Please send me the new, up-to-date chart on

Circle 124 on Inquiry Card |
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Elgeet offers Vidicon television cameras
and 16mm cameras the first Zoom Navi-
tar, a manually-controlled 4:1 zoom with
a 20mm to 80mm range—f:1.8! This new
lens achievement is optically compen-
sated to hold focus through the entire
zoom action. Fourteen elements—covers
Vidicon format—resolves 600 lines—linear
zoom action by ring—list price: $400. For

information, write for Catalog 2080-CZ18.

Elgeefbme COMPANY, INC.

303 Child St., Rochester 11, N. Y.
[{])

Cucle 126 on inquiry Card
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Published 1962 by

Inertial Guidance

Edited by G. R. Pitmon, Jr.
John Wiley & Sons, Inc., 440 Park Ave. South,
New York 16, N. Y. 481 poges. Price $18.50.
Progress in the design and develop-

ment of inertial guidance systems

depends on the cooperation of special-
ists in several fields of science and
technology. In this book, leading ex-
perts in each of these fields combine
their talents and knowledge to create

a comprehensive discussion of inertial

guidance and navigation, including

inertial instruments. The various sub-
jects discussed were selected in such

a way that the book as a whole pro-

vides balanced and systematic cover-

age of the entire field.

Fundamentals of Semiconductor and
Tube Electronics
By H. Alex Romonowitz.

Wiley & Sons, Inc., 440
York 16, N. Y.

Published 1962 by John
Park Ave. South, New
Price $8.25.

Book embraces both tube and semi-
conductor theory and practice. It
offers a comprehensive introduction to
electronics which requires only a
knowledge of elementary algebra and
simple trigonometry.

Book begins with a review of basic
(non-electronic) circuit theory and an
introduction to the use of the multi-
meter, the vacuum-tube voltmeter, and
the oscilloscope—and goes on to cover
virtually every topic necessary to a
basic understanding of electronics.

620 poges.

Semiconductor Device Physics

By Allen Nussboum. Published 1962 by Prentice-
Hall, Inc., Englewood Cliffs, N.J. 340 poges.
Price $11. 00.

Book is a unified presentation of all
aspects of physics necessary to under-
stand semiconductor devices. It re-
quires only a minimum background in
physics and calculus and serves as an
ideal self-study guide for engineers
who have only a modest or varying
background knowledge of the connec-
tion between fundamental concepts of
quantum theory, statistical mechanics,
energy band theory, thermodynamics,
electromagnetism. and the properties
of semiconductors.

Switching Circuits for Engineers

By Mitchell P. Marcus. Published 1962 by Pren-
tice-Hall, Inc., Englewood Cliffs, N.J. 296
poges. Price $12.00.

A clear, concise treatment of the
design and simplification of combina-
tional and sequential switching cir-
cuits—presented so that the theory
can be applied. It was written for the
logical design engineer, for self-study
and as a reference, and as a basic
text for courses in switching circuits
in schools and colleges as well as in
company training or educational pro-
grams.

ELECTRONIC INDUSTRIES *

Electroplating Engineering
Handbook, 2nd Edition

Edited by A. K. Groham. Published 1962 by Rein-
hold Publishing Corp., 430 Pork Ave., New York
22, N. Y. 774 poges. Price $18.50.

Expressly designed to answer every
imaginable electroplating problem,
this revised second edition of an au-
thoritative data book contains a
wealth of completely up-to-date work-
ing information in an easy-to-use
form. Forty-five authorities cover
every conceivable aspect of engineer-
ing fundamentals and general proc-
essing data applicable to the electro-
plating and metal finishing industries.

Repairing Home Audio Systems

By E. Eugene Ecklond. Published 1962 by Mc.
Graw-Hill Book Co., 330 West 42nd St., New
York 36, N.Y. 311 poges. Price $6.95.

Book provides the reader with all
the information he needs to repair
home audio, whether the system is a
simple portable phonograph or an
elaborate multichassis, multispeaker
custom installation, It explains the
essential facts required to analyze
troubles, isolate defects, and repair
faults in high-fidelity systems, turn-
tables, record changers, portable pho-
nographs, magnetic tape recorders,
AM and FM tuners, preamplifiers,
audio amplifiers and speakers.

Electronic Drafting

By George Shiers. Published 1962 by Prentice-
Hall, Inc., Englewood Cliffs, N.J. 556 pages.
Price 311.70

Book introduces the various draft-
ing techniques and types of drawing
used in the design and construction of
electronic equipment. A close rela-
tionship is maintained between graph-
ical methods, basic electronic princi-
ples, and construction practices.
Descriptions of component parts,
drafting processes, and typical ap-
plications serve to acquaint the reader
with the wide scope of commercial and
military electronies.

Bibliography of the lonosphere

By Lourence A. Manning. Published 1962 by Ston

ford University Press Stonford, Colif. 613

poges. Price $15.00

Significant research relating to
radio studies of the ionosphere did
not begin to be published until 1925,
when the first direct measurements
of the ionosphere were accomplished.
The great majority of the papers pub-
lished from 1925 through 1960 are
listed here and annotated for easy
reference. The bibliography will prove
useful both to scientists dealing with
research in ionospheric radio or up-
per atmospheric physics, and to per-
sons concerned with design of com-
munications, radar, and telemetering
systems.
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Programming for Digital Computers

By J. F. Davidson. Published 1962 by Gordon and
Breach, Science Publishers, Inc., 150 Fifth Ave.,
New York 11, N. Y. 175 pages. Price $6.00.
Book is an introduction to the writ-

ing of programs for digital computers.
Problems encountered are first de-
scribed in general terms, and then
considered in detail in relation to an
imaginary computer which illustrates
many of the features found on real
machines.

Programming techniques are dis-
cussed up to the point of showing why
Autocoding is desirable, and indicat-
ing how it can be done, Possible varia-
tions between different machines, as
they affect the programmer, are con-
sidered, and finally the use of such
items as magnetic tape, line printers,
card readers and punches is explained.

Report Writers' Handbook

By Charles E. Van Hagon. Published 1961 by
Prentice-Hall, Inc., Englewood Cliffs, N. J. 276
pages. Price $6.75.

This handbook has been prepared
for the scientists, engineers, econo-
mists and administrators whose work
involves the writing of reports. It is
a practical, usable guide to the cur-
rent procedures and techniques that
have proven objectively effective in
technical fields.

All phases of report preparation
are analyzed and discussed: the pre-
liminary planning and organization,
the actual writing, and the use of
appropriate supporting material, with
special attention focused on the selec-
tion and preparation of illustrations
and tables.

BOOKS RECEIVED

Analogue Computation

By R. W. Williams. Published by Academic
Press Inc., Publishers, 111 Fifth Ave., New York
3, N.Y. 271 pages. Price $9.50.

Microminiaturization

Proceedings of the AGARD Conference, Oslo,
July 24-6, 1961, Edited by G. W. A. Dummer.
Published 1962 by Pergamon Press Ltd., Head-
ington Hill Hall, Oxford, Englond. 355 pages.
Price $15.00.

Proposal and Inquiry W'riting
By Siegfried Mandel & David L. Caldwell. Pub-

lished 1962 by The Macmillan Co., 60 Fifth Ave.,
New York 11, N.Y, 246 poges. Price $7.50.

Handbook of Electronic Tables &

Formulas, 2nd Edition

Compiled and Edited by D. Herrington and S.
Meacham. Published 1962 by Howard W. Sams

& Co., Inc., 2201 Eost 46th St., Indianapolis 6,
Ind. 192 pages. Price $3.95.

ABC's of Missile Guidance
By Ray Schapiro. Published 1962 by Howard W.

Sams o., Inc., 2201 Eost 46th St., Indion-
apolis 6, Ind., Paperback, 96 pages. Price $1.95,

Troubleshooting with the Oscilloscope
By R. G. Middleton. Published 1962 by Howard

W. Sams & Co., Inc., 2201 East 46th St., Indian-
apolis 6, Ind. 128 pages. Price $2.50.

ELECTRONIC INDUSTRIES -*

Airborne YHF Communications

Transceiver System, AIRNC

Characteristic No. 546

Published 1961 by ARINC, 1700 K St.,, NW.,
Washington 6, D.C. 88 pages.

Airborne YHF Navigation Receiver,

ARINC Characteristic No. 547

Published 1961 by ARINC, 1700 K St., NW.,
Washington 6, D.C. 84 pages.

ABC's of Electronic Organs

By N. H. Crowhurst. Published 1962 by Howard
W. Sams & Co., Inc., 2201 Eaost 46th St.,
Indionapolis 6, Ind. 96 pages. Price $1.95.

Bench Servicing Made Easy

By R. G. Middleton. Published 1962 by Howard

W. Sams Co., Inc., 2201 East 46th St.,
Indianapolis 6, Ind. 160 pages. Price $2.95.

A Course of Mathematics

for Engineers and Scientists,

Volumes 1 & 2

B8y C. Plumpton and B. H. Chirgwin. Published
1962 by Pergamon Press, Inc., 122 East 55th

St., New York 22, N.Y. Vol. 1—334 pages, $4.00.
Vol. 2—380 pages, $5.00.

The Plasma Dispersion Function,
The Hilbert Transform of the
Gaussian

By Burton D. Fried & Samue! D. Conte. Pub-

lished 1961 by Academic Press Inc., 111 Fifth
Ave., New York 3, N.Y. 419 pages. Price $12.00.

Tool Steels, 3rd Edition

By G. A. Roberts, J. C. Hamaker, Jr., and A. R.
Johnson. Published 1962 by the American So-
ciety for Metals, Metal Park, Ohio. 780 pages.
Price $12.50.

August 1962
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RCA developed the NASA weather satellite . . . Lavelle built the complex
18-sided structure to carry its active components. Lavelle specializes
in the precision fabrication of sheet metal structures for missiles and
space vehicles, aircraft and ground support equipment. Major contrac-
tors know it. Write for brochure detailing Lavelle quality controlled
services: Engineering Production Planning / Sheet Metal Forming /
Welding / Machining / Metal Finishing.

% Iw%§,

LAVELLE AIRCRAFT CORPORATION « NEWTOWN, BUCKS COUNTY, PA.
Between Philadelphia, Pa., and Trenton, N. J.

Circle 127 on Inquiry Card 205



A
SARATOGA
THOROUGHBRED

1 WATT ZENER
YOLTAGE REGULATOR

High Power — low weight, rugged con-
struction, no larger than standard glass
diode.

Reliahility — assured by 100% load test-
ing, burn-in and curve trace. Designed to
meet requirements of MIL-S-19500C.
Availahility — from stock in the 1C9.1Z
through 1C200Z series. Matched groups
for series or parallel connections avail-
able upon request.

Zener Voltages — from 9.1 to 200 Volts
(5%, 10%, 20% tolerances).
For additional information

on Saratoga's complete
line of Zener Voltage Reg-
ulators, write:

\M

Saratoga Semlconﬂuctor

A Division of Espey Mfg. & Electronics Corp.

Saratoga Springs, N. Y. e  Telephone 4100
Circle 128 on laquiry Card
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ROTARY SWITCH

Subminiature, low power unit for use
where size i3 important.

The 1 in. “Acorn” Rotary Switch
has a dia. of just 1 in. (13/32 in.
over 45° bend terminals). It can pro-
vide 12 positions, with each position
being mechanically indexed by OAK
precision dual-ball spring operated
mechanism. Available in a variety of
configurations. Stops can be fixed at
any specified total number of posi-
tions. Performance tolerances include
a temp. range of standard commer-
cial —25° to 485°C. and military
—65° to +125°C. Oak Manufacturing
Co., Crystal Lake, Il

Circle 344 on Inquiry Card

ION GAUGE CONTROL

Pressures of 107" to 10°mm Hg read
directly from logarithmic scale.

and 2 x

Pressures between 10-*
10""mm Hg can be read from linear
scales. The grid supply produces a
stabilized current output which can
be varied between 50xa and 10ma for
use with most ionization gauges. Re-

corder output terminals, electron
bombardment degassing of both grid
and collector, filament protection cir-
cuit and external relay circuit are
some of the additional features. Vac-
uum Products Div.,, Varian Associ-
ates, 611 Hansen Way, Palo Alto,
Calif.
Circle 345 on Inquiry Card
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SIDEWALL BALANCED MIXER

This WR 28 hybrid mixer has a 2.9GC
i-f output.

The Sidewall Balanced Mixer has
an i-f output of 2.96¢ with input fre-
quencies of 34.0—36.0cc. The i-f out-
put uses a type “N” connector and
has a vswr of 1.20. This compact
unit measures less than 4.00 in length
and uses 1N53 crystals. Electrical
specifications include: VswrR=1.30
max. and isolation=12 db min. Micro-
wave Development Laboratories, Inc.,
15 Strathmore Rd., Natick Industrial
Centre, Natick, Mass.

Circle 346 on Inquiry Card

DC POWER SUPPLY

Input: 105-125v, 57-440cPs, 1¢; Out-
put: 0-60vde, 0-10a adjustable.

-

et
T
N N

NS

The entire QSA line is available as
distributor off-the-shelf items. Static-
line regulation is *+ 0.05% or 5mv,
whichever is greater. Static-load reg-
ulation is 0.05% or 5mv, whichever
is greater. Response time is less than
50usec for 10% line change at any
load. Less than 50usec for % max.
load at any time. QSA supplies mea-
sure 3% x 19 in. panel for relay rack
panel; extends 13 in. behind panel.
Long term stability is less than
0.1% in 8 hours. Ripple and noise are
less than 1mv Rms. Operating temp.
is 0° to 40° C. Sola Electric Co., Elk
Grove Village, Ill

Circle 347 on inquiry Card
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Time after time
engineers specify

where stability ; |
and miniaturization e John§0n7 SOCk.Etsr'
atever the choice . .. a minmature -pin steatite waler—or a

are prlmary low-loss Kel-F socket for high power transmitting tubes . . .
time and time again design and development engineers specify
Johnson tube sockets! All sockets have been categorized under
a socket standardization program, reducing the number of
variations in each socket type. Standardized specifications and

A s EM ] CON D UCTORS immediat;ly available stock shortens delivery cycles—_permits
) the selection of a Johnson socket for almost any application!
4 COPPER OXIDE KIeI-F Sgri.es—drv'i‘olded of Lol\:( (#elcctric loss-factor Kcll)-F
plastic—designed for use wit 1gh power transmitting tubes
AND SELENlUM such as the 4X150A, 4X250B, 7032, etc. Available in many
designs—with or without low inductance screen grid by-pass
|NSTRU MENT RECT'F'ERS capacitors, mounting saddle, or steatite chimney.
Bayonet Types—include Medium and Heavy Duty Medium,
RING MODULATORS Jumbo and Super Jumbo 4-pin types.
Steatite Wafer Types—available in 4, 5, 6, 7, and 8 pin
H IGH'VOLTAGE RECTI FI ERS standard sockets, as well as Super Jumbo 4 pin, Giant 5 and 7
in models and VHF Septar Sockets for tubes with E.LLA.
VOLTAGE REGULATORS B o E730and E73°
Miniature Types—all steatite, available in Standard Wafer
SWITCHED RECTIFIERS Type or Shield Base Type for 7 pin miniatures with E.ILA.
Base No. E7-I.
CHOPPERS Special Purpose Types—include sockets for tubes such as
the 204A and 849, the 833 and 833A, 152TL, 304TL, 750TL,
S PEC 1AL PU RPOSE U N ITS 1500T, 2-2000A, 5D21, 705A and other special purpose tubes.
LIST PRICES FROM 42c¢ £ E JOHNSON COMPANY
5 COPPER OXIDE CELL STYLES FROM @\f — - .
.080" to .500" DIA. ACTIVE AREAS 0012 to 2020 TENTH AVENUE S.W. « WASECA, MINN.

.125 SQ. IN.
SELENIUM CELL SIZES FROM .080" round
TO 2" SQUARE. .020" TO .045" THICK.

MINS  CONANT LABORATORIES

o e W
o TSI, ALTEAY

BY HOWARD!

GUARANTEED MAINTENANCE - FREE
FOR &5 YEARS

Powered by the history-
making Howard Unit Bearing
Motor with permanent,
sealed-in lubrication —
impedance - protected and
/ designed to U/L specifica-
tions. Engineered for maxi-
mum unrestricted air flow.
Prompt delivery. Guaran-
teed performance. Com-
petitively priced. Write
for Motor Blower Bulletin
containing specifications,
guarantee details and prices.
Fowp o BY DETAILﬁ)'EOtM:ONENTS CATA:.(':tG QVA':L'ABLE

WARD INDUSTRIES, INC. IS (G GO G T RR O

!1790 STATE ST., RACINE, WISCONSIN

oCAPACITORS o«TUBE SOCKETS «CONNECTORS ePILOT LIGHTS
Divisions:

¢INSULATORS «KNOBS AND DIALS «INDUCTORS eHARDWARE
Electric Motor Corp., Cyclohm Motor Corp., Racine Electric Prods., Loyd Scruggs Co.
Circle 130 on Inquiry Card

Circle 131 on Inquiry Card
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NEW FLEXIBLE
PERMANENT

CEA
SOCA

SILICONE
RUBBER

ADHESIVE
SEALANT

READY-TO-USE

’é:usnu @ trecTRIC:

seal metal joints, ® seal leaks
sheet work ® use as adhesive
for pre-fabricated

silicone rubber

insulate wiring
ond terminals

For a thousand jobs. just squceze
it on and it's on to stay! No pre-
mixing or priming. RTV-102
silicone rubber adheres to almost
anything — glass, metal, plastics,
tile, wood, silicone rubber. Sets in
minutes, cures in a few hours, forms
a resilient rubber that never dries
out, cakes or cracks. Resists mois-
ture, grease, weathering, many
chemicals, and temperatures from
—75 F to 500°F.

RTV-102 won't sag on vertical
surfaces, can be smoothed over
large areas, “gives” with vibration
and flexing. For free evaluation
sample plus technical data, write
on your letterhead describing your
application to Section 00870, Sili-
cone Products Department. General
Electric Company, Waterford, N.Y.

GENERAL & ELECTRIC

Circle 132 on Inquiry Card
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Systems|

land Circuits

TESTING has been and still is
a growing problem for manufac-
turers. Quite often building a
component or a black box is not as
difficult as testing the item to
prove it is reliable or that it will
function exactly as intended.
Sometimes the testing facility re-
quires more space than the actual
manufacturing setup. Most of to-
day’s testing is so complex that
automated test equipment is the
only answer.

CAPACITOR SALES are expected
to reach $500 million within the
next five years. Tantalum types
have made the greatest jump in
sales. Sales of tantalum capaci-
tors passed aluminum electrolytics
by $10 million last year. The big-
gest purchaser of tantalums is the
military, with industrial applica-
tions developing rapidly.

NEW COMPUTER MEMORY MA-
TERIAIL is manufactured chemi-
cally instead of by electrolysis.
The material is available in engi-
neering samples and can be manu-
factured in large sheets. Precision
Plating, Inc., Minneapolis, claims
that the material has up to five
times the storage capabilities of
normal materials used in disc and
drum storages. The material also
shows promise for delay line ap-
plications.

DESIGN OF A DIGITAL COM-
PUTER using modular arithmetic
techniques is the aim of research
now being conducted at Westing-
house Electric Corporation’s De-
fense Center. The research is also
aimed at applying these tech-
niques to computation problems.

Some of the problems under
study include division, overflow,
conversion of binary or decimal
from or to modular notation, mag-
nitude comparison, and the devel-
opment of suitable residue class
computational algorithms.

Research at Westinghouse is
being conducted under contract to
the Electronic Technology Lab,
Aeronautical Systems Div. of the
USAF.

COMPACTING FERRITES was a
major consideration in designing a
new series of die-set presses. To
meet the increasing demand for ex-
tremely high dimensional accuracy
in these components, F. J. Stokes
Corp., Phila,, took a unique ap-
proach, It consists of having the
dimensional accuracy supplied by
the die-set tooling; the press
proper merely supports and actu-
ates and guides this tooling. As a
result, tooling with a clearance be-
tween the punch and die as fine as
0.0001 inch can be successfully
used. Moreover, the die-set con-
struction makes rapid set-up and
adjustment of this tooling a simple
matter, independent of the press
motions. The series of presses have
a capacity from 1% ton to 20 ton.

WOMEN’S FASHIONS COM-
PUTER PREDICTED. Univac
Div. of Sperry Rand Corp., New
York, N. Y., came up with this
news. Fashions for women’s wear
have been forecast for years ahead.
Based upon measurements during
the past 25 years, a computer pro-
jected trends for the future and a
noted dress designer produced a
collection that will be worn in 1987.

Predictions: the Empire silhou-
ette; skirts longer for day, shorter
for evening; high-rising neckline
by day, a plunging, below-the-navel
neckline by night.

TV SYSTEM IN THE 2GC BAND
to be used for educational television
was recently demonstrated. The
Plainedge School Dist. in Plain-
edge, N. Y., was used as the test
bed. Programs were telecast from
the high school to 7 other schools.
At the schools a converter, similar
to a UHF type, converted the 2GC
signal to VHF and then fed the
program into the school’s internal
distribution system. The program
was then viewed on standard TV
receivers. The demonstration was
held to support proposed FCC rules
opening the 2GC band to educa-
tional TV,
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QUALITY CONTROL has always

e @lerly e wili A A Standard of Performance and Reliability
cal analysis. Now, a computer-based .
system picks up quality control in- at New Low PrlCBS

formation from a final assembly

line and analyzes the data so that R E D c D = S D L I D S TAT E
management can take faster action

to control trouble spots. IBM is D c A M p LI Fl E n S
using the system in its Lexington, FEATURING: Settling time of 20 microseconds

Ky., typewriter plant. At various to 0.01% + Gain Accuracy and Linearity of 0.01%, - Vari-
checkpoints, inspectors take control able Bandwidth « Gaussian Noise Distribution - Input Im-
cards, prepunched with model and pedance of 1000 megohms » Solid State Choppers

serial number, and enter informa- [ ’ ’%

tion by code of any defects or
errors noted. The number and de-
partment of the operator on the
line is also entered. This informa- MODEL
tion goes direct into the data proc-

essing system which stores the
data on magnetic disks. When any
defect on the line reaches a pre-
determined level of occurrence, the
computer immediately prints out a I .

[ e
report identifying the source of WIDE BAND 83 LOW LEVEL

the trouble. The information is also DC DIFFERENTIAL AMPLIFIER * Wide Band Common Mode
relayed to the plant data processing Rejection « Bandwidth unaffected by Gain Change + No
department, which produces daily :I'ransformers in Forward or Return Paths

reports for management analyzing . 1}
error trends during the preceding

five days.

MODEL
AIRBORNE FOG SIMULATOR
will aid the FAA. The simulator
will help to provide more accurate
experimental data on increasing
the effectiveness of runway light-
ing, approach lighting, runway l ‘
configuration and pilot perform-

FAST RECOVERY B LOW LEVEL

ance under adverse conditions. DC DIFFERENTIAL AMPLIFIER + Recovery time from 20
Developed by Link Div., General volt Differen?ial or Common Mode Overloa.d of 80 micro-
Precision, Inc.. the equipment was seconds + Wide Band Cpmmon Mode Rejection - Banf:I-
installed ;n an.’FAA C-54 for flight width unaffected by Gain Change « No Transformers in

Forward or Return Paths
tests.

Heart of the device is a variable
density film strip which is mounted
between the pilot and the wind-
shield. Computers convert altime-
ter readings into fog-film position
adjustments to adjust for the ap-
parent decrease in visibility with
altitude.

MODEL

ALL-CHANNEL TV RECEIVER L B } ‘
bill, H.R. 8031 has been approved af7 ~:w’£l | DUAL CHANNEL B SINGLE ENDED

b N o h . DC AMPLIFIER « Two Independent Channels in a Common
.y congress. . 007 G {o epr:emdent Frame ¢ Variable Gain and Bandwidth for each Channel
signed the bill the FCC will have

» Extremely Low Cost per Channel
the power to force set manufac-

turers to incorporate UHF recep- For complete specifications, write to Dept. EI862

tion capabilities in TV sets. See

our editorial “Do Two Wrongs H [ ﬂ E ” H

Make a Right?” which appeared in n HHPH HAT | u N

the May issue for a complete ex- 7760 Deering Ave., P. O. Box 1031 - Canoga Park, Calif,
planation. Telephone: Dlamond 8-5892 /| TWX CNPK-5503
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SUB-MINIATURE
CERAMIC

CAPACITORS

LT

NARROW-CAPS

=0
. o=

Fit 1/10” Modular Spacing

HHHHHIHIHHI

29 STOCK VALUES

.095” maximum wide x 1/4” maximum
long x .095” maximum thick through
750 pf. 1000 pf through 10,000 pf
5/16” maximum long.

AND ALSO:

MOLDED BOX
CAPACITORS

IN 5 BOX SIZES

CAPACITANCE VALUES
from 10 mmf to .047 Mf. l

Voltage ratings 200 WvDC
& 500 WVDC f

Write for Bulletin M-1 which describes these
capacitors as well as Mucon’s entire line of
sub-miniature ceramic capacitors made with

any one of 13 ceramic bodies. Tailored
capacitors to fit your special space and elec-
trical requirements are readily produced in
any quantity.

MUCON

CORPORATION

5 ST. FRANCIS ST., NEWARK 5, N. J.
201 Mitcheil 2-1476-7-8

See Us At the Wescon Show—Booth 3133
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MUCON

News of Mirs’
Representatives

Microlab, Livingston, N. J., an-
nounces the appointment of the fol-
lowing representatives to market its
microwave components: W. E. Fry
Co., Shawnee, Mich., to cover Kan-
sas; and Edward A. Ossman & Asso-
ciates, Rochester, N. Y., covering Cen-
tral N. Y.

Sangamo Electric Co., Springfield,
I1l,, announces the following repre-
sentative appointments for its line of
servo and synchronous motors, PM
generators and frequency converters:
L. A. Nott Co., San Franciseco, Calif.,
to cover Northern California and Ne-
vada; El-Kap Sales Co., Los Angeles,
Calif., covering Southern California,
Arizona and New Mexico; Datronies,
Inc., Ft. Worth, Tex., to cover Texas,
Oklahoma, Arkansas and Louisiana;
E. A. C. Associates, New York, N. Y.,

for metropolitan New York; and
Grant Shaffer Co.. Detroit, Mich..
covering Michigan.

W. M. Hague Co., Inc.. Lexington,

Mass., has been appointed New Eng-
land representative for Dytronics Co.,
Ine., Columbus, Ohio.

Tri-Tel Associates, Willowdale,
Ont., has been appointed representa-
tive by Cadre Industries Corp., to
cover all of Canada.

Compar Corp.. San Francisco, Calif..
is now national special components
representative for Philco’s lLansdale,
Pa., Div. Compar will market Philco’s
lines of microwave, infrared and pho-
tosensor solid-state components and
related devices.

Wolcott Associates, Winter Park,
Fla., has been appointed Southeastern
U. S. representative by Harmon-Kar-
don, Inc., Plainview, N. Y., manufac-
turer of digital logic modules for data
reduction systems.

The Branum Co., Dallas, Tex., will
cover Texas and Oklahoma as factory
representative of the California Chas-
sis Co., Lynwood, Calif.

IBL Engineering & Sales, Inc., Dal-
las, Tex., has been appointed repre-
sentative by Industrial Instruments,
Ine., Cedar Grove, N. J., for their line
of test and measuring equipment in
Texas, Arkansas, Oklahoma and Lou-
isiana. Process Equipment Co., Inc.,
Denver, Colo., will represent Indus-
trial Instruments in Colorado, Wyo-
ming, Montana, Utah and Southern
Idaho.

Mel Foster Co., Minneapolis, Minn.,
has been appointed Upper Midwest
representative by Sola Electric Co,,
Elk Grove Village, Ill.,, manufacturer
of mercury and fluorescent ballasts,
power and voltage regulating equip-
ment.
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Lightner Associates, Inc., Chicage,
I1l., has been named Midwest repre-
sentative by Polyphase Instrument
Co., Bridgeport, Pa., manufacturers
of specialty and pulse transformers,
filters, magnetic amplifiers and delay
lines.

The John G. Twist Co., Chicago, Ill.,
has been named representative by the
Semiconductor Dept., ITT Components
Div., Clifton, N. J. The Chicago firm
will cover Illinois, Wisconsin and the
Michigan peninsula.

Scientific-Atlantic, Inc., Atlanta,
Ga., announces the appointment of
the following representative firms:
Engineering Associates, Washington,
D.C., and Baltimore, Md., to cover
Northern Virgina, Washington, D.C.,
Maryland, and Southern New Jersey;
CDB Enterprises, Inc., Hicksville,
N.Y., to cover Northern New Jersey
(including Camden), Eastern New
York, New York City, Long Island,
and Eastern Pennsylvania; and Coz-
zens & Dudahy, Chicago, Ill., to cover
Indiana, Illinois, Wisconsin, Iowa and
Minnesota.

Arizona Plastics, Inc.,, Phoenix,
Ariz., has been named representative
for that state by General Electric Co.
for its complete line of Textolite dec-
orative products.

Electronics Div., Graybar Electric
Co., Los Angeles, Calif., has been ap-
pointed Southern California represen-
tative by Gremar Manufacturing Co.,
Ine., Wakefield, Mass.

Semiconductor Div., Bendix Corp.,
announces the following representa-
tive appointments: Lawrence Elec-
tronic Co., Dallas Tex.; and Denver
Electronics Supply Co., Denver, Colo.

B. F. Goodrich Co., Shelton, Conn.,
announces the appointment of the
Kenneth W. Meyers Co., Chicago, Ill,,
as representative to cover Illinois, In-
diana, Wisconsin, Minnesota, Iowa,
North and South Dakota; and J. T.
Hill Co., San Gabriel, Calif., to cover
Southern California and Nevada.

Raytheon Co.’s Sorenson Unit has
named the following representatives
to handle its line of controlled power
equipment: Barnhill Associates, Den-
ver, Colo., and Salt Lake City, Utah,
to cover the West-Central U. S,, in-
cluding Colorado, Utah, Wyoming,
North and West-Central Nebraska,
Central Montana, El Paso, Texas, and
New Mexico; Electronic Marketing
Associates, Wheaton, Md., covering
the Chesapeake Bay states; and Meg-
atronix Ltd., Toronto, Ontario, cover-
ing Eastern Canada.

Pioneer Electric Supply Co., Cleve-
land, O., has been appointed repre-
sentative by Rotron Manufacturing
Co., Inc.,, Woodstock, N.Y.

August 1962




National Electronic Sales Associ-
ates, Hicksville, N. Y., has been ap-
pointed Southern New York-Long Is-
land representative by Microtran Co.,
Valley Stream, N. Y., manufacturers
of precision miniature transformers.

Tools for Electrenics, Waltham,
Mass., has been appointed New Eng-
land representative for Spectra Strip
Wire & Cable Co., Garden Grove,
Calif.

Calibration Standards Corp., Al-
hambra, Calif., announces the appoint-
ment of the following representatives
and their territories: W. A. Brown &
Associates, Southeastern United
States; Brooks, Feeger Association,
Arizona, Colorado, Eastern Idaho,
Eastern Montana, Nevada, New Mex-
ico, Western Texas, Utah and Wyo-
ming; Mitchell Speairs Co., Arkansas,
Louisiana, Oklahoma, Eastern and
Southern Texas; Smith-Dietrich Sales
Co., California; George Gostenhofer
& Associates, New England; Stanley
Enterprises, Western Idaho, Western
Montana, Oregon and Washington;
Loren F. Green & Associates, Illinois,
Indiana, Eastern Iowa, Southeastern
Minnesota and Wisconsin; Electro
Sales Associates, Michigan, Ohio and
Western Pennsylvania; Louis A. Gar-
ten & Associates, New Jersey, South-
ern New York, Long Island and East-
ern Pennsylvania; KLM Associates,
Up-state New York.

Moler-Billis Associates, Haddon-
field, N. J,, has been appointed repre-
sentative by Waveline, Inc., Caldwell,
N. J,, to cover Maryland, Delaware,
Southern New Jersey and Eastern
Pennsylvania.

Electronautics Corp., Maynard,
Mass., has appointed Tri Tek, Inc.,
Lexington, Mass., as its new England
representative.

Magnetic Shield Div., Perfection
Mica Co., Chiecago, Ill., announces the
appointment of J. E. Hall Co., Salt
Lake City, Utah, as representative to
cover Utah; ECRA, Inc., Greensboro,
N. C,, to cover North and South Caro-
lina; and Nuclear Enterprises, Ltd.,
of Winnipeg, to cover the Canadian
provinces of Manitoba, Saskatchewan
and Alberta.

Kemp Engineering Co., Dallas,
Tex., has been appointed representa-
tive by Spectran Electronics Corp.,
Maynard, Mass., to cover Texas, Okla-
homa, Louisiana, Missouri, Kansas,
Alabama, Tennessee, Georgia, Missis-
sippi and Southern and Central Illi-
nois.

Leonard D. Allen, Ine., Syracuse,
N. Y., has been appointed New York
representative, excluding the metro-
politan area, by Ortho Industries, Inc.,
Paterson, N. J., manufacturers of fil-
ters, transformers, rectifiers and pow-
er supply equipment.
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EXGLUSIVE!

No one can produce 1%, inch meters better . . . or faster
than Honeywell! You see, Honeywell alone has the special
capabilities to turn out such small meters in quantity,
with uniform quality and with contemporary medalist
styling. Fact is, we make more 1) inch meters than any
other manufacturer. m For catalog, write Honeywell

Precision Meter Division, Manchester, New Hampshire.
ist meters are available in all ical ranges and in 2% inch (MM2) and 3% inch (MM3) models.

= T e
/\‘/“ ‘oz) ':;o' '

ACTUAL
SIZE

““where electronics meets the eye"

Honeywell
Phrecision, Waters-
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STANPAT SAVES
YOU MONEY IN
DRAFTING TIME

New formula prevents
“ghosting” on all
drafting papers!

In this new atomic era, STANPAT
engineers have developed a new
adhesive formula containing a
miracle additive that gives per-
manent adhesion—without
ghosting! No matter what type
of tracing media, material or
fabric you use ... this new revo-
lutionary formula assures crisp,
clean reproduction. No ghosting
problems!

Your own repetitive symbols and
drawing details pre-printed for
instant use! Now, with STANPAT,
engineers and draftsmen save
hundreds of man hours each
week. Any drafting detail, notes,
specifications, ete. can be applied
in seconds, rather than drawn in
hours or days. Three hours can
actually be reduced to seconds!
That’s why STANPAT is used by
thousands of companies, in every
industry.

Prove it yourself . . . send for
STANPAT literature and samples, or
enclose your symbols for quote.

STANFAT COMPANY
Whitestone 57, N.Y., Dept. C8}
Phone: FLushing 9-1693-1611

[0 Please quote on enclosed samples.
[0 Kindly send me STANPAT literature §
and samples.
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Industry News

H. E. J. Finke—named Director of
International Planning, Ravtheon Co.

General Precision, Ine, Tarry-
town, N. Y., announces the follow-
ing executive appointments: Fred D.
Herbert, Jr.—named President, Aero-
space Group, a newly formed organi-
zation; R. N. Brown—named Execu-
tive Vice President and General
Manager, Aerospace Group; and Rob-
ert J. Maroni—elected Assistant Vice
President, Defense Marketing.

F. D. Herbert, Jr.

J. V. McGuire

John V. McGuire — named Senior
Vice President and General Manager,
Sola Electrie Co., Elk Grove Village,
I11.

Radio Corp. of America announces
the following major appointments:
Arthur L. Malcarney—named Group
Executive Vice President; Theodore
A. Smith — named Executive Vice
President, Corporate Planning; Wal-
ter G. Bain—named Vice President,
Defense Electronic Products; Kenneth
L. Klippel — appointed Marketing
Manager, Aerospace Communications
and Controls Div., Defense Electronic
Products; and Dr. Alfred N. Gold-
smith—appointed Honorary Vice Pres-
ident.

Thomas Allinson — elected Vice
President and Executive Assistant to

President,  Curtiss-Wright  Corp.,
Wood-Ridge, N. J.
James M. Crawford — appointed

General Manager, Motion, Inc., newly
formed subsidiary of Tung-Sol Elec-
tric Co., Inc., Newark, N. J.

Terry I*. Newkirk—appointed Man-
ager of the newly formed Ceramics
Div.,, Transitron Electronic Corp.,
Walketield, Mass.

Fansteel Metallurgical Corp., North
Chicago, Ill., announces the following
have been elected Vice Presidents:
Ralph W. Rawson—named Vice Pres-
ident and General Manager, Chemical
and Metallurgical Div.; and George
T. Brennan—elected Vice President,
Operations.
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A. C. Andrews—elected Vice Presi-
dent, The Potter Co., Skokie, Il

Cornell-Dubilier Electronies, New-
ark, N. J.. announces the following
appointments: Joseph F. Ferrante—
named Vice President; and John H.
Feder, Jr.—appointed General Sales
Manager.

Alfred A. Goldberg—appointed Vice
President, Sales, Power Designs, Inc.,
Westbury, N. Y.

Edward C. Hewitt

A. A. Goldberg

Edward C. Hewitt-—appointed Vice
President and General Sales Manager,
Thomas & Betts Co., Inc., Elizabeth,
N. J.

The Bendix Corp., Detroit, Mich.,
announces the following appoint-
ments: Dr. Winston E. Kock—named
Vice President, Research; Robert J.
Krause—appointed Marketing and
Planning Director, Bendix—Pacific
Div., North Hollywood, Calif.; and
John C. Youmans—named Assistant
General Sales Manager, Scintilla Div.,
Sidney, N. Y.

D. L. Sweeney—appointed Market-
ing Manager, recently formed Indus-
trial Micarta Div., Westinghouse Elec-
tric Corp., Pittsburgh, Pa.

Automatic Electric Sales Corp.,
Northlake, Ill., announces election of
the following as Vice Presidents: Wil-
liam S. Gage, Communications Prod-
ucts; Carl W. Schwob, Supply Sales;
Harrison C. Smith, Communications
Products, also made divisional Field
Sales Manager; Thomas E. Smith,
Industrial Products; and Keith A.
Regel, Marketing Services.

Walter Bencher — appointed Indus-
trial Sales Manager, Microtran Co.,
Inc., Valley Stream, N. Y.

Motorola Semiconductor Products,
Inc.. Phoenix, Ariz., announces the
following appointments—Christian J.
Goodman, Jr.—named Vice President
and Sales Manager; and William S.
Hiatt, Jr.—appointed Southeastern
U. 8. District Sales Manager.
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Edward Crook — appointed New
England and Eastern Canadian Dis-
trict Sales Manager, Mathias Klein
& Sons, Inc., Chicago, Il

Paul E. Ritt, Jr.—named Vice Pres-
ident, Research, Melpar, Inc., Falls
Church, Va.

A. P. Stuhrman—appointed Vice
President, Trimpot Div., Bourns, Ine.,
Riverside, Calif.

Chester A. Sankey—named Railway
Marketing Supervisor, Stackpole Car-
bon Co., St. Mary’s, Pa.

Dr. John L. Sprague—elected a Se-
nior Vice President, Sprague Electric
Co., North Adams, Mass.

Dr. ). L. Sprague Dr. L. G. Cole

Dr. Leland G. Cole—named Vice
President, Research and Engineering,
Telecomputing Corp., Los Angeles,
Calif.

Irving Koss — appointed General
Manager, E. F. Johnson Co., Waseca,
Minn.

Robert C. Chilton—appointed Gen-
eral Manager, Computer Diode Corp.,
Lodi, N. J.

Microlab, Livingston, N. J., an-
nounces the following appointments:
Robert T. Vance—named Administra-
tor of newly formed Contracts Dept.;
John E. Wallace—appointed Manager,
Finance Dept.; and Richard F. Powell
—named Personnel Manager.

General Dynamics/Electronics, San
Diego, Calif., announces the following
appointments: James H. Thompson—
named Operations Manager; Ira D.
Sykes, Jr.—appointed Assistant to
General Manager; and Frederick L.
Hodgins—named Customer Require-
ments Manager.

James H. Schaefer—appointed Vice
President and General Manager, Vi-
king Industries, Inc., Canoga Park,
Calif.

James C. Perry—named Assistant
Manager, Videosonic Systems Div,,
Hughes Aircraft Co. Ground Systems
Group, Fullerton, Calif.

Burton H. Townsend — appointed
Sales Manager, Caswell Electronics
Corp., San Jose, Calif.
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““““ @ good electrical resistivity

@ high or low thermal conductivity
E s @ resistance to thermal shock

@ resistance to chemical attack

® good performance at any temperature
@ low unit cost

= small or large quantities \cs
COUNT ONS I\XG“B\\RG CERAM

R @ testing and /or sample production
F @ mass-production ecanomies

@ quality control

@ deliveries as promised

Our 20-page catatog is
available on request.

axonburg

CERAMICS, INC.

800 Third Ave.
SAXONBURG, PA.

Quality Ceramics for Industry Since 1924
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BULOVA
SS BAND
CRYSTAL
FILTERS

With the ever increasing demand
for Single Side Band
Communicotion Systems for
High Frequency Voice
communications, fascimile and
multi-channel frequency shift
keying teletype operation, Bulova
Electronics added Model 283
Single Side Band filter to their
standard line of crystal filters.
Designed to surpass the Signal
Corps SM-D-180214 and
SM-D-180215 Single Side Band
Filter Specifications, the new
Bulova Model 283 features an
unusuolly flat passband, low
insertion loss and operation over
o large tempetature range.
General Specifications include:
Carrier Frequency —100ke;
Carrier Attenuation—13 db;
Maximum Ripple — 0.5 db;
Insertion Loss—less than 5.0 db;
Input Output Impedance—1.5k
balanced or unbalanced;
Operating Temperature Range —
—40°C to +-70°C.

Type 10WL Lower Side Band —
Model 283 features Passband —
+0.5 db from 94kc to

99.875kc and Minimum 60 db
Attenuation at 100.2kc and above.
Type 10WU Upper Side Band—
Model 283 features Passband
0.5 db from 100.125kc to 106ke.
Minimum 60 db Attenuation

at 99.8ke and below.

The new Bulova Model 283 can
be driven from a balanced or
unbalanced source and its low
input and output impedance
make it readily adaptable to
transistor circuitivity.

For additional information or
application assistance,

write Department 2155,

Bulova Electronics,

Woodside 77, N.Y.

4 ELECTRONICS
DIVISION
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Personals

Dr. Robert Spencer—appointed Re-
search Manager, MINCOM Div., Min-
nesota Mining & Mfg. Co., Los Ar-
geles, Calif,

Scientific Data Systems, Inc., Santa
Monica, Calif., announces the follow-
ing appointments: Emil R. Borgers—
named Programming Manager; and
Frank Woolam—appointed Design En-
gineer for amplifiers and analog de-
vices.

Dr. F. M. Fowkes

E. R. Borgers

Dr. Frederick M. Fowkes—named
Director of Research, Sprague Elec-
tric Co., North Adams, Mass.

Polarad Electronics Corp., Long Is-
land City, N. Y., announces the fol-
lowing appointments: Robert Fried-
man—named Applications and Service
Engineering Manager; and Herbert
Seymour—appointed Domestic Sales
Administration Manager.

Scintilla Div., The Bendix Corp.,
Sidney, N. Y., announces the follow-
ing appointments: David C. Baker—
named Assistant Chief Engineer,
Electronic Products; Robert D. Ben-
nett—named Senior District Applica-
tion Engineer, Dayton, Ohio, area;
and A. Patrick Moran—appointed New

| Products Manager.

Westinghouse Electric Corp. an-
nounces the following appointments
to its newly formed Superconducting
Materials Dept., Materials Mfg. Div.,
Blairsville, Pa.: Dr. Malcolm J. Fra-
ser—Director; Raymond E. Wien—
Manufacturing Superintendent; Wil-
liam J. Reichenecker—Engineering

| Manager; and Thomas J. Holleran—

| Marketing Product Specialist;

also,
C. J. Moll—appointed Manager, Envi-
ronmental Contract Dept., Construec-
tion Group, Pittsburgh, Pa.

Arthur E. Mahack—appointed Di-

{ rector of International Operations,

Motorola Semiconductor Products,

Ine., Phoenix, Ariz.

Oskar L. Eichna, Jr.—named Sys-
tems Analysis Engineer, Weapons
Systems Div., PRD Electronics, Inc.,
Hicksville, N. Y.
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Richard Dahlem—appointed to new-
ly formed Application Engineering
Dept., Semiconductor Specialists, Inc.,
Chicago, Ill.

General Precision, Inc., Tarrytown,
N. Y., announces the following ap-
pointments: Dr. Coleman duP. Don-
aldson—named Chairman, Scientific
Advisory Group; and Dr. Raymond L.
Garman—named Vice Chairman of
the same group.

Frank C. Elias—named Manufac-
turing Manager, Sola Electric Co.,
Elk Grove Village, Ill.

o

F. C. Elias ). Carmichael

Hughes Aircraft Co. announces the
following appointments: Charles M.
Horsley—appointed Head of Produc-
tion Control, Semiconductor Div.,
Newport Beach, Calif.; John W.
Scholz—named Head of Production,
Transistor Product Line, Semi-Con-
ductor Div.; and James Carmichael—
appointed Manager, Vacuum Equip-
ment Product Line, Vacuum Tube
Product Div., Oceanside, Calif.

J. C. Rodriguez—appointed Broad-
cast Sales Engineer, Stainless, Inc.,
North Wales, Pa.

Ira M. Rosenthal—appointed Chief
Industrial Engineer, Oak Mfg. Co.,
Crystal Lake, Ill.

Donald N. Davis—appointed Field
Sales Engineer, Arco Electronics, Inc.,
Great Neck, N. Y.

Dr. Julien Keilson—appointed Sen-
tor Scientist, Sylvania Electric Prod-
ucts, Inc.,, Waltham, Mass.

Dr. David A. Kahn—named Sys-
tems Associate, Melpar, Inc., Falls
Church, Va.

Dr. Aram K. Hampikian—appoint-
ed Technical Director, Sperry Semi-
conductor Div., Sperry Rand Corp.,
Norwalk, Conn.

Dr. Karl B. Niclas and John E.
Schulz—appointed Senior Engineers,
Traveling-Wave Tube Production Sec-
tion, General Electric Co.’s Power
Tube Dept., Schenectady, N. Y.

Dr. Landis S. Gephart—named Di-
rector of Products Assurance for
Space Systems, Lockheed Missiles &
Space Co., Sunnyvale, Calif.
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GOVERNMENT ELECTRONIC
CONTRACT AWARDS

(CONTINUED FROM PAGE 21)

Oscilloscope  ................. 36,315
Power supplies .............. 1,232,402
Radar ........ccoviiviiinnn 2,416,011
Radiac set .................. 216,860
Radioset .................... 7,214,980
Radiosonde set .............. 278,716
Receivers .................... 913,629
Recorder/Reproducer ... ...... 1,204,332
Recorders .................... 1,113,291
Recording systems . ........... 1,764,233
Relay armature .............. 299,124
Relays .......... .. ......... 93,482
Reproducers . ................ 30,302
Resistors ............. ........ 462,231
Semiconductors . .............. 1,018,715
Signal generators 559.810
Spectrophotometer 31,501
Switches ..................... 27,569
Switching system ............. 263,958
Synchro equipment .. 503,926
Tape, recording .............. 800,599
Telegraph equipment ....... .. 168,945
Telephone equipment ... ...... 1,248,106
Test equipment ....... ....... 2,891,412
Test sets .................... 1,567,497
Time signal generation system 515,393
Transceivers ................. 3,589,754
Transducers .................. 179,568
Transformers ... .............. 87,810
Transmitters . ................. 529,498
Transponders ................. 359,101
Tube, electron ............... 4,958,708
Tube, magnetron ... .. .. 1,954,838
Tube, traveling wave ......... 1,720,650
TV equipment ............... 360,699
Wire & cable ................ 538,334
X-Ray equipment ............. 307,250

Vehicle Monitoring
Contract Awarded

A contract to develop and im-
plement a portion of the shipboard
ingtrumentation systems for moni-
toring the flights of vehicles
launched from Cape Canaveral has
been awarded ITT Federal Lab-
oratories, Nutley, N. J.

The contract is from Sperry
Rand Corp. It is aimed at increas-
ing the flexibility of Atlantic Mis-
gsile Range facilities. Program
calls for the development of a por-
tion of the instrumentation sys-
tems and related equipment to be
installed aboard two ships being
specially outfitted for service at
distant AMR target areas.

ITT responsibilities will include
the ship’s telemetry, communica-
tions, data recording, timing, me-
teorological and electronic recov-
ery systems.

Joins U. S. Industries

Dr. John J. Theobold, who is re-
tiring as Superintendent of Schools,
New York City, will become a Vice
President of U. S. Industries, Inc.
The firm, located in New York City,
pioneered the field of programmed
instruction and teaching machines.
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Sub-Miniature Indicator Lights

Conform to applicable

Military Specifications.

Mount from FRONT of Panel in 15/32" Clearance Hole

PILOT LIGHTS
“The Eyes of Your Equipment”

Assemblies with Built-in Resistor —
(A patented DIALCO feature—U.S. Pat. No. 2,421,321)
Conform to MS25257 ... Accommodate T-2
Neon Glow Lamps: Type NE-2D (MS25252)

12 is recommended for general service on 105-125 volts Ac or bc. The High Bright-
ness type NE-2] (not MS) may be used on 110-125 volts AC only.

Features: Stovepipe lens molded of high-heat plastic gives 180° light spread; available
in choice of signal colors... Two terminals... Rugged construction; phenolic insulation
of Mil. Spec. grade... Anti-rotation (locking) features prevent rotation of unit while
being tightened to panel... For complete data request Brochure L-159C.

INCANDESCENT

Assemblies conform to M§25256
Accommodate T-1-3/4 Incandescent bulb with
midget flanged base, in voltages ranging from 1.3
to 28 (the 6 V. and 28 V. conform to MS25237).

For complete data request Brochure L-156E.

Samples on Request—at Once —No Charge

DIALIGHT

444

}" )/

\\

No. 137-8836-931

o -

T-1%

Foremost Manufacturer of Pilot Lights

CORPORATION

50 STEWART AVENUE, BROOKLYN 37, N. Y. " Area Code 212, HYacinth 7-7600
Booths 948-949 at the WESCON Show

BRESSLER
SSOCIATES

SALES
ENGINEERING
REPRESENTATIVES

New York State and
Northern New Jersey

ENGINEERING ASSOCIATE

4808 Bergenline Avenue
Union City, New Jersey
UNion 4-9577
NY: OXford 5-3727
TWX-UN CY NJ-1367

Syracuse, N.Y.
1433 Court St.
GRanite 1-8650

Circle 139 on Inquiry Card
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Circle 138 on Inquiry Card

How To Get Things Done
Better And Faster

BO-ADMASTER VISUAL CONTRO

¥% Gives Graphic Picture—Saves Time, Saves
Money, Prevents Errors

¥ Simple to operate—Type or Write on
Cards, Snap in Grooves

s |deal for Production, Traffic, Inventory
Scheduling, Sales, Etc.

¢ Made of Metal. Compact and Attractive.
Over 750,000 in Use.

Full price 34950 with cards

24-PAGE BOOKLET NO. Z-10

Without Obligation
Write for Your Copy Today
GRAPHIC SYSTEMS

Yanceyville, North Carolina

Circle 140 on Inquiry Card
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designers...is your

appointment in space with Hughes?

Today at Hughes you will find one of the
country's most active space-electronics or-
ganizations. Important new and continuing
projects, including SURVEYOR, SYNCOM,
Missile Defense and POLARIS guidance
systems are growing at unprecedented rates.

This vigor promises the qualified engineer or
scientist more and bigger opportunizies for
both professional and personal growth.

Many immediate openings exist. The engi-
neers selected for these positions will be as-
signed to the following design tasks: the
development of high power airborne radar
transmitters, the design.of which involves use

216

of the most advanced components; the de-
sign of low noise radar receivers using para-
metric amplifiers; solid state masers and
other advanced microwave components; ra-
dar data processing circuit design, including
range and speed trackers, crystal filter cir-
cuitry and a variety of display circuits; high
efficiency power supplies for airborne and
space electronic systems; telemetering and
command circuits for space vehicles, timing,
control and display circuits for the Hughes
COLIDAR* (Coherent Light Detection and
Ranging).

If you are interested and believe that you can
contribute, make your appointment today.

ELECTRONIC INDUSTRIES *

Please airmail your resume to:
Mr. Robert A. Martin
Head of Employment
Hughes Aerospace Divisions
11940 W. Jefferson Blvd.
Culver City 20, California
We promise you a reply within one week,

Creating a new world with ELECTRONICS
M- T |
| |
. HUGHES |
! |
b .|

HUGHES AIRCRAFT COMPANY
'
AEROSPACE DIVISIONS
An equal opportunity employer,
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PROFESSIONAL

OPPORTUNITIES

Reporting late developments aﬁecﬁng the employmont picture in the Electronic Industries

Design Engineers
Physicists < Mathematicians

Development Engineers -
Electronic Instructors -

Administrative Engineers -
Field Engineers -

Engineering Writers
Production Engineers

Management Research
Summary Available

A study by the Small Business
Administration shows that many
businessmen believe recruitment of
management personnel should be
continuous and involve five funda-
mental approaches.

First. Systematic recruitment of
potential managers. 2. Preliminary
screening of candidates on the basis
of past records and preliminary in-
terviews. 3. Further probing of
their abilities through tests and
references. 4. A series of intensive
interviews, and 5. Final selection
based on all the data plus the per-
sonal judgment of the executive
making the decision.

The summary cites, as one of the
most intensive studies of the char-
acteristics necessary for success-
ful management, the Round Table
on Executive Potential and Per-
formance. This conference was con-
ducted by the Columbia Univ. Grad-
uate School of Business. Conclusion
of the conference was that the per-
sonal characteristics essential to
a good manager are a strong drive
and ambition, physical and emo-
tional stamina, willingness to make
personal sacrifices, and willingness
to take risks.

The 4-page summary is based on
a study made by the College of
Business Administration of Louisi-
ana State Univ. under the SBA
research grant program. It can be
obtained at no charge from any
of the 59 SBA offices. Copies of the
full report, “Providing Manage-
ment Talent for Small Business,”
may be purchased for $2.50 from
the Div. of Business Research of
LSU at Baton Rouge, La.

N. J. Research Center

A $50,000,000 industrial scientific
research center consisting of an
R&D area and adjoining housing
development is being built about
three miles north of Princeton,
N. J., on U. S. Route 1.

ELECTRONIC INDUSTRIES -
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AIR FORCE AWARD

Dr. Leonard S. Sheingold, Vice President,
Research, Sylvania Electronic Systems, is
shown () receiving exceptional civilian
service citation from Gen. Curtis E. LeMay,
AF Chief of Staff. Dr. Sheingold returned
to Sylvania following 12-month leave to serve
as Air Force's Chief Scientist.

Demand for Scientists,
Engineers Increases 50%

Demand for scientists and engi-
neers rose nearly 509 this January
through April over the same four
months last year, reports Deutsch
& Shea, New York advertising firm.
The firm based its survey on the
amount of “help wanted” ads engi-
neering firms placed in newspapers
and technical journals.

'Workship' Aids Studies
At Calif. Tech College

A unique program called “work-
ship” has been adapted at Califor-
nia State Polytechnic College, San
Luis Obispo.

In the program cash grants se-
cured from industry of up to $500
are used to employ students for
equipment maintenance and setting
up experimental lab projects at the
school.

School officials say the program
results in three positive benefits:

The students earn while they
learn. The college benefits by im-
proved facilities, longer life of
equipment and some relief from
rising operational costs. Industry
benefits most of all, by obtaining
college graduates who have some
work experience to go along with
their degrees.

College Classroom Need
Overrated—C. of C. Head

A shortage of college and uni-
versity facilities ‘‘exists only in the
minds of those who wish to see the
federal government take over the
responsibility for financing and
managing higher education,” Ladd
Plumley, U. S. Chamber of Com-
merce President, recently declared
in Washington.

Plumley issued a statement to
correct what he termed the ‘dis-
torted picture of higher education”
which has been presented to Con-
gress in support of H. R. 8900, a
bill to appropriate federal funds
for construction of college class-
rooms and laboratories.

He continued, “Many recent
studies have indicated that class-
rooms and laboratories—academic
facilities—on our campuses are not
only adequate, but sufficient for im-
mediate enrollment increases of
300,000 to 400,000 students.

“Much of the illusion created of
a facilities shortage,” he said,
“stems from the fact that more
than 50% of college enrollment ap-
plications are directed, often in du-
plicate, to the so-called prestige in-
stitutions comprising only 10% of
the nation’s accredited colleges and
universities.”

Electronics Now
Top L. I. Industry

The electronics industry is now
Long Island’s biggest employer.
Electronics manufacturers in Nas-
sau and Suffolk Counties now em-
ploy 50,000 persons, or 30% of the
working force, according to a re-
port of the Franklin National
Bank. The aircraft industry, until
this year first, is now second.

Of 123 plants built on Long
Island last year, 34 were electronic.

FOR MORE INFORMATION . . .
on positions described in this
section fill out the convenient
resume form, page 218.
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The ELECTRONIC INDUSTRIES Job Resume Form for Electronic Engineers

Name S —Tel. No. B
Street

Address - S = Zone

City S _ _  State _
(O Single [ Married [] Citizen [J Non-Citizen Date of Birth

Will Relocate [] Yes [] No. If Yes [J Another City [ Another State
Salary Desired to Change Jobs in present area _
Salary Desired to Change Jobs and relocate in another area

Professional Memberships S S B

|
College or University 1 ~ Major B | Degree Dates

RECENT WORK EXPERIENCE
Company Div. or Dept. Title Dates

l

SIGNIFICANT EXPERIENCE AND OBJECTIVES
State any facts about yourself that will help a prospective employer evaluate your experience and job interests.
Include significant achievements, published papers, and career goals.

Mail to: ELECTRONIC INDUSTRIES—Professional Profile—56th & Chestnut Sts.—Philadelphia 39, Pa.
This resume is confidential. A copy will be sent only to those Companies whose number you circle below.
800 8ol 802 803 804 805 806 807 808 809 810
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Electronic Trends

HE electronic industries of

southern California enter 1962
with a new maturity, born out of
the recognition of past mistakes
in forecasting development times,
costs, and markets. This maturity
provides the kind of realism which
makes it possible to discuss with
confidence trends and changes
which will be evident in 1962—but
which are more accurately associ-
ated with the whole decade of the
1960’s. It is these trends and
changes with which we shall be con-
cerned.

What Constitutes the
Electronic Industries

I have spoken of the ‘electronic
industries” as though we all had a
common understanding of the
meaning of the term. Because this
is probably not the case, it will be
desirable at this point to discuss
what this industry includes. At one
time, the semanties gave no prob-
lem because the primary manifesta-
tions of the industry were radio
and television receivers and trans-
mitters and radar equipment—all
having in common a critical de-
pendence on thermionic vacuum
tubes. During the 1950’s, however,
many vacuum tubes were replaced
by semiconductor transistors and
diodes, and the bulk of the engi-
neering and manufacturing activi-

* From the paper presented to the 1962
Business Outlook Conference Los Angeles
Chamber of Commerce.
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ties began to evolve as end prod-
ucts, various types of sophisticated
military and industrial automatic
control devices, electronic digital
computers, automatic navigation
equipment, and automatic pre-op-
erational checkout systems. The
term “electronics industry” was
then broadened to include not only
the end items, but also all of the
instruments such as gyroscopes,
accelerometers, tape punches, tape
readers, detectors and display de-
vices, along with electronic com-
ponents such as tubes, transistors
and diodes. With these changes,
the whole character of the industry
also underwent a transformation,
so that now there has emerged a
major facet of the business in
which the largest efforts in man-
power and money are associated
with engineering, manufacturing,
and field servicing of relatively
smaller numbers of more and more
complicated aggregations of inter-
acting elements. This is the elec-
tronic systems activity which forms
the heart of so many of our mili-
tary, space, and industrial automa-
tion programs.

Several examples of major elec-

tronic systems include:

A. Radio and television net-
works.

B. Aircraft automatic controls
for flight, navigation, com-
munication, and engine opera-
tion.

C. Ground-based aircraft traffic
controls, such as ground-con-

By J. R. Moore*
President, Autonetics Division
and Vice President

North American Aviation, Inc.
Downey, Cal.

in Southern California

trolled approach systems
(GCA) and instrument land-
ing systems (ILS).

D. Missile guidance, flight con-
trol, and automatic count-
down systems.

E. Spacecraft navigation, con-
trol, communications, calibra-
tion, and malfunction detec-
tion systems.

F. Navigation and control equip-
ment for ships and subma-
rines.

G. Electronic data-processing
systems for management
monitoring and control of fac-
tory labor costs, inventory re-
quirements, material purchas-
ing and handling, accounting
activities, and various busi-
ness indices.

H. Automatic controls for ma-
chine tools, chemical proc-
esses, power plants, and pre-
operational inspection and
calibration of manufactured
items.

The trend of a major part of

The West Coast Electronic Manufac-
turers Association reports that over
the past five years, the number of
graduate professional engineers in
the western industry increased almost
exactly 100%,—from 17,000 to 34,000.
In the same period, average invest-
ment in research ond development
omong western companies has grown
to 814% per year.
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Electronic Trends (Continued)

the electronic industries toward in-
creasingly complicated end products
is having far-reaching consequences

on a

A.

Electronics employment in the West has climbed steadily

11 facets of the business. Thus:
An increasingly larger frac-
tion of total product cost is
devoted to development and
design engineering. This is
necessary because of the in-
creased numbers of interac-
tions among individual ele-
ments required by today’s
large systems; because the
total number of systems pro-
duced is relatively small, so
that operational experience
cannot be relied upon to
uncover design deficiencies;
and, because the whole ex-
panse of science is moving
forward so rapidly that engi-
neering changes are frequent,
even in equipment which has
been delivered.

Electronics is becoming more
and more the means for inter-
connecting and controlling
systems involving several
business and scientific disci-
plines. Major electronic or-
ganizations must, therefore,
include on their engineering,
field service, sales, and man-
agement rosters individuals
with increasingly broad sci-
entific and business back-
grounds — backgrounds in
aerodynamics, propulsion, nu-
clear physics, chemistry, met-

allurgy, manufacturing meth-
ods and processes, operations
analysis, and business sys-
tems.

. Similarly, the industries
which depend upon electronics
to provide the brains, senses,
reflexes, and nerve ganglia
which control and motivate
their own products are find-
ing it necessary to engage
personnel with some knowl-
edge of electronics to make
certain of its effective appli-
cation. Thus, the identifica-
tion barrier between the elec-
tronic system industry and
other systems industries is
becoming increasingly diffuse
and difficult to delineate.

D. A much greater emphasis on

reliability has been required
to achieve satisfactory field
operation of the increasingly
complicated systems. This em-
phasis on reliability begins
with basic concepts—is car-
ried as a primary design cri-
terion through the engi-
neering organizations —is a
necessary specification for the
procurement of parts—has
become a way of life in the
electronic industry’s fac-
tories—is a major factor in
field service organizations,
techniques, and equipment. It
has spawned a whole new
facet of the electronic indus-

try, whose output is equip-
ment for torturing, testing,
and evaluating a complex elec-
tronic system in search of its
proverbial horseshoe nail.

The combination of large
numbers of interacting parts
requires that the chances of
failure of any of these parts,
or the elements which inter-
connect them, be correspond-
ingly reduced as the number
of parts increases. For exam-
ple: a spaceship containing
100,000 parts on a three-day
trip to the moon could have
a chance of failure of one
part in a hundred if each one
of its 100,000 parts would
have an average failure-free
existence of thirty million
days. Furthermore, the elec-
tronic systems industry is
developing against a require-
ment that complicated assem-
blies of elements work relia-
bly the first time they are put
into the field. This emphasizes
the requirement for accurate
simulation of field conditions
in the engineering laborato-
ries and factories, together
with an all-out effort in engi-
neering and manufacturing
to anticipate possible causes
of failure and eliminate them
from the design and the pro-
duction process.

. The increased complexity of

electronic systems, their in-
teraction with the products of
other industries, the small
number of elements in any
production run, and the re-

No. of graduate engineers employed by Western electronic firms
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AN EAGLE IS BLIND ...

... Compared to the pinpoint infrared accuracy of today’s weapons.

Boeing engineers at the Military Aircraft Systems Division are making rapid advances in this important technology.
They are working vigorously in the field of infrared countermeasures. And they are developing advanced infrared
surveillance systems to improve the military's “seeing” capability. To assist them and to speed their progress,
they are provided with the finest laboratory and test facilities available — including mobile and fixed installations.

Other electronic engineers are progressing in the areas of acoustics, antennas, and radar. Their backup facilities
are among the best. Positions are open at both the Wichita and Seattle Branches of this division.

Career positions are also open in the following technologies:

Propulsion ] Automatic Controls
Structural Dynamics ] Mechanical Controls
0 Aerodynamics ] Systems Design
[] Stress Operations Analysis

The Military Aircraft Systems Division is presently working on long-range weapcn system programs, Opportunities for
professional growth at both the Wichita and Seattle Branches are excellent.

If you have a Bachelor of Science or Advanced degree and are experienced in any of the above technologies, send
your resume in confidence to Mr. Melvin Vobach, Dept. OE8, Military Aircraft Systems Division, The Boeing
Company, Wichita 1, Kansas.

BOEING

Other Divisions:

MILITARY AIRCRAFT SYSTEMS DIVISION
Wichita, Kansas Seattle, Washington

An Equal Opportunity Employer
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Aero-Space, Transport, Vertol, Industrial Products, and Boeing Scientific Research LLaboratories



Electronic Trends (Continued)

quirement for large numbers
of changes, has greatly
increased the problems of esti-
mating engineering and man-
ufacturing costs and comple-
tion times. This has led to a
concentrated exploration of
new cost accumulation and
control techniques with par-
ticular emphasis upon efficient
and accurate communication
among various elements of
the engineering, manufactur-
ing, material, quality control,
and field support elements of
electronic organizations. It
has also insured that a con-
tinuously increasing percent-
age of total expenditures in
the electronic industries is for
programs where the risk is
shared by the customer and
an electronic supplier via the
medium of cost-plus-fixed-fee
or cost-plus-incentive-fee con-
tracts. Such a situation has
served to reduce the percent-
age profit on sales in some
cases while, at the same time,
reducing the number of finan-
cial reports involving red ink.
F. Management problems and re-
quirements associated with
the increasingly complex
equipment and organizations
of the maturing electronic in-
dustry must command as
much application of ingenuity
as the davelopment, design,
and manufacture of the elec-
tronic products. There must
be as much emphasis on de-
veloping improved manage-
ment techniques for producing
complex equipments (by or-

1961 electronic sales by areas
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ganizations having a large
percentage of technicians un-
der conditions where program
costs are difficult to estimate,
and interfaces with other in-
dustries are numerous and
complex) as there is upon the
development of scientific ca-
pabilities for handling the
complexities of the equip-
ments themselves. This has
led to the evaluation of a
new activity, sponsored
mainly by the requirements
of Defense Department sys-
tems but increasingly ap-
plicable in the electronic
industry, called ‘‘program
management.” As a result,
the management matrix of
the modern electronic systems
organization includes the
management of people, the
management of programs,
and the management of spe-
cialties. We can expect the fu-
ture to bring developments in
the management of complex
systems and the organizations
that produce them slightly
less dramatic but every bit as
necessary as the accomplish-
ments of the expanding uni-
verse of science,

All of the foregoing consequences
represent trends which will con-
tinue and should have a profound
effect upon the character of the
electronic industry. Thus, we find it
maturing with a major part of its
activity rooted in complexity and
becoming less and less distinguish-
able from the other systems indus-
tries of our age.

Following the discussion of
changing characteristics of the
electronic industry, it now becomes
possible to identify some other
trends for 1962 and for the 1960
decade.

General Business Trends

My crystal ball corroborates the
numerous economic forecasts which
have preceded me—at least for the
year ahead. We can look for an
evolutionary, rather than a revolu-
tionary, extrapolation of the situa-
tions which emerged during the
last half of 1961. These include:

A. A continued increase in sales

ELECTRONIC INDUSTRIES °

and employment by the elec
tronic industry, with greatest
emphasis on military and
space electronics, but with in-
dustrial electronics also mov-
ing ahead on a solid base.

B. A continued maturing of the
industry in terms of elevating
problems of management,
manufacturing, field service
and finance into equivalence
with technical competence as
ingredients of the success
equation—a necessary condi-
tion for survival!

C. Increased emphasis on ef-
ficiency and cost avoidance as
a necessary condition for

sales, profits, and success
against an intensification of
competition.

D. Increased employment of cor-
porate funds for research and
new product development.

E. A further increase in the per-
centage of capital expendi-
tures used for machinery, test
equipment, and data process-
ing as contrasted with brick
and mortar.

F. A continuation of the recent
increase in wariness by inves-
tors, who have seen that the
term “electroniecs” has no
magical powers and can lead
to financial difficulties unless
the activities which it de-
scribes are leavened with
sound business judgment and
good management.

Bevond 1962. the crystal ball
grows more opaque. The timing and
effect of an impending technical
revolution cannot be accurately pre-
dicted at this time. The extent and
geographical allocation of major
new defense and space programs is
difficult to forecast. The definition
of the electronic systems industry
itself becomes uncertain as it
mingles more and more with the
aerospace, atomic energy, and man-
ufacturing equipment industries.

Some factors can be discerned
which represent the only solid basis
for business prediction. Southern
California has built up a reservoir
of technical and management talent
which should assure its success in
any competition involving equip-
ment with such high technical con-
tent and management complexity
as electronic systems. Furthermore,
the same factors of opportunity and
unexcelled living conditions should
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AC Spark Plug, The Electronics Division of General Motors, has
accepted an exciting new challenge: the development and pro-
duction of a navigational-guidance system for the first phase in
NASA's APOLLO project of manned flight to the moon. This new
assignment is another significant step in the progress that is
being made at AC . . . progress achieved through the knowledge
of AC’s highly skilled, highly respected staff of creative engineers.

We suggest that you inquire about the advantages of being
associated with our new assignment or other projects now
underway at AC. If you have experience in any of the following
specialties and havea B.S., M.S., or Ph. D. in Electrical Engineer-
ing, Mechanical Engineering, Physics, or Mathematics, send
your resumé to G. F. Raasch, Dir. of Scientific and Professional
Employment, AC Spark Plug Div., Dept. 5753K, Milwaukee 1, Wis.

MILWAUKEE ® Reliability Program Engineers ® Field Service Engi-
neers ® Electromagnetic Engineers ® Supplier Contact Engineers
® Radar Systems Engineers ® Radar Test Engineers ® Quality Control
Engineers/Analysts ® Technical Writers and Editors ® Scientific
Programmers

LOS ANGELES RESEARCH AND DEVELOPMENT LABORATORY
(Airborne Digital Computers & Advanced Inertial Guidance Systems)
= Development Engineers ® R & D Engineers ® Circuit Design Engi-
neers ® Systems Engineer

BOSTON RESEARCH AND DEVELOPMENT LABORATORY (Advanced
Inertial Guidance Systems & Components for Future Aircraft, Bal-
listic Missiles & Space Vehicles) ® Systems Engineers & Mathema-
ticians ® Electronic Circuit Engineers ® Physicists ® [nstrument Engi-
neers ® Electromagnetic Engineers ® Radar Systems Engineess

AC SPARK PLUG ¢ THE ELECTRONICS DIVISION OF GENERAL MOTORS

MILWAUKEE « LOS ANGELES « BOSTON

FLINT An Equal Opportunity Employer

AChiever Inertial Guidance for the TITAN I, THOR, and MACE /Bombing Navigation Systems Integrator for the B-52(C&D)/POLARIS Gyros and Accelerometers/ALRI
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Electronic Trends (Continued)

insure a continuation of this advan-
tage. Correspondingly, southern
California has in being some of the
major electronic facilities in the
country, with hard-hitting teams to
operate them. This, too, should au-
ger well for electronics in southern
California during the decade.

On the negative side of the
ledger, it should be pointed out that
California labor rates and business
taxes are not among the lowest in
the country. Furthermore, many
eastern and midwestern organiza-
tions have selected California only
as the site of their “brain” facto-
ries. Thus, we are familiar with
research, advanced development,
and operational study organiza-
tions, representing businesses
whose production facilities are lo-
cated in other parts of the country.
By establishing these “brain facto-
ries,” major industrial organiza-
tions have attempted to take ad-
vantage of the superior creative
atmosphere in southern California,
combined with existing plant and
facility investments and lower man-
ufacturing costs to be found else-
where.

Technical Trends

The 1950’s saw the rapid growth
and beginning of maturity of the
electronic industry. Perhaps the
most important single catalyst for
the industry during the 1950’s was
the introduction of semiconductor
devices typified by the transistor.
With the transistor, it became
possible to contemplate practical
versions of high-speed computers,
complex control amplifiers, and com-
munications equipment. This was
not only because of the substantial
reduction in size which could be ac-
complished by using transistors,
but, more importantly, because of
the greatly increased reliability of
the transistors. This reliability has
been a necessary condition to the
design of all of the complicated
equipments which are becoming
part of our industrial, defense, and
space establishments. Wiring and
hand-soldering were replaced by
printed circuits, machine soldering,
and welding. Means were found to
strike the proper balance between
the reliability of the transistor or
diode and the manufacturing proc-
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cesses for interconnecting them and
communicating with them.
However, a long look into the
crystal ball for the decade of the
1960’s reveals the beginning of a
technological revolution which
should far transcend, by compari-
son, the substitution of the transis-
tor for the vacuum tube. This revo-
lution involves a number of tech-
nical developments normally gath-
ered together under the title of
“microminiaturization.” With mi-
crominiaturization, it is possible to
produce whole circuits without
their being touched by human
hands in the processing. Fingers
are far too clumsy for control ele-
ments capable of doing many of
the functions of a transistor but
with dimensions measured in thou-
sandths of an inch. Close control of
manufacturing processes by elec-
tronics, and the replacement in
some cases of deft fingers by infi-
nitely more deft electron beams,
make it possible to build devices in
which ten million interconnecting
operating parts are packed into a
single cubic foot. This represents
a reduction in volume, over the best

WEMA PAST PRESIDENTS

H. P Balderson 1943..... H. Leslie Hoffman....... David Packard
Clayton E Bane 1944.. ... H. Leslic Hoffman....... Jack Kaufman
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that we can do using conventional
transistors and diodes, by a factor
of one hundred. As another exam-
ple, the Bureau of Standards has
reproduced six 81%” by 11” pages
of normal size print on the cross-
section of a human hair; In Auto-
netics laboratories, we have repro-
duced the Lord’s Prayer, not on
the head of a pin, but on its point.

The implications of these ad-
vances which are now beginning to
emerge from the laboratory reach
into all walks of life. One obvious
class of consequences is based upon
the exploitation of advantages to
be gained by reductions in size and
weight — complex equipments can
be designed for aircraft, missiles,
and space vehicles which, without
microminiaturization, would be too
heavy to justify them. Sensitive
electronic computers and controls
can be shielded from the effects of
radiation in space which could be
harmful to conventional transis-
tors. Tiny electronic transmitters
can be implanted along with suit-
able detectors, in humans and ani-
mals to provide a dynamic record
of the measurement of vital func-
tions with negligible discomfort to
the individuals. Information broad-
cast by these transmitters will be

WEMA COUNCIL CHAIRMEN
Los Angeles

San Francisco
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received remotely and analyzed to
give medical science a far deeper
insight into vital processes, disease,
and life itself.

Even more important than the
advantages to be gained by dra-
matic reductions in size, will be the
effects of microminiaturization on
reliability. It would be impossible
to contemplate increasing the num-
ber of elements in a given volume
by a factor of 100 without a cor-
responding improvement in the
reliability of each element. For-
tunately however, the expected fac-
tor of increase in reliability is even
greater than that of the reduction
in size. This arises from the elimi-
nation of processes which can be
improperly performed leading to
malfunctions—and the possibility
of taking advantage of redundancy
of elements in which the chance of
failure of a single element may be
small, but the chance of a simul-
taneous failure of two or more ele-
ments is almost completely negligi-
ble.

With such increases in reliabil-
ity, it becomes feasible to design
control systems which are more re-
liable than human beings and
which, similar to human beings, de-
tect their own failures and make
suitable corrections for them. With
such reliability, the electronic in-
dustry will be able to offer the air-
craft industry completely automatic
pilots which can handle the aircraft
from “power on” to “power off,”
calibrate its instruments, provide
its pre-operational readiness check,
and control it through a density of
air traffic many times that now
handled by our airways and termi-
nals.

In a similar manner, complete
factories can be entrusted to on-
line electronic controls, where pre-
viously the reliability of such con-
trols and the serious consequences
of their failure required that they
operate mostly off-line.

Complex data processing equip-
ment, already an important factor
in our laboratories and businesses,
can be called upon to perform many
more tasks which are now consid-
ered uneconomical. Many other con-
sequences of microminiaturization
are suggested by these few exam-
ples.

However, with such possibilities
on the microminiaturization hori-

(Continued on page 226)
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MIL-SPEC MOLDED CHOKES

MOLDED COILS CONFORM TO MIL-C-15305B

MILLER SERIES 9360

{MS 91189)

Mold Size: 0.281 = .031 diameter; 0.937 = .062 length.
Leads: AWG #21 TCW; 1.500 =% .125 length.
Power Rating: ¥, Watt Max. at 90° C.

PART T Q TEST Fo (Mc)  Rdc.  Ma. CORE
NO. uh MIN. FREQ.(Mc) =10%  MAX. MAX. ML,
9360-01 1.1 - 20% 60 10.0 200 09 2800 PHENOLIC
9360-02 2.2 = 20% 65 10.0 165 .20 1800 PHENOLIC
9360-03 3.3 = 10% 50 6.0 130 .32 1500 PHENOLIC
9360-04 4.7 = 10% 45 5.0 100 60 1100 PHENOLIC
9360-05 6.8 = 10% 40 4.0 90 1.10 800 PHENOLIC
79360-06 10.0 - 10% 40 3.5 70 1.80 600 PHENOLIC
9360-07  15.0 = 10% 40 3.0 55 3.00 500 PHENOLIC
9360-08  22.0 - 10% 30 2.5 27 30 1500  IRON
9360-09  33.0 - 10% 45 20 21 60 1100 IRON
T9360-10  47.0 = 10% 70 1.5 16 120 700 IRON
9360-11  82.0 4 10% 85 1.2 14 220 600  IRON
9360-12 100.0 = 10% 85 1.0 14 2.80 500  IRON
9360-13 1200 =+ 10% 85 1.0 13 400 400  IRON

For o Complete Listing of MILLER PRODUCTS osk for o copy of our Lotest Generol Cotolog
on your Compony Lletterheod.

EISLER q gy Sroriwelogss
Makes the largest — b
assortment of Precision

Press Type Resistance Spot

—Wire Butt—Seam—
Tweezer—Gun and Flash
Welders. We also carry

in stock Welding Tips.
Holders and other Welding
Accessories.

"KIR OPERATED PRESS TYPEH
SPOT WELDER:

ER WITH HYDROGEN OET |

WIRE BUTT WELD
. o (LAND 2 KVA |

770 So. 13th St., NEWARK 3, N. J.
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OF RELIABILITY
IN

RF BROADBAND

AMPLIFICATION

LEL's new line of Octave Amplifiers
reflects the same outstanding design
and quality manufacturing technigues
that have made LEL the “reliability”
leader in Microwave System Compo-
nents.

Utilizing multipole networks to achieve

maximum band coverage, LEL's new
Octave Amplifiers provide more power,
greater dynamic range and better VSWR
for such vital field and laboratory ap-
plications as surveillance radars, spec-
trum analyzers, high definition radars,
multiplexing systems and broadband
communications systems.

The New Octave Amplifiers are avail-
able as self-contained mounted units,
including solid state regulated power
supplies, or as amplifiers only.

Featuring:

» Higher Output Power

» Greater Dynamic Range
* VSWR: 1.5-1.7

* Solid State Power Supply

CHARACTERISTICS
{Model OCX-5-160)

Passband 160-320 mc
Gain 37 db
Dimensions 93" L x 342" W x 13" H

*Amplifiers only: designated OMX. or
OCX-. Mounted amplifiers complete
with power supplies: designated
OMP- or OCP-.

Send for descriptive folder
and 48 page Equipment Catalog.

rEs ..

75 Akron St., Copiague, L. I, N. Y.
AMityville 4-2200 « PYramid 9-8200
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zon, it is well to be warned against
the rainbow chasing which char-
acterized so much of the electronic
industry in the 1950’s. First of all,
what I have spoken of exists in
many of the laboratories of the
electronic industrial and scientific
institutions throughout the coun-
try. However, it is also a fact that,
despite the fanfare which has ac-
companied words such as “molelec-
tronics” over the past two years,
we do not see this equipment in
major production programs at this
time. This is a result of the fol-
lowing factors:

A. The manufacturing processes
are just being developed.

B. Negligible field experience
exists with the equipment
produced by such processes.

C. Although massive aggrega-
tions of microminiature ele-
ments are theoretically pos-
sible, such interconnected
complexes have not yet been
demonstrated in the field.

D. The primary advantage of
microminiaturization is in the
processing of very low-power
signals. These signals must
be obtained from mechanical
devices such as pressure me-
ters, thermometers, voltme-
ters, gyroscopes, mass Spec-
trometers, and many other so-
called “end organs.” The
reduction in size of these de-
vices has not kept pace with
the advances in the electronic
circuitry. These devices rep-
resent the inputs to the mi-
crominiature circuits. The
output of the microminiature
circuits almost always in-
volves power—power to run
motors—actuate displayers—
or control loudspeakers. The
field of microminiaturization
has not yet encompassed am-
plification involving power,
either electronic or mechani-
cal. As a result, the applica-
tion of microminiaturization
must be carefully evaluated
in parallel with advances in
end organs and power ele-
ments. There are many ap-
plications where it would not
be economical to have an am-
plifier as small as the head

ELECTRONIC INDUSTRIES °
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high voltage
connector
problems?

AILIDEIN

solves them by return mail

Alden makes high voltage connectors that are
more reliable . . . simpler . .. and less expensive.
Connectors you can trust absolutely to tame arc-
over and corona problems at voltages as high as
30 KbvC.

A few of the many Alden IMI High Voltage Connectors and
tube caps available for selving yeur problems.

It's done through Alden’s exclusive IMI (Integral
Molded Insulation) technique. With this unique
method, we can mold Kel-F, Polyethylene, or
Nylon insulation in a single hot shot directly
around leads, contacts, and any special circuit
components like chokes, resistors, or corona
shells.

Alden Integraily
Melded wire and
connector insula-
tion seals wire

Integral insulation requires
anly one long
leokage path

Pats. Pending

#——Exclasive Alden Insulotjen Re-
iieving Feature ailows vse of highly
resilient Punch Press Contacts,.

tegrally
meided
resistor . .

This one shot technique saves production costs.
These savings are passed on to you. And it actu-
ally adds reliability.

Let us prove it. Let us send you complete in-
formation by return mail. Better still, send us a
sketch. Tell us what you want to connect. Lay
out lead lengths, give voltage and current, en-
vironmental conditions. We’ll send you a sample
connector assembly or a proposal specifically
tailored to your needs. Just write:

ALDEN

PRODUCTS COMPANY
8123 N. Main Street, Brockton, Mass.
Circle 39 on Inquiry Card
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Electronic Trends (Continued)

of a pin to control cubic feet of power generation
equipment.

It is difficult to predict accurately the time when
microminiaturization will become a major factor in
the electronic industry, measured in terms of a major
percentage of the industry’s sales dollar. It seems
almost certain that this cannot occur until near the
end of the decade.

In the meantime, designs based on the refinement
of existing techniques will bring a new era of relia-
bility and performance to electronic systems, short

PROGRESS REPORT

The steady growth of WESCON has been in both number of visitors and num-
ber of exhibitors. A ten-fold increase in number of booths has taken place
since 1949. Number of visitors in 1962 should surpass the 1960 attendance

in Los Angeles, of 40,084. 1170
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FASTEN, SEAL
and CUSHION in

ONE OPERATION

with BARPAD-FASTENERS

Now, the convenience of headed fasteners pre-assembled
with resilient or compressible type Sealing and Cushioning
Washers. Cuts assembly time, protects surfaces, makes
positive seals of air, gases or liquids . . . from vacuum to
12,000 p.s.i. hydrostatic pressure,

Revolutionary new concentered design offers high or low
torque fasteners with a wide variety of sealing and cushion-
ing materials that meet government and industrial re-
quirements.

BARPAD FASTENERS can be plain or heat treated with
= regular or special platings. Available in all thread types
"%. with hex, truss, round, binding, pan, flat or oval heads.
Other Barwood designs include: BARCLAD® Reusable
Sealing Washers and BARTITE® Sealing Washers for per-
manent seals.

Solve your sealing and cushioning problems in 1 operation —
write for Bulletin 36 today. PATENTED AND PATENTS PENDING

L. J. BARWOOD MANUFACTURING CO., INC.

18 Williams St., Everett 49, Mass.
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NEW, RECTANGULAR

KELVIN

Wire-Wound

RESISTORS
for reliability

in printed circwit
high-density packaging

. SAVE MORE SPACE!! I

PUTS THE BEST IN
CREATIVE ELECTRONICS

INTO YOUR HANDS
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Rectangular and flot in configuration, the new Kelvin Series “'P'’ precision wire-wound
resistors offer o circuit designer the ideal solution for high density pockaging.

The new, flot configuration permits “’stacking’’ ane on top of another or loying resistors
side-by-side for minimum space requirements, especially in printed circuit applications.
All units ore wound with o single length of wire (no splices permitted) using Kelvin
develaped “relaxed’’ winding techniques. This method, by allowing a winding tensior
of only 172 to 3 groms, minimizes resistance drift with oge and “‘opens’’ or “‘shorts”
resulting from over-stressed wire. Units ore further stabilized by ortificial oging and
temperoture cycling prior to final inspection. Vacuum encopsulation eliminates voids,

General Specifications
*Wattage Ratings: based upon maximum ambient temperature of 125°C, derated 5%/°C above
125°C.

Windings: card type
Temperature Coefficient: 20 ppm/°C; (as low as -2 ppm/°C — limited temperature range).
Resistance wire having low thermal E.M.F. to copper is used exclusively.

Temperature Range: —65° to 125°C.

Standard Tolerances: 1%, 0.5%, 0.1%, .05%. .025%, .02%, .01%.

Connections: welded.

Encapsulating Material: high temp. epoxide resin.

KELVIN | COMMERCIAL] MAXIMUM | MINIMUM | SIZE MAXIMUM | LEAD
WATTAGE® | OHMS | OHMS VOLTS | SPACING
200 2 Meg. 1 | %rx '/. x| 100 1250
L L
125 1 Meg. f 1 WX U x Y%’ | 100 125

Our experienced engineers will answer your high-density packaging application inquiries
promptly. Send spe:ifi:o'ions or requirements to:

K
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chr.u!nluiiyei in
principal cities 5907 Noble Ave., Van Nuys, Calit.,
New York: Yonkers, 916 McLean Ave.,

TRiangle 3-3430
BEverly 7.2500

K E LVI N ELECTRIC COMPANY

Send for

FREE|

Catalog

28 pages of professional elec-
tronic equipment in kit and wired
form—for Lab.. .Line. . .Home

EICO, 3300 N. Bivd,, L.1.C. 1. N. Y. EIN-8

O Send free 32 page catalog & deater’s name.

O Send new 36-page Guidebook to HI-F) for
which | K 25¢ for t &h

Name

City

- = ———

Zone —. State
3300 N. Bivd,, LIC. 1, N. Y.

Roburn Agencies

Export Dept.,
— 431 Greenwich St,, N.Y. 13, N. Y.

See EICO ot WESCON Booth 3035
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a
VERSATILE
building
block...

NeW! ERIES 750

FIRING CIRCUIT

forSiliconControlled
Rectifiers

The Series 750 provides for fully
isolated outputs which will fire up
to four SCR’'S in any single phase
configuration. Two independent
control windings (1 MA Sensi-
tivity). Terminals can be shunted
with a potentiometer to manually
operate the firing circuit from
0-10096 output, no external
power supply required.

§19

FEATURES:

® 2 milliampere control winding
sensitivity.

® Magnetic amplifier reliability.

® Will operate any available
SCR'S regardless of size.

® Addition of potentiometer pro-
vides either bias or manual
control.

® Control winding isolated from
power circuits.

® Small size . .

in quantities
of 1.9

. 2"x214"x 3",

LILLTRONIC

CONTROL SYSTEMS
INCORPORATED
P.0. Box 47
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Electronic Trends
(Continued from page 227)

of the full-fledged introduction of
microminiaturization. Electronic
data processing in all of its forms
will continue to expand in the fac-
tory, the office, and the laboratory.

The need for men with capabili-
ties in several fields—already too
great to satisfy from our existing
stockpile—will continue to increase.
More scientists will have to learn
how to communicate efficiently and
how to evaluate the effect of non-
scientific factors on technical deci-
sions—how to recognize the relative
importance of all types of problems
viewed against the objectives of the
organization as a whole.

By the same token, managers
will have to become conversant with
technical factors—to avoid the mis-
takes of the rainbow chasers of the
1950’s. Even in the factory, the
technical competence of the em-
ployees will have to be steadily
upgraded.

All of this poses a challenge to
our industry and our educational
system — which more than ever
must work hand in hand to solve
the human problems of this new
age of complexity which we are
laboring so rapidly to create.

In summary, then, we can view
the electronic industry as one of
southern California’s greatest as-
sets — now and in the future. Al-
though becoming less and less
separable from the aerospace and
manufacturing equipment indus-
tries, the electronic industry will
almost certainly continue to be the
southland’s largest industrial em-
ployer—at least until it successfully
collaborates with the aerospace in-
dustry to achieve the dream of an
aeroplane in every garage — not
likely during the decade of the
1960's.

The increasing percentage of
total product cost which lies in re-
search, development, engineering,
and field service has far-reaching
consequences for management, em-
ployee, and our educational institu-
tions. Industries which once were
geared to one engineer for every
ten production workers are now
finding this ratio more like 1-to-2.
This trend, with increased emphasis
on aerospace programs and the
approaching advent of microminia-
turization is definitely continuing.
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 OPERATES
- PERFECTLY

An Adlake mercury relay functions
perfectly—even when smothered in
dust, dirt, or otherimpurities. Neither
gas nor organic material can pene-
trate its seal. Inside, mercury-to-
mercury contact takes piace in a
pure, non-oxidizing atmosphere.
This liquid contact completely elim-
inates failures caused by low contact
pressure, contact burning, pitting
and sticking. Provides a new, clean
contacting surface for each opera-
tion. No wonder Adlake mercury
relays stand up in "‘dirty situations”
where mechanical relays clog and
fail. Adlake has the most complete
selection of mercury displacement
and mercury wetted contact relays
in the industry. For complete infor-
mation contact your Adlake repre-
sentative, or Adlake direct.

RELAYS

THE ADAMS & WESTLAKE COMPANY

Dept. M-8808 Relay Division, Elkhart, Indiana
Phone 219 CONGRESS 4-1141
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LOOKING FOR
CAPACITORS ?

Turn to section 1500

T

You'll find the catalog data
of these manufacturers:

Arco Electronics e Atlee Corp., Atlas Div.
* Balco Capacitors ¢ Burnell & Co. o
Centratab « Component Research » Corning
Electr. Components e Dearborn Electr.
Labs. o Erie Resistor o Fansteel Metal-
lurgical « Film Capacitors » G L P Electr.
* General Capacitor » General Electric Co.
* Hammarlund Mfg. « Hopkins Engineering
e JFD Electronics e Jennings Radio o
E. F. Johnson Co. ¢ King Electronics o
Sangamo Elec. o Southern Electr. o
Sprague Prods.  Tansitor Electr. ¢ Vitra-
mon e Voltronics.

€em ELECTRONIC ENGINEERS MASTER
60 Madison Avenue ¢ Hempstead, N. Y.
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EQUIPMENT, MATERIALS,
PARTS & COMPONENTS

SMALL AD but BIG STOCK

of choice test equipment
ond surplus electronics

Higher Quaolity—Lower Costs
Get our advice on your prablem

ENGINEERING ASSOCIATES
432 Potterson Road — Dayton 19, Ohio

rHE oriivar Safe
Brulin Solvent Degreaser

'/l]?\ Classified by Underwriters'
L Laboratories as to Fire Hazard Only

CI¥BRULIN & COMPANY, INC.
29389 Columbia Avenue ¢« | 7, Indianas
y 4541, Baysh

West Coast: P O Boa

New Journal Published

The first issue of the RAE Jour-
nal was published in June. The quar-
terly magazine is published by the
RAE Society, a national group of
hobbyists interested in assembling
kits for radio, audio and electronic
equipment.

The organ will be available only
to members, who pay dues of $1 per
year.

WHY IS BOESCH

LEADING
MANUFACTURER
OF TOROIDAL
COIL WINDING
MACHINES and

From
1/32” 1. D.
y to 14" 0. D.
#50 AWG to
#7 AWG wire

BECAUSE 1. BoESCH MACHINES ARE RUGGED PRODUCTION
WORKHORSES . . . providing continuous high production outputs
with a minimum of downtime.

2.BOESCH MACHINES ARE EXTREMELY FLEXIBLE . . . each machine
is designed to accommodate a wide range of product requirements
and operating conditions.

3.BOESCH OFFERS THE LATEST AND MOST COMPLETE LINE OF
TOROIDAL COIL WINDING EQUIPMENT AVAILABLE.

4 oescH MAINTAINS A COMPLETE WINDING LABORATORY SERV-
ICE TO HELP CUSTOMERS EXPERIMENT WITH NEW CORES AND
DEVELOP EFFICIENT METHODS.

Write For Complete Information

BOESCH MANUFACTURING DIVISION

BOESCH

Waltham Precision Instrument Company, Inc.
Danbury, Conn. Tel: Ploneer 3-3886 Teletype: DANB 468

See us at WESCON Booth 3918
Circle 150 on Inquiry Card
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ELECTRONIC INDUSTRIES °

for maximum
reliability

SPECIFY BIRTCHER
HEAT RADIATORS

LOW-COST

HEAT RADIATOR
FITS 75% OF
SEMICONDUCTORS

Birtcher's new compact, low-cost
3AL-771 heat radiator has a univer-
sal hole pattern for mounting 75%
of most popular semiconductors in-
cluding TO-3, TO-36 and all ;-in.
stud mounted cases. You don't have
to stock a variety of heat radiators
for different case sizes now—one de-
sign, from stock does the job of
keeping junction temperatures well
within safe limits at highest wat-
tage dissipation even in free-air
mounting. No protruding fins or
fingers to get in the way. A total
of 15 sq. in. of effective radiating
surface ir a e¢lean design. Material
is .063 aluminum alloy 1100-H14 per
QQ-A-561c and black anodize finish
per MIL-A-8625A Type II.

Available from authorized
distributors

Write today for certified
camparison test reports

THE BIRTCHER
CORPORATION

INDUSTRIAL DIVISION
745 S. Monterey Pass Road, Monterey Park, Calif.
ANgelus 8-8584

TUBE/TRANSISTOR/COMPONENT
COOLING AND RETENTION DEVICES

Circle 151 on Inquiry Card

August 1962




rugged
reliability

Circle 91 on Inquiry Card
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1300 KC Solid State Counter for s750

Measure frequency and ratio directly; meas-
ure speed, rpm, pressure, temperature, ac-
celeration or any phenomena that can be
converted with transducers to ac or pulses.

The same design, circuitry and construction
features of all new transistorized ¢ count-
ers are incorporated in this low-priced, gen-
eral-purpose counter. Time base is derived
from the power line, providing 0.1% ac-
curacy—fully adequate for many frequency
measurements. The counters have a maxi-
mum counting rate of 300 KC. 0.1 v sensi-
tivity permits low-level measurements.

Model 5211A has gate times of 0.1 and 1
second. Model 5211B has an additional gate
time of 10 seconds. Otherwise, the instru-
ments are identical. A storage feature,
which can be disabled by a rear-panel
switch, provides a continuous display, each
reading held on the 4-digit neon columnar
readout until the count itself changes. The
counters provide a 1-2-2-4 BCD code output
for systems use or recording devices.
Manual gate allows the 5211 counters to be
controlled by the front panel, or be oper-
ated remotely by contact closure or suit-
able pulses.

Solid state design and construction provide
low power consumption, low heat dissipa-
tion, operation over a wide temperature
range. The counters are housed in the new
@& modular cabinet for bench and rack
mount. Plug-in circuit modules and ready
accessibility simplify maintenance. Both
models weigh but 10 Ibs. and can easily be
carried in one hand. Conservative design
features, such as the use of decade dividers
in the gate generating circuits, provide
operational stability and eliminate cali-
bration problems.

Specifications
Maximum counting rate: 300 KC
Display: 4 digits, neon column
Input sensitivity: 0.1 v rms sine wave
Temperature range: —20 to 50°C
Time base: 50 or 60 cps power line
Manual gate: Controlled by front panel function
switch, by external contact closure,
or by 3 volt peak positive pulses at
least 10 usec wide at half amplitude
point.
Frequency measurement: 2 cps to 300 KC; accuracy =+ 1 count,
+ time base accuracy
Ratio measurement: Reads: (f;/f»)
Range: f1: 2 cps to 300 KC (0.1 vrms)
f2: 100 cps to 300 KC (1 v
rms into 1000 ohms)
Accuracy: + 1 count of f;, + trigger
error of fo
Dimensions: 16342” wide x 3%2” high x 1112”7
deep, 10 Ibs.
Price: @ 5211A, $750.00; @ 52118, $825.

Data subject to change without notice. Prices f.o.b. factory.

HEWLETT-PACKARD COMPANY

1501 Page Mill Road, Palo Alto, California
Area Code 415, DA 6-7000
Sales and service representatives in all principal areas;
Europe, Hewlett-Packard S.A., 54-54bis Route des Acacias,
Geneva; Canada, Hewlett-Packard (Canada) Ltd., 8270 Mayrand
Street, Montreal. 7903
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9N1700 5Watts |

IN1701 25 Watts ||
ON1702 75 Watts L.

- 2N1703 75 Watts ]|
2N2270 5 Watts

- 9N2338 150 Watts T
ON2339 40 Watts |11
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LOW COST DESIGN FLEXIBILITY UP TO 150 WATTS

Now, RCA adds 3 new types, 2N2338, 2N2339, 2N2270 to its
line-up of low-cost silicon transistors at prices starting as low as
comparable Germanium Power Types.

Here’s RCA’s answer to today's value and performance requirements for
industrial and military applications...a broad new economy linc of silicon
transistors. This low-cost, high performance line now includes three new
types, 2N2338 and 2N2339, high and medium power types, respectively,
and the 2N2270, RCA’s new cconomy version of the “Universal™ triple-
diffused planar silicon transistor type 2N2102. With these additions,
RCA’s cconomy silicon line now offers:

e High dissipation ... up to 150 watts

® Top performance at high temperatures. .. up to 200°C

® Widc-range beta control...up to 10 amps

These low-cost silicon types are immediately available to bring you new
cconomy and greater design freedom for industrial and military circuits
demanding the reliability and performance of silicon transistors.

Circle 94 on Inquiry Caxd AVAILABLE THROUGH YOUR RCA DISTRIBUTOR
Visit the RCA Exhibit at WESCON—Booths 1043-1050

‘r!’-] THE MOST TRUSTED NAME IN ELECTRONICS

3 E = T
tg
B iBEEL
‘ |
New RCA 2N2270 New 150-watt New 40-watt
Triple-Oiffused Planar RCA 2N2338 RCA 2N2339
e -
ST -
For new low prices call your RCA P
-~ - o
representative today. For FREE f s ™
Technical Bulletin on RCA's Econ- -—
omy Silicon Line, write RCA Semi- '
conductor and Materials Division,
Commercial Engineering, Section
1J-8. Somerville. N. J.
—

FIELD OFFICES...

EAST: Newark, N. J., 744 Broad St., HU 5-3900 - (Camden-Philadelphia
Area) Eriton, N. J., 605 Mariton Pike, HA 8-4802 - Syracuse, N. Y., 731
James St., Rm, 402, GR 4-5591 . Baitimore, Md., EN 9-1850 - NORTHEAST:
Needham Heights 94, Mass., 64 "'A" St., H! 4-7200 - SOUTHEAST: Orlando,
Fla., 1520 Edgewater Dr., Suite =1, GA 4-4768 - EAST CENTRAL: Detroit
2, Mich., 714 New Center Bldg., TR 5.5600 - CENTRAL: Chicago, Ii1.,
Suite 1154, Merchandise Mart Plaza, WH 4-2900 - Indianapolis 5, Ind.,
2132 East 52nd St., CL 1-1405 . Minneapolis 16, Minn., 5805 Excelsior
Blvd., WE 9-0676 - Denver 11, Colorado, Continental Terrace Bldg., Suite
301, 2785 N. Speer Blvd., 477-1688 - WEST: Los Angeles 22, Calif., 6801
E. Washington Blvd., RA 3-8361 . (San Francisco Area) Burlingame, Calif.,
1838 E| Camino Real, OX 7-1620 - Seattle 4, Wash., 2250 First Ave. S.,
MA 2.8816 - SOUTHWEST: Dallas 7, Texas, 7905 Carpenter Freeway,
ME 1-9720 - GOV'T: Dayton, Ohio, 224 N. Wilkinson St., BA 6-2366 -
Washington, D. C., 1725 "K' St., N.W., FE 7-8500 - RCA INTERNATIONAL
DIV., 30 Rockefeller Plaza, N. Y. 20, N. Y, Cable Address: RADIOINTER, N. Y.






