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RS-198. Featuring
greater dielectric
strength, Type C
DISCAPS are ideal for
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applications. Rated at
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a higher safety factor.
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and .04 MFD with a rating
of 1000 volts.

TYPE JL

DISCAPS should be
specified in applications
requiring a minimum
of capacity change as
temperature varies
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change is only +7.59%
of capacity at 25°C.
Standard working
voltage is 1000 V.D.C.

TYPE SM
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and meet the specs for
ETA RS-198 for

Z5U capacitors and
are available in values
of 800, .001

0015 GMV; .005
+80% —209, +209,:
.01 4809, —209,
+209%, and .02

+809% —209.

DISCAP
CERAMIC
CAPACITORS

See us in Booth 1414 I.R.E. SHOW

RADIO MATERIALS COMPANY

A DIVISION OF P. R. MALLORY & €o., INC.

GENERAL OFFICE: 3325 N. California Ave.

Chicago 18, 111,

Two RMC Plants Devoted Exclusiveiy to Ceramic Capaciters

FACTORIES AT CHICAGO, iLl. AND ATTICA, IND.

Circle 1 on Inquiry Card

.y

RM(C
.02



ROBERT E.

ELECTRONIC INDUSTRIES

McKENNA,

.

Publisher .

PERIODICALLY, during the past two
years, we have presented “Editorial
Staff Studies” in ELECTRONIC INDUS-
TRIES. Most of you will recall having
read one or more of these. Some of the
topics or subjects that these reports
have covered include: Medical Electron-
ics, Ultrasonics, Wire & Cable Data,
Qemiconductor Diode and Transistor
Specification Charts, Transistor Inter-
changeability Data, Today’s Electronic
Engineer, Thermoelectricity, Human
Factors in Engineering, and many others.

In this our March issue we are again
presenting several new staff studies.
First there is “Special Purpose Cathode
Ray Tubes” starting on page 163. A
new, revised, and up-dated “Transistor
Interchangeability Chart” begins on
page 181. Finally there is a follow-up
sequel to “Today’s Electronic Engineer”
which starts on page 311.

These editorial staff studies represent
our editorial efforts to provide useful
and needed information to practicing or
working electronic design engineers.
Each of these studies require a consid-
erable amount of time to research in-
formation sources and to prepare the
material as obtained for publication.
Usually at least six months are involved
for each report and frequently this pe-
riod extends to nine or twelve months.
In practice, each editorial staff report
is assigned to an editor who functions
more or less as the ‘“‘senior project en-
gineer.” Other staff editors feed him
any leads, information, clippings or data
on the subject that they acquire. The
report editor may engage in mail ques-
tionnaire programs, undertake a con-
siderable number of field trips, and be-
come involved with innumerable phone
calls before he can collect all the infor-
mation required for his editorial staff
study. Thus we can see that each study,
in providing needed and useful informa-
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tion, also involves considerable time, ef-
fort, and expense for its publication.

Recently, we became aware of a field
situation which prompted this editorial.
One company reported that it had re-
ceived a letter, presumably from a free-
lance writer, which stated that for a
fee the writer could assure the company
of prominent mention in one of our edi-
torial staff studies. Of course, nothing
could be further from the truth!

ELECTRONIC INDUSTRIES is a Chilton
publication and as such is directly sub-
ject to the “printed” policies of the
Chilton Comany. The policies, published
in booklet form, are inviolable and man-
datory for every Chilton employee. We
believe it desirable for all of our readers
to know of the existence of this policy
and below we have reproduced the seven
points of editorial policy that are bind-
ing on all 17 Chilton magazines.

In the future, we would greatly appre-
ciate receiving information from any
reader who is approached in person or
by letter by anyone who is not an official
member of the ELECTRONIC INDUSTRIES
editorial staff. ‘The names of all staff
individuals are to be found on the mast-
head, appearing on page 2 of each issue.

Chilton's Editorial Policy

To moke eoch magazine a vital force for odult
education.

To give readers accurate, useful and timely informa-
tion to help them in their business or professional
lives.

To respect the rights and dignity of the individual.
To maintain by all ethical means a position of ag-
gressive leadership in each of the fields we serve.
To select ediforial matter on the basis of reader
values only. The acceptability of editorial matter
is never based on advertising considerations.

To draw a sharp line between editorial matter and
advertising space. Payment, in any form, will never
be accepted for material in our editorial columns.
To edit each magazine in the best inferests of the
field it serves. Our responsibilities fo readers come
first. We will spare no effort in searching for news,
technical, maorket and merchandising information
that will help them in their business or profession.
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Highlights

|of this issue

Electron Gun Finds New Role page 163
Sixty years ago, Sir J. J. Thomson first used the cathode ray as a
precision measuring device. Today, the demands of rapid data
processing combine this precision with the inherent speed of elec-
tronics fo devise tubes that can keep pace. Here's a rundown on
the most interesting applications.

RFl is Everybody's Business page 131
The radio frequency interference problem is gaining the prominence
it justly deserves. Up to now engineers "let George do it when the
RF| problem came up. Now the responsibility is being placed on all
electronic engineers. See "Making Transmitters RFl-Free™ beginning
on page 132, and "Consider Interference in Systems Design" begin-
ning on page 42.

Transistor Interchangeability Chart page 181

A comprehensive cross-referencing of transistors and their nearest
equivalents. A pioneering service of ELECTRONIC [INDUSTRIES,
the listings identify all manufacturers, and also include dimension
drawings so that both electrical and physical interchangeability can
be checked.

1960 International IRE Convention page 125

The annual IRE Show and Convention is now International. Over
60,000 engineers will visit the show this year. Featured are over 850
exhibits and 275 technical papers. One of the highlights is a sym-
posium, "'Electronics—Out of this World" conducted by Ernst Weber
and a panel of space experts.

Molecular Electronics page 100
New concepts and capabilities in solid state devices. "Growing"
radio receivers, amplifiers, from pools of molten semiconductor mate-
rials—termed possible.

Points to Consider When . . . Using the Tunnel Diode  page | 10

Little over a year has passed since the tunnel diode was first reported
by Esaki. But, recognizing the tunnel diode’s potential, the semi-
conductor industry has swung into serious application developments.
This article presents some general considerations on their use as
amplifiers.

A One Megabit Storage page |14

A survey indicated the need for larger capacity memories in the
medium computer field. Design engineers took an existing magnetic
drum memory and increased its capabilities 8 times. Their ideas and
innovations, given here, will prove useful to other design engineers.

Controlling Alternator Frequency page 104
Many pieces of airborne equipment depend for their accuracy on
rigid control of the alternator power supply frequency. This new
system holds the frequency within 0.4 CPS at 400 CPS by nulling a
line frequency signal and a precise reference frequency through an
electrical differential.

The AC Potentiometer—A New Circuit Component  page 120

Autotransformers have a number of very desirable characteristics.
These characteristics are also desirable in a precision potentiometer.
The union of the two produces an extremely useful new component.

Electron gum

Tunmnel Diodes

One Megabit Storage

Molecular Electronics




RADARSCOPE

FOR ROCKET TELEMETRY

New communication system, the “Direct Re-entry Telemetry System,”
developed by ITT Laboratories, transmits through the white-hot en-
velope of ionized air that builds up around a space vehicle re-entering
the earth’s atmosphere. It assures uninterrupted communications from
satellites through the complete flight. 1t is being demonstrated here
by ITT vice-pres. A. M. Levine.

THE GOVERNMENT IS PLANNING to convert the
SAGE System to air traffic control, if possible. The
reason-—Khrushchev says the USSR will build no
more bombers. If this is true, and the Government
feels that it is, it’s obvious that we either will have
to scrap our huge investment in SAGE or find a new
use for it.

AIRCRAFT AND MISSILE CONTRACTS account
for 64% of the awards of $500,000 or more made
by the government to leading defense contractors.

RESEARCH CONTRACT has been awarded to West-
inghouse by the Air Force to develop production
processes for dentritically grown single erystal
semiconductor materials. The contract will exploit
discoveries made under a former contract by West-
inghouse Research Laboratories. The semiconductor
materials to be used will be silicon and galium
arsenide. The dentritic process greatly speeds the
manufacture of the semiconductor materials, pro-
ducing a thin ribbon-like strip having a shiny,
mirror-like finish.
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THE ELECTRONIC INDUSTRY is now the fifth
largest industry in the country. It has been pre-
dicted that it will step into first place within 10
years.

TOP GOVERNMENT DEFENSE contractor is Gen-
eral Dynamics Corp. In Fiscal Year 1959 General
Dynamics got awards totaling $1.66 billion, or 7.2%
of the U. S. total. Over 80% of General Dynamic’s
awards were in the aireraft and missile program.

SMALL BUSINESS CONCERNS were awarded 8,517
contracts valued at over $390 million from U. S.
Government procurements during the six month
period ending December 1959. This is a 24% in-
crease over awards during the corresponding 1958
period. For the year as a whole, the amount
awarded to small business firms was up over 25%
over the year before.

INTEREST IN AM STEREO BROADCASTING
should be needled by an application made last month
to the FCC by Kahn Research Laboratories. Kahn
Is requesting permission for broadcast stations to
use their system of AM stereo broadcasting during
the prime listening hours. Even inexpensive ac-dc
receivers are adequate for receiving the signal. In
fact, cheaper receivers have certain advantages in
their narrow bandwidth so far as handling a single
side band.

SPACE DETECTIVES

In this 86-ft. long tunnel at Sperry Gyroscope Co. engineers study
the behavior of infra-red radiation. Walls of the tunnel are blackened
to control background radiation. Facilities allow the researchers to
investigate IR under atmospheres which exist on other planets in
the solar system—Venus or Mars, for instance.

ELECTRONIC INDUSTRIES +« March 1960




Analyzing current developments and trends throughout the electronic

industries that will shape tomorrow's research, manufacturing and oper.

LEASING OF PRODUCTION EQUIPMENT by elec-
trical and electronics manufacturing firms spurted
far ahead in 1959. It reached a total of $23.6 million
worth of equipment on lease, a gain of 39% over
1958. Predictions are that equipment leasing will
double in 1960. Some of the reasons: More com-
panies will lease equipment to avoid the pinch of
tight money; more and more companies will be af-
fected by increasing technological progress, which
is speeding obsolescence of machinery.

IT WILL BE INTERESTING to see how Motorola
fares in their efforts to crack the closed-circuit TV
field. Perhaps no field has had no more false alarms
than closed-circuit TV. Each year since 1950 closed-
circuit TV manufacturers have been optimistic
about sales in the following year. The optimism
has been understandable, for the number of possible
applications is endless. But somehow closed-circuit
TV has never really found the mass market that
its proponents have insisted existed. In explaining
the repeated delays, one of the most frequent ob-
stacles pointed to has been the lack of service and
installation facilities. Motorola shines in this de-
partment, with over 800 service shops across the
country.

AUTOMATION is creating a need for a new kind of
maintenance man, a highly trained engineer-tech-
nician, to cope with complex electronic control sys-
tems. GE’s James J. Durkan points out that “for
computers and programming control systems there
is need for a trained engineer-technician as trouble-
shooter and repair man. He may merely locate a
faulty seal component, a black box, and replace it
with a new one. But he must be well trained in the
design of the control system and understand its
importance and timeliness to the productive proc-
ess.”

NEW APPROACH is being tried by Daystrom Inc.
to find and hire the most capable scientific minds.
Daystrom is establishing a technical advisory com-
mittee of university scientists, similar to the pro-
grams that the Dept. of Defense uses for review of
R&D progress. Each of the men chosen by Daystrom
is an authority in one of the fields in which Day-
strom operates. The initial assignments for the
committee will be to review the company’s R&D
program and to provide the latest information on
the status of basic and applied research which is
being carried on in universities throughout the
country. Arrangements such as this have two-fold
advantages: With the increased income scientists
can be induced to stay on the campus, and the time
lag between practice and theory is greatly de-
creased.
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THE FCC has received complaints from the Ameri-
can Trucking Association that AT&T and Western
Union are placing “a double stranglehold on the
use of microwaves.” The brief was filed by ATA
at a hearing on a request for rate increases by the
two companies. The two firms are seeking increases
which should give them a 10% return on their pri-
vate line lease circuits. The ATA brief charged that
AT&T and Western Union are opposing the licens-
ing of microwave rights to private business, and at
the same time have refused to make microwave
available to their customers at lower rates. The
ATA brief warned that “unless the commission
takes a firm hand and . .. compels AT&T and West-
ern Union to pass on to the public the savings result-
ing from the use of microwaves, these carriers will
be free to determine where, when and whether such
savings should be reflected in the course of service
the public must pay.

COSTS OF RESEARCH AND DEVELOPMENT for
many of today’s major weapons have reached a point
where they exceed production costs, says Aerospace
Industries Association’s Orval R. Cook.

SUPER-ACCURATE GYRO

At G.E.'s General Engineering Lab engineers Karl F. Schoch (r.) and
James F. Young examine components of new high accuracy gyro. The
golf-ball size sphere will rotate at high speed in a vacuum—suspended
solely by a magnetic field. Technique makes use of the behavior of
metals at temperatures near absolute zero.
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BOURNS
TRIMPOT
WITH
BUILT-IN

TEMPERATURE
STABILITY

Stable settings under extreme temperature conditions is
an outstanding feature of the Trimpot® potentiometer. This thermal stability is built-in through all phases of design and production —

MATCHED COEFFICIENTS OF THERMAL EXPANSION THERMALLY STABLE CERAMIC MANDRELS

Resistance wire and mandrels have matched coefficients of thermal  Bourns takes advantage of high thermal stability of ceramic materials
expansion to reduce the “strain gage effect.” Linear expansion rates  for element mandrels. Today, all Bourns Trimpot potentiometers pro-
for the mandrel and wire match so closely that the temperature co- vide the improved performance and reliability afforded by ceramic
efficient value for the entire wirewound element approximates that of  materials.

the wire itself. we
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i ) )
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EXCLUSIVE SILVERWELD® TERMINATION EXCLUSIVE TENSION CONTROL EQUIPMENT

Silverweld is an actual metal-to-metal fusion of efement wire and  Bourns has developed specialized winding equipment that provides
external terminal. In doing away with mechanical or soft-solder joints,  constant and precise control of wire tension during winding operations.
Bourns eliminates potential hot spots thus extending the potenti- “Necking” of the wire or resistance-altering stresses never occur.
ometer's temperature range. The fusion of the Silverweld terminal to  Instead the wire remains uniform — well able to withstand temperature
many turns of wire on the resistance element avoids the problem of  variations with no appreciable change in resistance.

single wire termination. Sitverweld is virtually indestructible under

thermal stresses.

i BOURNS
4

224L~ £-103 10K

Specify Trimpot — the original leadscrew - BOURNESE, INC.,, TRIMPOT DIVISION
actuated potentiometer with reliability on 6135 MAGNOLIA AVE , RIVERSIDE, CALIF.
which you can depend. 20 basic models — PLANTS: RIVERSIDE, CALIF. AND AMES, IOWA

4 terminal types ~3 mounting styles,

Write for new Trimpot summary brochure and list of stocking distributors.

Exclusive manufacturers of Trimpot®, Trimit® and E-Z-Trim®. Pioneers in transducers for position, pressure and acceleration.

Circle 2 on Inquiry Card ELECTRONIC INDUSTRIES - March 1960



INTRODUCING

A new corporation devoted exclusively to the design, fabrication and installation of
antenna systems in the fields of scatter communications, missile tracking, space
tracking, radar and surveillance, radio astrcnomy and special antenna products.

Bitl VanderWolk

For more information, please send for our folder

ELECTRONIC INDUSTRIES -

A word from the new president, Charles Creaser. ..
“Qurs is primarily an engineering organization
which is employee-owned and employee-run.
Our objective can be stated simply: it is to
lead in the development and introduction of
new and improved techniques and processes.
We are equipped to handle the entire
antenna system — reflectors, mounts,
feeds, pedestals, waveguide, rotary
joints — everything from transmitter

and receiver on."”

ANTENNR SYSTEMS

...and from the vice-president,
wWe're off to an exciting start. We've taken
a new approach to antenna marketing by
building a new, 30-foot parabolic dish for
space tracking and communications, which
promises to be more accurate than anything
yet built. Very soon, we'll have the fin-
ished product, built and operating, to
show to industry and government. In-
stead of offering a design and a promise
of performance, we’ll prove ours first.

NL.

Hingham Industrial Center, Hingham, Mass.

Circle 3 on Inquiry Card

March 1960




¥East Printer-Plotter
System

The Printer-Plotter System plots
out graphical or printed data at
300,000 points per minute from
computer-processed magnetic tape.
Developed by Briggs Associates,
Inc., Norristown, Pa., this unit is
said to be 5000 times faster than
today’s speediest commercially-
available method for automatically
plotting graphical data, the tape-
fed X-Y plotter.

Relatively slow print-out speed
has been a major problem, handi-
capping computer capabilities. This
system is said to permit computers
to print out data almost as rapidly
as they can process it.

The: high-speed printer-plotter system was
designed by Briggs Associates, Inc. The
system will be turned over to G.E's MSVD

for use on the Atlas Missile

As a straight printer, without
plotting, the Briggs System is four
times faster than the best conven-
tional system now available. In a
publishing or direct-mail applica-
tion, for example, the system could
print out 90,000 magazine or other
address labels per hour—more than
twice the capability of the fastest
technique now available.

program

Space Travel Trainer

Astronauts will spend up to two
weeks under the conditions of
outer space, without leaving the
ground. R&D work for a new
space cabin simulator is being con-
ducted by American Machine &
Foundry Co.’s Mechanics Research
Div.

The space cabin simulator will
be equipped with the complex air
conditioning and cabin pressuriz-
ing equipment necessary to keep
astronauts alive at temperatures
hundreds of degrees below Zero,
and at zero gravity when the
human body would be completely
weightless.

8

Communications for
Man in Space

Sometime between Sept. 1960
and Dec. 1961 a Project Mercury
capsule containing an astronaut is
scheduled to be thrust into space.
Before its launching, however,
every effort must be made to safe-
guard the life of the astronaut.
Scientists at the National Bureau
of Standards are assisting by con-
tributing to the planning of a re-
liable world-wide ground commu-
nications network essential to the
smooth functioning of NASA’s
man-in-space program.

Communications experts at
Boulder’s Central Radio Propaga-
tion Laboratory (CRPL) will be
responsible for recommending the
most reliable radio path to relay
vital tracking information on the
capsule back to the computer site.
Engineering requirements for the
whole system will be completely
analyzed by NBS scientists. They
will determine the most usable
frequencies. Peak performance of
circuits will be assured by the
choice of proper transmitter power
and suitable antenna types.

Preliminary plans propose that
Project Mercury stations be estab-
lished to form a communication
network, with 21 radio paths, that
will circle the globe.

New Standard Issued
for Stereo & Hi-Fi

A recommended standard for
measuring the music output of
stereophonic and high fidelity audio
amplifiers was issued by the Engi-
neering Department of the Elec-
tronic Industries Association.

Designed to alleviate confusion
over various methods of measuring
the audio power of home phono-
graphs, the standard was developed
by Engineering Committee R-20.
It is being made available to all
phonograph manufacturers. How-
ever, its adoption is voluntary on
part of the manufacturer.

Copies of the standard, giving
details of test conditions, definition
of terms and test procedure are
available at 25 cents a copy from
the EIA Engineering Department,
11 West 42nd Street, New York 36,
New York. The publication has been
designated EIA Standard RS-234.

ELECTRONIC INDUSTRIES -

Japanese Produce

Transistorized TV

Sony Corp. is now ready to dis-
close the production model of a
transistorized TV set with an 8-in.
picture tube. It operates on a self-
contained rechargeable battery or
on a regular home power supply,
contained in a portable cabinet.
This model will be put on the Jap-
anese market some time this
month. Its retail price is still under
study, but is expected to be sold
for about $200.

The Sony Corp. of Japan has completed a
production model of a TV set which is
all transistorized. Set has 8-inch crt and
operates on batteries or ac power

As stated by the President of
Sony Corp., Sony is taking a pru-
dent attitude in the world market-
ing of its new product because of
the difference in TV systems or
channel frequencies and problems
connected with repair servicing.
Therefore, Sony has no intention
of exporting this item until
thoroughly field tested.

"Quick Reaction"
Contract Award

A “quick reaction” contract to
provide engineering, laboratory
and model shop work associated
with printed circuit electronics has
been awarded to the Avion Div. of
ACF Industries, Inc., by the God-
dard Space Flight Center of the
National Aeronautic and Space
Administration. The new contract
is an open-end agreement under
which specific projects are yet to
be assigned.

These contracts are so named
because they call for the supplier
to provide rapid delivery of preci-
sion equipment to customers in in-
dustry, all branches of the Armed
Forces, and other Government
agencies such as NASA.
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EXTENDED-LIFE
TUBULAR

SPRAGUE ( %
J.m%-d uﬂ'——-f

ELECTROLYTICS

___the newest and most
reliable miniature tubular aluminum
electrolytic capacitors made!

Now ... for the first time . . . an extended-life electrolytic O Special Construction

in miniature tubular case styles. Sprague’s New Type 40D Type 40D capacitors are specially con-
Il*Z)(c)tended-fofe Elqctrolygcs are desllgned to give mogg than structed to assure freedom from open cir-
1 yeari of service Fn er normal operating con itions cuits even after extended periods of
in actual circuit applications. operation in the millivolt signal range.

Ultra-low leakage currents are the result

I of special design and processin techni-

O Broader Application quesp based or% the use of theghighest
Though similar in many respects to purity anode and cathode foils.

Sprague’s famous extended-life electro-

lytics for telephone and communications

systems, these capacitors have the added © Hand or Machine Assembly

advantage of low temperature character- For applications which require an insu-
istics previously unavailable in an alumi- lated case, Sprague furnishes an outer in-
num electrolytic. As a result, Type 40D sulation of either flexible plastic for hand
offers much broader industrial and mili- assembly or rigid phenolic for machine
tary application. insertion on printed wiring boards.

Get details on Type 40D Extended-Life Electrolytics by ®
writing for Bulletin 3205 to Technical Literature Section, :
Sprague Electric Co., 233 Marshall St., North Adams, Mass. ]

THE MARK OF RELIABILITY

SPRAGUE COMPONENTS:
CAPACITORS RESISTORS ¢ MAGNETIC COMPONENTS TRANSISTORS INTERFERENCE FILTERS PULSE NETWORKS
HIGH TEMPERATURE MAGNET WIRE ¢ CERAMIC-BASE PRINTED NETWORKS * PACKAGED COMPONENT ASSEMBLIES

SEE US AT THE LR.E. SHOW—BOOTH 2416-2424
Circle 4 on Inquiry Card
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As We Go To Press (cont.)

ELECTRONIC SHORTS CRYSAL GROWING

) Brig. Gen. David Sarnoff, RCA Chairman, predicts that electronics will
eventually develop a “dashboard” for the human body similar to those
on autos and airplanes. It will be a home device, like scales, that will
register not only weight but heart beats, blood pressure, pulse rate, tem-
Perature, and other basic data. Moreover, it will carry an alarm system
to advise the user when to consult a doctor. The device will record the
daily results on magnetic tape to help the doctor in his diagnosis.

» The Office of Technical Services, U. S. Dept. of Commerce reports the
development of 5 small electronic receiving tubes which can be produced
at the rate of 900 tubes per hour. The metal-ceramic receiving tubes,
developed under Air Force-sponsored research, include a CD-16 twin
triode, a CD-18 sharp cutoff pentode, a CD-19 triode, and a CD-22 beam
power triode.

P The Navy is testing an automatic system, The Helicopter Stability Aug-
mentation System, which will make light helicopters more practical in
anti-submarine warfare, air-sea rescue operations, ete. The 9-pound sys-
tem, which uses rate gyros as primary components, was developed by
Autonetics Div., North American Aviation, Inc.

— |

Technique developed by Knapic Electro-
Physics, Inc., Palo Alto Calif., simultaneously

» Francis M. McDermott, Exec. Director, Air Traffic Control Assoc., testi-
fied before the Senate Aviation Subcommittee that “the air traffic control

profession is functioning at a level of sustained pressure and tension un- grows silicon and germanium monocrystals by
equalled in aviation.” Although new electronic equipment has increased a modified Czochralskj technique. Shown are
the systems capability for handling more aircraft, we cannot foresee four 2 in. dia. crystals growing simultaneously.

electronic aids replacing the air traffic control service.

) What will the passenger plane of the future be like? Here are some . .
of the ideas of R. C. Sebold, VP-Engineering, Convair Div., General Dy- Tunnel Diodes Available
namics Corp., San Diego, Calif. It will be a Mach 3 transport traveling General Transistor Corp., Jamaica,
at 60,000 to 80,000 ft. It will be windowless—the passengers looking L. I, N. Y., is bringing out tunnel
“out” through closed circuit TV. Seats will pivot, like rocking chairs, diodes using germanium as the semi-
for greater comfort in climbing and descending, and advanced electronic conductor material. GT has a pilot
computers will constantly monitor all the aireraft’s systems during flight. production line in operation for en-
gineering samples and has already be-
P The General Electric Microwave Lab. has developed a 100-w., S-band, gun shipments of test quantities.

ceramic-to-metal, traveling wave tube incorporating new concepts in
fabrication and design. The tube and magnet weigh 22 1bs. They are
water-cooled, and may be mounted in any position. It was developed for

Wright Air Development Center, U. S. Air Force. Call for Papers

» “Electron tube sales should reach an all-time high of $900 million this The National Electronics Con-

year,” predicts Douglas Y. Smith, VP and General Manager, RCA Electron ference will be held at the Hotel

Tube Div. “As an illustration of the tube’s importance to the nation’s Sherman, Chicago, IIl. on Octo-

space program,” he said, “a single test launching at Cape Canaveral may ber 10, 11, and 12.

require as many as 100,000 electron tubes inside the rocket and at ground Authors of papers should sub-

control stations.” mit abstracts of 100 to 150
words and a 400 or 500 word

» DuPont is now commercially producing a new plastic, “Teflon” 100, an Summary, or completed paper

FEP-flucrocarbon resin, which can be extruded or molded in thermoplastic for review. Deadline for pa-

processing equipment. Like the TFE resins, “Teflon” 100 is virtually pers is May 1, 1960. Submit

immune to chemieal attack, has excellent electrical insulating, anti-stick, papers to:

and frictional characteristics, and will not absorb moisture. They are Prof. Thomas F. Jones, Jr.

rated for continuous service at temps up to 400°F. NEC Program Chairman

> American Machine & Foundry Co. is sponsoring “Tomorrow” a series of Isafllll.gzleofjﬁlve::gtc;l Engineering

special TV programs showing how new developments in science and tech- Lafayette, Indiana

nology affect peoples' lives. The series will be produced by CBS News in
association with M.L.T. in recognition of the Institute’s centennial celebra-

tion. The 1960 Audio Engineering
) . ) . . Society Convention will be held
b A long-range surveillance radar subsystem is being installed in the on October 11, 12, 13, and 14 at
Arctic for the U. S. Air Force’s Ballistic Missile Early Warning System. the Hotel N:aw ,Yo;'ker New
It will detect intercontinental ballistic missiles as they rise over the hori- York City. ’
zon at distances of several thousands of miles. The BMEW system is de- All titles, summaries, and
signed to provide about a fifteen-minute warning for the North American manuseripts and/or your, sug-
Air Defense Command. gestions should be submitted as

. . . soon as possible to:
) Consolidated Systems Corp., Div. of Bell & Howell/CEC, is prototype Dr. Harry F. Olson, Chairman

testing a mass spectrometer that will be placed in orbit in a satellite by Convention C ittee, ARS
NASA in 1961 to measure elements of the exosphere. It will measure RCI;&eIIjal}.?nr tomml €€,
ions, molecules, atoms, and free radicals encountered by the 35-inch-dia. oratories

satellite between 150 and 600 mi. above the earth. Princeton, New Jersey
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reasons why you should

buy Hughes high voltage silicon cartridge rectifiers

To meet your requirements for IN1730-34, IN2382-85, IN596-98 and IN1406-13
rectifiers . . . Hughes offers you a universal series with the following advantages
over competitive devices:

Better High Altitude

Performance—
Since the case is
insulated and provides a
long leakage path between
leads, the probability of
flashover or corona at high
altitudes is reduced.

Improved Circuit

Performance—
Fewer diodes are required
in each unit to obtain the
PIV ratings...thereby
lowering losses, which in
turn, provide better
voltage regulation and
higher efficiencies.

Savings In Space.
Q The case material is
a plastic of high dielectric
strength, making it
possible to mount units
in close proximity to u
each other.

Greater Depend-

ability —These
assemblies utilize series
strings of Hughes
hermetically sealed glass
diodes...packaged in a
non-combustible
cartridge. All internal
connections are welded
together to insure shock
and vibration resistance.

These standard Hughes unils are
available in voltage ratings from 600
to 10,000 voits. In addition, Hughes
offers you many custom assemblies
designed to meet your special
requirements.

ORDER TODAY! To
obtain delivery of Hughes
Cartridge Rectifiers just
call or write the Hughes
Semiconductor Sales
Office or Distributor
nearest you. Or, for a
complete Cartridge
Rectifier data sheet
(Number: D.S. 82) please
write Hughes,
Semiconductor Division,
Marketing Department,
Newport Beach,
California.

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

ELECTRONIC INDUSTRIES
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For more precise
measurement
® of transients

Hughes MEMO-SCOPE Oscillo-

scope: The Hughes MEMO-SCOPE

Oscilloscope is one of the most versa-

tile measuring and recording devices
available to science and industry today. It is a dual
service instrument—for storage or conventional
oscilloscopy. Features: simplified panel layout and
carefully designed trigger circuit for ease of oper-
ation; built-in single sweep ("‘one-shot”) trigger
circuit to avoid cluttered display; advanced me-
chanical design for better cooling and easier
maintenance,

New Storage Tube Burn-Out Protection!
A circuit designed to protect the delicate storage
mesh surface is now incorporated in the Hughes
MEMO-SCOPE Oscilloscope. This circuit renders
it virtually impossible to burn the storage tube
unintentionally as a result of improper operation
of the intensity control on the instrument. The
intensity control is automatically adjusted by the
new protective circuit in the event the operator
suddenly switches from the fastest sweep rate to
the slowest without decreasing the intensity (an
action which formerly might burn the tube), orin
the event of similar operational errors.

12

[ Hughes Scope Cart: Especially

designed for the MEMO-SCOPE
¢ Oscilloscope, an all-aluminum
scope cart facilitates movement
of the instrument to different
locations for varied applications.
Features: mounting provisions
for two spare amplifiers, 6
retractable power cord for con-
venience in connecting equipment, ample drawer
Space, accessibility from both sides, pull-out
writing board, full-swivel casters for ease of
movement from one area to another.

4

Circle 6 on Inquiry Card
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Hughes

MEMO-SCOPE
Uscilloscope

The new Hughes MEMO-SCOPE
Oscilloscope offers you higher
performance, greater dependability
and easier operation in all of your
transient measurements. Maximum
accuracy is assured by new
advanced circuitry, new panel
layout, new mechanical design and
many other added features.

The MEMO-SCOPE Oscilloscope
eliminates expensive “hit-or-miss"
methods of measuring non-
recurring transients. It stores
nonrepetitive events for an indefinite
period—hours, or days—keeping
them available for thorough study
until intentionally erased.

For full information on how the
MEMO-SCOPE Oscilloscope can
help solve your measurement
problems, write today to: Hughes,
Industrial Systems Division,
International Airport Station,

Los Angeles 45, California.

For export information,
please write: Hughes International,
Culver City, California,

Hughes Multitracer
Unit: Designed to oper-
ate in conjunction with
the MEMO-SCOPE Oscil-
loscope, the portable
Hughes Multitracer enables you to store and com-
pare up to 20 stepped-down traces in one display.
The stored sweeps appear at equal, preselected
intervals forming a raster type of display. The
all-electronic Multitracerisa combined attenuator,
gate amplifier and storage counter designed to
be placed between the signal source and the
regular MEMO-SCOPE Oscilloscope input.

Creating a new world with ELECTRQONICS

R T See the MEMO-SCOPE

! 1 Oscilloscope in operation
! H U G H E s ' at the Hughes exhibit,

! { {.R.E. Show—Booths

L | 1609-1615,

©1960 HUGHES AIRCRAFT COMPANY
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HUGHES

FAMILY OF
DIRECT-VIEW
STORAGE TUBES

World’s most complete line
of storage tubes!

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

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

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

STORAGE TUBE CHARACTERISTICS

SCREEN STANDARD
DIAMETER PHOSPHOR DEFLECTION

TONOTRON TUBES

H1021 3” Pt Electrostatic
—_772’21 5" Pzg_ Electrostatic

2 5 P Electrostatic

7033 5" P2 " Electromagnetic
T hious 21" P20 Electromagnetic
T R A B Electrostatic
- H1033 10" - P20 Etectromagnetic

I-FOG; - __10#”7 - P20 T Electro tati\:—
o H1041 o P20 Electrostatic

H1042 7 P20 Electromagnetic
MEMOTRON TUBE

6498 ” P1 Electrostatic
TYPOTRON TUBE

6577 i P1 Electrostatic

10 additional TONOTRON tubes and 4
additional TYPOTRON tubes available.

For full and complete information on how
Hughes storage tubes may fill your particular
needs and applications, write or wire: HUGHES,
Vacuum Tube Products Division, 2020 Short
Street, Oceanside, California.

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

Creating a new world with ELECTRONICS

© 1960. HUGHES AIRCRAFT COMPANY

*Trademark of Hughes Aircraft Company
vACUUM TUBE PRODUCTS DIVISION

ELECTRONIC INDUSTRIES + March 1960
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| New Product Announcement

TYPE MX" THERMOSTATS

especially designed for missile, avionic
and electronic applications

New Stemco Type MX Thermostats are miniature snap-acting units designed
to open on a temperature rise. Being compact, lightweight units able to with-
stand high G’s under wide ambient temperature ranges, Type MX thermostats
are ideal for missile, avionic and other electronic applications where close tem-
perature control is mandatory.

Basic design flexibility of the Stemco Type MX Series means the units can
be supplied from regular production runs in a wide variety of models, both
semi-enclosed or hermetically sealed. Ceramic or metal bases for semi-enclosed
units, round enclosures or CR-7 crystal cans for hermetically sealed units.
Several types of terminal arrangements, mounting provisions, brackets, etc.,
are available.

¢ Stemco Type MX thermostats give you performance . . . small cubage . ..
rugged reliability . . . at a production price.

*2°to 6°F differentials available

053 DIA
i, 053
HOLE :043 HOLE

AA-1285

Circle 8 on Inquiry Card

STEVENS manvufacturing company, inc.
Mansfield, Ohio

THERMOSTATS



Coming

Events

e e R e T R R SR

in the electronic industry

A listing of meetings, conferences, shows, etc., occurring during the period
March-April that are of special interest to electronic engineers

Mar. 1-2: Seminar—Optical Tooling
Methods in Manufacturing, ASTE;
Los Angeles, Calif.

Mar. 3-4: Seminar—Metal Forming
Methods for Tomorrow’s Manufac-
turing, ASTE; Los Angeles, Calif.

Mar. 4-5: Meeting, The American
Physical Society; Houston, Texas.

Mar. 6-9: Gas Turbine Power Con-
ference and Exhibit, ASME; Rice
Hotel, Houston, Texas.

Mar. 8: Annual Meeting, Assoc. of
Electronic Parts & Equipment
Manufactures, Inc., Chicago, Il

Mar. 8-9: Seminar—Some Problems of
Machining Space Age Metals,
ASTE; San Francisco, Calif.

Mar. 8-11: Audio Engineering Society
Conv., Audio Engineering Society;
Alexandria Hotel, Los Angeles,
Calif.

Mar. 9-11: Temperature Measurement
Symp., ISA; Deshler Hilton Hotel,
Columbus, Ohio.

Mar. 9-11: 3rd Naval Science Sym-
posium, “Naval Problems in Elec-
tromagnetic Radiation,” Office of
Naval Research; Naval Ordnance
Test Station, Pasadena, Calif.

Mar. 10-11: National Flight Propul-
sion Meeting (Classified), IAS;
Cleveland, Ohio.

Mar. 14-18: 32nd Institute on Indus-
trial Relations, National Assoc. of
Manufacturers, Hollywood Beach
Hotel, Hollywood, Florida.

Mar. 17-18: Synchro Design and Test-
ing Symp., U. S. Navy, Bureau of
Naval Weapons; Dept. of Commerce
Auditorium, Washington 25, D. C.

Mar. 21-24: IRE International Con-
vention, IRE (all PG’s); Coliseum
& Waldorf - Astoria, Hotel, New
York, N. Y.

Mar. 21-24: Meeting, The American
Physical Society; Detroit, Mich.
Mar. 22: 9th Annual SSB Dinner &
Hamfest, SSB Amateur Radio As-
sociation; Hotel Statler-Hilton, New

York, N. Y.

Mar. 23-24: Seminar—Metal Forming
Methods for Tomorrow’s Manufac-
turing, ASTE; Hartford, Conn.

Mar. 23-24: 10th Annual Iron & Steel
Conf., ISA (Metals & Ceramics
Div.); Pick-Roosevelt Hotel, Pitts-
burgh, Penna.

Mar. 23-26: Electrical Industry Show
and Lighting Exposition, Electrical
Maintenance Engineers Assoc. of
Calif.; Shrine Exposition Hall, Los
Angeles, Calif.

Mar. 24-25: 1st Annual Symp., Hu-
man Factors in Electronics, IRE

ELECTRONIC INDUSTRIES -

March 1960

(PGHE); Bell Tel. Labs. Aud., 463
West St., New York, N. Y.

Mar. 28-29: Spring Meeting, The Ma-
terial Handling Institute, Inc.;
Pittsburgh-Hilton Hotel, Pittsburgh,
Penna.

Mar. 29-31: American Power Conf.,
Illinois Institute of Technology;
Hotel Sherman, Chicago, Il

Mar. 30-April 3: Industry Show, Dan-
bury Chamber of Commerce; Berk-
shire Hall, Danbury State Teachers
College, Danbury, Conn.

Mar. 31-April 1: ASME Textile En-
gineering Conf., ASME; North Car-
olina State College, Raleigh, N. C.

Apr. 3-7: Annual Convention, NAB;
Conrad Hilton Hotel, Chicago, IIL

Correct Your El
Coming Events Calendar

The 1960 Western Electronic
Show and Convention (WES-
CON) will be held Aug. 23-26
at the Los Angeles Memorial
Sports Arena. (Not at the Pan
Pacific Auditorium, as previous-
ly reported.)

Apr. 3-8: 6th Nuclear Congress, EJC,
IRE (PGNS) (28 sponsors), N. Y.
Coliseum, New York City. Papers
deadline Sept. 1, 1959.

Apr. 4-6: Southwest District Meeting.
AIEE, Shamrock Hilton Hotel,
Houston, Texas.

Apr. 4-6: 43rd National Open Hearth
Steel Conf., Metallurgical Soc. of
AIME; Palmer House, Chicago, Il

Apr. 5: Automatic Recording Spectro-

polarimeter, Society for Applied
Spectroscopy; Stevens Institute,
Hoboken, N. J.

Apr. 5: Annual Dinner Meeting,
Broadcast Pioneers; Conrad Hilton
Hotel, Chicago, Il

Apr. 5-7: 3rd National Chemical &
Petroleum Instrumentation Symp.,
ISA; Rochester, N. Y.

Apr. 5-9: Electrical Engineers’ Ex-
hibition, Electrical Engineers
(ASEE) Exhibition Ltd. (Brit.);
Museum House, London, England.

Apr. 6-8: National Meeting “Hyper-
Environments—Space Frontier,” In-
stitute of Environmental Sciences;
Biltmore Hotel, Los Angeles, Calif.

Apr. 11-13: Spring Assembly Meeting,
Radio Technical Commission for
Marine Services; Washington, D. C.

Apr. 12-13: 14th Annual Spring Tech.
Conf. on Electronic Data Process-
ing, IRE (Cinn. Section), ARS;
Hotel Alms, Cincinnati, Ohio.

Apr. 12-14: 32nd Annual Meeting, Pe-
troleum Industry Electrical Assoc.,
Petroleum Electrical Supply Assoc.;
Municipal Auditorium, Kansas City,
Mo.

Apr. 13-14: ASME-AIEE Railroad
Conf., ASME, AIEE; Penn Shera-
ton Hotel, Pittsburgh, Penna.

Apr. 18-19: Conf. on Automatic Tech-
niques, AIEE, ASME, IRE (PGIE);
Sheraton Cleveland Hotel, Cleve-
land, Ohio.

Apr. 19: Joint Dinner Meeting, Asso-
ciation of Electronic Parts & Equip-
ment Manufacturers; Chicago, I11.

Apr. 19-21: International Symp. on
Active Networks and Feedback Sys-
tems, Microwave Research Institute
of the Polytechnic Institute of
Brooklyn, IRE, AFOSR, U. S. Army
(Sig. Corps.), ONR; Engineering
Societies Bldg., 33 West 39th St.,
New York, N. Y.

Apr. 20: 16th Annual Quality Control
Conf., Rochester Society for Quality
Control; University of Rochester,
Rochester, N. Y.

Apr. 20-22: S. W. IRE Regional Conf.
and Electronics Show (SWIRCO),
also: National Medical Electronics
Conference, IRE (Region 6); Sham-
rock Hilton Hotel, Houston, Texas.

Apr. 20-22: 3rd Conf. on Biological
Waste Treatment, Manhattan Col-
lege, New York, N. Y.

Apr. 20-22: National Symp. on
Manned Space Stations, IAS,
NASA, RAND CORP; Ambassador
Hotel, Los Angeles, Calif.

Apr. 21-22: Management Conference,
ASME, SAM; Statler-Hilton Hotel,
New York, N. Y.

Apr. 21-22: Seminar — Dimensional
Metrology, ASTE; Detroit, Mich.
Apr. 21-22: 7th Annual Conv., Society
of Technical Writers and Editors;

Drake Hotel, Chicago, Il

Apr. 21-28: Tool Show and Annual
Conv., ASTE; Detroit, Mich.

Apr. 25-26: Maintenance & Plant En-
gineering Show, ASME; Chase-Park
Plaza, St. Louis, Mo.

Apr. 25-27: MPI 16th Annual Meeting,
Metal Powder Association; Drake
Hotel, Chicago, IlL

Apr. 25-28: Meeting, The American
Physical Society; Washington, D. C.

Apr. 25-29: Metals Engineering Meet-
ing, ASME; Hotel Biltmore, Los
Angeles, Calif.

Apr. 25-29: Annual Meeting & Weld-
ing Exposition, American Welding

(Continued on page 70)
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....WHERE TUBE RESEARCH BEGINS

GEC Scan Conversion Tube

GEC VIDICON Pickup Tube

GEC Display Tube

Rescarch at GEC has been playing an important role in the advancement
of pickup, transformation and visual display tubes. GEC is ptonecring further
in development of pickup tubes sensitive to all parts of the spectrum, partic-
ularly near and far infrared. Continuing research in high resolution pickup,
conversion and display tubes 1s a major activity in GEC’s development program.
General Electrodynamics Corporation has demonstrated its ability in successful
mass production of high sensitivity vidicons, and results of continuing research
in this field will soon be available to industry.

If your project is being held up by a tube that doesn’t exist, contact
GEC . .. . where tube rescarch begins.

GENERAL ELECTRODYNAMICS CORPORATION

4430 FOREST LANE * GARLAND, TEXAS + BROADWA Y 6 - 1161

16 Circle 9 on Inquiry Card Circle 112 on Inquiry Card>
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PD-100 Series

mi Crodiode

(Super miniaturized Silicon Diode)

1. HIGH POWER DISSIPATION--250 milliwatts,
2. HIGH CONDUCTANCE—up to 100 mA @ 1 volt.
3. HIGH VOLTAGE—200v operating voltage.

4. FAST RECOVERY—200K @ .3 microseconds.

5. HIGH TEMPERATURE—Operating range -65° C
to 150° C.

6. HIGH RELIABILITY.
PSI PD-100 Series

mi Crodiode

ACTUAL SIZE

Maximum Reverse Reverse Recovery
Min, Sat. | Min. Fwd. Current (#A) Characterlstics
Type Voltage Currenmt | e —— Syt _
Number | @ 100 #A @ +1.0v _} Reverse Max. Recov.
[0} (mA) 25°C 100°C Ros. (ohma) | Time (4a)

PD-101 50 ) 10 . 10v 25 (10v) 100K l.O
_P0-102 50 20 .5 (10w} 25 (10v) 100K L 03

P0-103 50 100 .5 (10v) 25 (10w) 100K 03

PO-104 100 5 -5 (10v) 25 (10v) 100K | 0.3

PD-105 100 20 50w | 25 (10w 10K | 03
PD-106 160 50 S(0v | 25100 | 100K _ 03

100 -5 (10v; 25 (10v) 100K | 03

10 5 (10, 25 (10v) 200K 0.3

| 520 (100w
10 025 (10v) 5 (10v) 200K 03
1. (100v)
RATINGS

Maximum Power Dissipation: 250 mw @ 25°C (derate linearly to 150°C
Maximum Storage & Operating

Temperature Range:—65°C to 150°C

Peak Pulse Current

1 usec.. 1% duty cycle: 2.0 amperes

Typical Inverse Capacitance @ — 10V: 2unf

Handling Instructions: Lead Bending — Do not bend closer than .030” from body.
Color Code: Color dot system reading from cathode or pointed lead end
Soldering: Heat sink diode body during soldering,

60
\\ TEMPERATURE DERATING CURVE
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COLOR CODE DOT e
PHYSICAL CHARACTERISTICS:

HERMETICALLY SEALED—Bonded Surface films.

TERMINALS—.004x.019 gold plated !leads. Lead length 1%
inch minimum.

MARKING—Cathode end designated by dot on the body
and also by pointed lead. Type number designated by
color of the body and color of dot on the cathode end.

ALL DIMENSIONS SHOWN IN INCHES.
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Zener Diodes

PSI High-Q Vericap,

‘ﬁ\‘ ACTUAL SIZE

500 mW Power Dissipation

\@\‘ ACTUAL SIZE

a «| Quality Minimum Maximum
Capacitance” | ¢;0pqp Max. Saturation |
VARICAP @ 4voe Workin averse
Zener Voltage Maximum Maximum Inverse / TYPE 50MC g"}"v(gg Vul!af(eg @ YI‘:JIsag:nc cu?v“ﬂ‘c
Psi @5mA @25°C | Dynamic Current At (uiet) e (voc) e e
" Type Elect. = i Tive e {Inversn voc) (_l“ )
Number Equiv. Ez(‘d’m z(:d)n‘ (nhlms) 1 @:‘AZP C {1 7,“A|))0 o(l‘rgge C 4112_9_ | 12 50 80 B P l_.O
. PC-113-22 22 50 80 90 1.0
PS6465 | 1M465 20 32 60 75 100 1 —Pc11847 37 50 20 50 10
— PSEAGE | IN4EE 30 33 55 50 100 1 :
_ PsB47 | INe67 | 37 | 45 | 45 5 100 ] CAPACITANCE CHANGE: From 2vOC to 80VOC, 4.0 to1 Min.
PS6468 | 1N468 43 54 35 5 | 100 15
PS6469 1N469 6.2 6.4 20 5 100 15 Capacitance* Quality Max. Minimum Maximum
PS6470 | ING0 | 62 80 0] 5 50 35 VARICAP ® 4V0C ';i"f_“(’a) Working 5;‘0"';:‘3':" Inueree
1 Measuve;ammA_bc-Z_er;ev ;;ve:! wm:lmA RMS_sigr-!aI ;pev_posed_ N TYPE ?OM,C @ 4vVbC Voltage @ 1004ADC | @ 75VDC
p : wut) 50MC voo) voc) (1ADC)
Also Available PS6313-6327 covering PC-115-10 10 100 100 1i0 1.0
PC-116-22 22 100 100 110 10
7.5, to 145, Zener Voltages. PC-117-47 a7 100 100 110 1.0
CAPACITANCE CHANGE: From 2vVDC to 100VOC, 5.2 to 1 Min.
*Ali capacitance values are +~20% All vatues at 25°C
. " “YARICAP’' is the registered trade-mark of silicon voltage-variable capacitors
(B,:&"ﬁwn) Mu'E‘:::'e:";“'“ At T);ﬁ'.""“'"'c" manufactured by Pacific Semiconductors, inc.
EtA Voltage @ 5 mA Inverse Resistance
TYPES Ez Min. Ez Max, Is @ 25°C | Ib @ 100°C Voltage {ohms)
) ) (uR) (uR) (v) 1
1N702 20 3.2 75 100 -1 €0 An entirely new approach to the design of electronic
N 30 3 = 5 A 8 .
:n;gi 37 4_2 52 m _: ,,Z tuning, automatic frequency control, harmonic genera-
TN705 a3 54 5 100 —15 3% tion and numerous other circuits is made possible by
IN706 52 64 5 100 —15 20 : ; Ti g
o age-variable
TR &7 43 : o Y i ihe introduction of these new silicon voltage a

capacitors. The Q specifications of 50 and 100 at 4VDC
at 50 mc. for the first time combine wide tuning range
and high Q. Twenty-three other Varicap types ranging
from 7 to 100 zuf also available. Details on request.

1. Measured at 10 mA -DC Zener current with 1 mA RMS signal superposed.
Also Available 1IN708-1N725 covering
5.6, to 30, Zener Voltages.

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

Max. Inverse Max.
Current Dynamic
ElA Zener Eg—— —1V Resistance
Typel Voltage ua Iz —20mA
P Ez( Volts)? IACOF 1 mA
ms
25°C 1500C (Ma,‘;
1N746 3.3 10 30 28
1N747 3.6 10 30 24
1N748 3.9 10 30 23
1N749 4.3 2 30 22
1N750 4.7 2 30 19
1N751 5.1 1 20 17
1N752 5.6 1 20 11
1N753 6.2 0.1 20 7
1N754 6.8 0.1 20 5
1IN755 7.5 0.1 20 6
IN756 8.2 0.1 20 8 Maximum Reverse Reverse Recovery
. . nimum nimum aracteristics
1N757 9.1 0.1 20 10 T gl i ’ h;l Lmd Current (sa) Characteristi
e turatios Of
IN758 10.0 0.1 20 17 Number vt o Curent
1004 | @ 10volt R Maxi
1N759 12.0 0.1 20 30 (voits) (mA) 2%°C 100°C | Resistance nm':g'
(ohms) Time (49)
1. +10% Zener Voltage Tolerance
2. Ez measured at Test Current Iz ==20mA
et 1NB43t 200 10 025 (10v) | 510w 200K 03
All of the above types can be supplied in +=5% Tolerance. Add “A” suffix to 1{100v) | 15 (100v)
indicate units with = 5% Tolerance of center Zener Voltage Value. IN682| 100 10 a‘) zgg Ig E-’lsg; 100K 05
INGE3* 100 00 5(Tov) | 50 (T5v) 200K 05
IN789 30 10 1oy | 30 (20v) 200K 0.5
TN790 30 10 5(20v) | 30 20w 200K 0.25
* , N7 30 50 5(20v) | 30200 200K 05
IN792 30 100 5(20v) | 30 (20v) 100K 05
. IN793 60 10 T(50v) | 3060w 200K 05 |
1798 60 10 5(50v) | 30 (50w 200K 0.25
-~ IN795 0 50 5(50v) | 30 (50v) 200K 05
VOLTAGE REFERENCE [ R R | -
N7 | 120 10 1 (100v) | 30 (100v) 200K 05
TN798 120 10 5 (100v)_| 30 (100v) 200K 025
L ACTUAL SIZE TN789 120 50 5 (108v) | 30 (100v) 200K 05
DIODES 2 NS0 | 120 100 5 (100v) | 30 (100v) | 100K 05
N80T 150 10 T(125) | 30(125v) | 200K 05
TNE0Z 150 50 5 (125v) | 50 (125v) 200K 05
TN803 200 10 5(175v) | 50 (175v) 200K 05
AEFERENCE VOLTAGE TNg04 200 50 10 (175v) | 50 (175v 200K 0.5
@7l5ma. @>°C ':"IL Vro'OrnIG Max, Dynamict
om .
'rz;:- (i) 2500 Hereronce Resistance 1N659 60 6 | 5650w | 25(50v) 400K 03
Numer Vottage (vobts) (ohms) TNE60 120 6 1 5(100v) | 50 (100v) 400K 0.3
Min. Avg. Max. | —55°C 1o + 100°C 1HE61 240 5 | 200v | 100K 0.3
14 0.050 20
1N2785 6.45 5 T = 1N625 30 4@15v | 1w j 30 (20v) 400K 1 ksec
1N2766 12.92 13.60 14.28 +0.100 40 1N626 50 1@ 15y T(35v) | 30 359 400K Tusec
1N627 160 4@ 15 1) | 30 (75v) 400K T usec
y A 21.42 +0.150 60 |
12767 1938 20:40 N628 150 T@15v | 102y | 3002y | 400K Tisec
IN2768 25.84 2720 28.56 +0.200 80 1N629 200 i@l ] (1750 ] 30 (175 | 400K
1N2769 3230 34.00 3570 +0.250 100
1N2770 38.76 40.80 4284 +0.300 120
1. Measured with 1 mA AC supevpased on 7.5mA DC
Max. Operating Temp. @ lz=1.5 ; —65°C to +175°C.




Silicon Very High Voltage
Cartridge Rectifiers

% ACTUAL SIZE

Absolute Max. Rtgs.
H/W Res. Load at Electrical Characteristics
75°C Ambient at 25°C Ambient
Max. Forward Reverse
Peak Rectified DC Vott Drop Dec
EIA Length Inverse DC Qutput at Rated DC Current at

Type Inches Voltage Current Current Rated PIV

Volta Ma Volts MA
IN1139 4% 3600 65 21.0 025
IN1140 2% 3600 65 18.0 025
iN1141 A% 4800 60 36.0 025
IN1142 2Y 4800 50 24.0 025
IN1143 4% 6000 50 45.0 025
iN1143A 4% 6000 65 30.0 025
IN1144 64 7200 50 54.0 025
IN1145 4% 7200 60 36.0 025
IN1146 6% 8000 45 60.0 025
IN1147 6% 12000 45 60.0 025
IN1148 64 14000 50 52.0 025
IN1148 64 16000 45 60.0 025

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

[

CATHODE r. 300 MAX. -+

i —1=—

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

TERMINALS—Tinned coprer leads .020 inches diameter.
Lead length 174 inch minimum.

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

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

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

— [ —a— °
S Facific Semiconductors, Inc
, s

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

SALES OFFICES

NEW YORK —2079 Wantagh Ave., Wantagh, L.I.,, NY.
e SUnset 1-7470 « TWX: WANTAGH NY 2320

Boston—471 Washington St., Wellesley 81 ¢ CEdar 5-0171

Glen Falls, N. Y.—19 Merritt Rd.

Ottawa—227 Laurier Ave. West ¢ CE 2-8504

PENNSYLVANIA —320 Huntingdon Pike, Rockledge
Philadelphia, Pa. < Pligrim 2-8089

Baltimore, Md.—1811 North Rolling Rd. * WIlndsor 4-3622
Madeira Beach, Fla.—P. O. Box 8215 ¢ Phone 7-6126

ILLINOIS — 6957 W. North Avenue, Oak Park, lllinois e
Village 8-9750 « TWX: OKP 1547

Dallas—954 Magellan Circle * Rlverside 7-1258

Detroit—29141 Mark, Royal Oak 4 ¢ LIncoln 8-4722

CALIFORNIA —8271 Melrose Ave., Los Angeles 46, Calif.
e OLive 3-7850
Palo Alto—701 Welch Road, Suite 305 ¢ DAvenport 1-2240

DISTRIBUTORS: ACK SEMICONDUCTORS, INC., 3101 4th Avenue, So., Birmingham, Alabama, FA 2-0588 - TWX: BH 341 + ACK RADIO
SUPPLY OF GEORGIA, INC., 331 Luckie St. N.W., Atlanta, Georgia, JA 4-8477 - TWX: AT 875 + ALLIED RADIO CORPORATION, 100

North Western Avenue, Chicago 80, illinois, HAymarket 1-6800

ALMO RADIO COMPANY, 913 Arch Street, Philadelphia 7, Penn-

sylvania, WAInut 2-5918 ¢+ CRAMER ELECTRONICS, INC., 811 Boylston Street, Boston 16, Massachusetts, COpley 7-4700 + DENVER
ELECTRONIC SUPPLY CO., 1254 Arapaho Street, Denver 4, Colorado, AMherst 6-1671 + ELECTRO SONIC SUPPLY CO. LTD., 543

Yonge Street, Toronto 5, Ontario, Canada, WAInut 4-9301 .

ELECTRONIC SUPPLY, 909 Morningside Drive, Melbourne, Florida,

PArkway 3-1441 + ELECTRONIC SUPPLY CORP., 2085 East Foothill Blvd., Pasadena, California, MUtual 1-5291 - TWX: PASA CAL 7406
+« ELECTRONIC WHOLESALERS, INC., 2345 Sherman Avenue, N.W., Washington 1, D.C.,, HUdson 3-5200 - TWX: WA 663 + ELMAR
ELECTRONICS INC., 140 11th Street, Oakland, California, TEmplebar 4-3311 - TWX: OA73 + FERGUSON ELECTRONIC SUPPLY CO.,

2316 Puritan Avenue, Detroit 38, Michigan, UNiversity 1-6700

GENESEE RADIO & PARTS COMPANY, INC., 2550 Delaware Avenue,

Buffalo 16, New York ¢ GRAHAM ELECTRONICS SUPPLY, INC., 122 South Senate Avenue, Indianapolis 25, Indiana, MElrose 4-8487
* KIERULFF ELECTRONICS, INC., 820 West Olympic Boulevard, Los Angeles, California, Rlchmond 7-0271 - TWX: LA46 + LEW BONN
COMPANY, 1211 La Salle, Minneapolis, Minn. + OIL CAPITOL ELECTRONICS, 708 So. Sheridan, Tulsa 16, Oklahoma, TE 6-2541

PEERLESS RADIO DISTRIBUTORS, INC., 92-32 Merrick Road, Jamaica 33, New York, JAmaica 3-3456 .

PIONEER ELECTRONIC

SUPPLY CO., 2115 Prospect Avenue, Cleveland 15, Ohio, SUperior 1-9411 + RADIO SPECIALTIES COMPANY, INC., 209 Penn Avenue,
Alamogordo, New Mexico, HEmlock 7-0370 + RADIO SPECIALTIES CORP., 917 North 7th Street, Phoenix, Arizona, ALpine 8-6121
RADIO SPECIALTIES INC., 6323 Acoma Road, Albuquerque, New Mexico ¢ ROCHESTER RADIO SUPPLY CO. INC., 600 E. Main Street,

Rochester 5, N.Y. .

SREPCO INC., 314 Leo Street, Dayton 4, Ohio .

STANDARD RADIO PARTS INC., 827 So. Park Avenue,

Tucson, Arizona + STANDARD SUPPLY COMPANY, 225 East 6th South Street, Salt Lake City 10, Utah, ELgin 5-2971 + STERLING
RADIO PRODUCT, INC., 1616 McKinney Avenue, Houston 1, Texas, CApitol 5-1321-TWX: HO 878 + SYRACUSE RADIO SUPPLY CO.,
621 South Salina Street, Syracuse, New York +* TERMINAL ELECTRONICS INC. 236 West 17th Street, New York 11, N.Y., CHelsea

3.5200 .

WHOLESALE ELECTRONIC SUPPLY, 2809 Ross Avenue, Dallas, Texas, TAylor 4-3001 .

WHOLESALE RADIO PARTS

COMPANY, 308 West Redwood Street, Baltimore, Maryland, MUlberry 5-2134.

© 1960, PACIFIC SEMICONDUCTORS, INC.

LITHO IN U.S.A.
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General Purpose-Diodes
‘@\‘ ACTUAL SIZE

| | | Mulmum Inveru‘aJCurum Maximum Average
Saturation Forward perating Rectified Current
/ EIA Voltage Cufram @ Vulllqe (x2 @ voits) (mA) |
TYPE | @100 ua | +1.0VD T
NUMBER | @ 25°C | @ 25‘10
o) | (mA) | @°C_ | @10C | @25°C | @180°C
IN456 | 30 0 | 05@ 25 5@ 25 90 )
INgs6A | 30 100 ®5@ 25 5@ %5 | 200 70
*IN357 70 20 5@ 60 | 5@ 60 | s
INg5TA 0 10 0%5@ 60 | 5@ 60 W | N
*IN458 150 7 025@125 | S@12s | 55
_INeSBA | 150 100 | 025@ 125 5@ 125 200 o
*INa59 200 | 3 | 05@ 175 5@ 175 40
INgS3A | 200 0 | 05@l’s | 5@115 | 200 70
g1 T 30 T 15 5 0@ 25 | 0 |
_ IN46IA 100 5 G | 0@ 25 | 2200 | 70
IN462 7 5 H [ 30@ 60 50
IN462A 0 | 100 5 @ 0@ 60 200 70
INGG3 | 200 | 1 5 @ NE 15 0 |
1N463A 200 100 5 @115 | 0@ts 200 1 70
IN364 150 3 5 @125 | 30@I125 | 40
_ IN454A 150 10 |5 @125 | 30125 w | 70
*JAN Types

OTHER ABSOLUTE MAXIMUM RATINGS:
r wer Dissipation 0.5 Watts @ 25°C. Power Dissipation 0.25 Watts @ 150°C I Secund Surge Cur-
1.5 Amperes 25°C. Storage and Operating Temperature Range ——80°C to

Silicon

et

High Conductance Diodes
‘@\\ ACTUAL SIZE

| o Forward M‘ InBa(r:s:) Current N'I‘ujn‘;mr: évulge
'oltage at Maximum perating ectified Current
U || ol Mo
TYPE | (volts) | (ua @ volts) .
~ NUMBER | @zrc @ | @ @
b (voits) | 100 mA | l %C m c L zC | 150°C
Bz | % B} 250 @ — 30v 125 50
INGS2A | 40 | 10 025@ — 30v 15 200 70
ING2B | 40 | 10 | — 0%5@ — 30v 5 | 200 70
PSE03 | 40 | 10 250@ — 30v_| 30 | 200 | 100
PS604 | 40 [ 10 | 5@ -30v [ 15 | 200 | 1
PSE05 [ [ 1o 025 @ — 30v 5 | 200 10
INgB3 | 80 | 11 | 250@ — 60v_| 30 125 50
INgB3A | 80 10 — | 0%5@ -6 | 15 200 70
INB3E | 80 | 1.0 025G - 60v | 5 200 | 70
PSE09 80 10 250 @ — 60v 200 100
PS610 80 | 10 | 05@ — 60v 15 | 200 1 100
PSEI | 80 | 10 | 05@ — 60 100
N4 | 150 | 11| | 2s0@ —125 125 | 50
1N4B2A 150 (| [ 025@ 125w | 15 | 200 [ 70
INGgaB | 150 | 10 | 02%5@—125% | 5 | 200 | 70
PSEIS | 150 [ 10 | 250@ —125v 1200 100
PS616 150 1.0 025@ —125v_| 15 | 200 100
PS617 150 10 025 @ —125v 5 200 100
_IN4BS i 200 | 11 - 250@ —175v_| 30 | 125 | 80
TN485A 200 10 02%5@ 175 | 15 | 200 | 70
IN485B | 200 10 | 0%5@ -175v | 5 | 200 | 70
PSe2al | 200 | 10 | 2%0@-15 | 30 200 | 100
PS622 200 10 025@ ~175v_| 15 | 200 100
PS623 200 ] 10 025 @ —175v 5 ] 100
TNags 750 [N 750@ 225 | 50 | 125 | %0
IN4BEA 250 | 10 | 050 @ —225v 25 200 70
"IN4868 250 10 | 050@ —225 | 10 200 70
PS62T | 250 | 10 250@ —225 | 50 200 | 100
PS628 250 118 050@ —225v | 25 | 200 100
PS623 | 250 10 050@ —225v | 10 200 100
TN4g7 330 1 250 @ —300v_| 50 125 | 50
LN4BTA 330 0| 100@ —300v | 25 200 70
PS63z | 330 | J 750@ —300v_| 50 | 200 100
PS633 330 110 100@ —300v_| 25 | 200 | 100
1N488 2 | 11 . 250@ ~380v_| 50 | 125 50
1N488A 420 1.0 | 10@ —380v_|[ 25 | 200 [ 70
PS636 420 1.0 250 @ —380v | 50 200 100
Pse3T_ | 420 | 10 | 10@—380v | 25 | 200 100

OTHER ABSOLUTE MAXIMUM RATINGS:

Maximum Power Dissipation 0.5 Walts @ 25°C. Maximum Power Dissipation 0.25 Watts @ 150°C.
Maximum 1 Second Surge Current 1.5 Amperes @ 25°C. Storage and Operating Temperature
Range ~-80° to 200°C.

All specifications and

information contained herein are current as of:

February 15, 1960.

S

Fast Recovery
Low Capacitance
Computer Diodes

Qg\’ ACTUAL SIZE

| Maximum Reverse Reverss Recovery
— = N\Illnl Sat. IMén. Fwd. | Cument (#a) Characteristics
ype oltage urrent | —— S ——
Number @ 100 #a @ 1ov Reverse Max. Recov.
) (mA) 25°C 100°C Res. {ohms) l Time (4s)
1N925 40 5 1.0 (10v) | 20 (10v) 20K 1 0.15
1N926 40 5 0.1 (10w | 10(10v) 20K 1 0.15
1N927 65 10 0.1 (107) [ 10 (10v)
5.0 (50%) | 25 (50v) 20K 015
1N928 120 i0 0.1 (104) T 10 (10v)
5.0 (50w) | 25 (50v) 20K 0.15

Inverse Capacitance: Maximum 4.0sul @ € volts
Typical 1.1 muf @ —H0 volts

Standard Encapsulations

A variety of assemblies can be
furnished for matched pairs and
quads, ring modulators, full
wave and bridge rectifiers and
many other applications.
Numerous lead arrangements
are possible in these three basic
configurations. Up to four di-
odes or rectifiers can be encap-

“$" Package

sulated in the “S” or “T” “R" Packagil

packages, Up to 12 units can he
contained in the “R” package.

The number of units contained e
determines its maximum length. s

Leads .020” diameter,
1” minimum [ength. e
Spaced on .1” grid centers. g

DIMENSICQNS

o~

% ACTUAL SIZE

‘R" Package “$" Package T" Package

Length 375" to 1.75" | 457 50
Width 25" .39~
Height .50 407
Diameter | 375

% Since preparation of these
pages, many new and exciting
devices and types have been
added to the PSI line and are

now available. Call your near-
est PSI sales office for latest

information! Standard Modulator
Quads. .. Bridge Rectifiers and Rings
...10 to 20 KV High Voltage Car-

tridge Rectifiers...and many others!

~

“T" Package




Multipurpose Millimicrosecond

N-P-N Triple-Diffused mesa types

Switching Transistors

2N1409 2N1410

MILLIMICRO SWITCHING—Typical 70 mys. rise time.

EXTREMELY LOW COLLECTOR SATURATION
VOLTAGE—Typical .25 volts.

CONTROLLED DC BETA RANGE—15 to 45 (2N1409),
30 to 90 (2N1410).

SUPERIOR PERFORMANCE OVER A WIDE RANGE
OF COLLECTOR CURRENTS.

HIGH POWER DISSIPATION —2.8 watts @ 25° C
case temperature.

JEDEC 30 (TO-16) PACKAGE.

Immediately Available!

Phone, wire or write for detailed specifica-
tions and curves.

S VHF Silicon
Power Transistors
N-P-N Triple-Diffused mesa types

2N1335 2N1336
2N133'7

Power Amplifiers

2N1339 2N1340
2N1341

Power Oscillators

HIGH FREQUENCY 170 mc Alpha Cut-off

HIGH VOLTAGE 160v Peak Collector—Base Voltage
HIGH POWER 2.8 watts @ 25°C case temperature
LOW OUTPUT CAPACITANCE 4uuf typical

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



Silicon

o

Subminiature Rectifiers
%

ACTUAL SIZE

MEDIUM POWER TYPES

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
EIA Peak inil i Max. Fwd.
TYPE Inv. Avy. Rectified Saturation Reverse Voitage
NUMBER | Voitage Curran( fmA)' Volnge Cucrent Drop @ Ib
(G @ 100 @ PIV (uh) =400 mA
(0»25"0 (LLISOC g T_ 1 @B°Cw
hu_ﬁ" _lh_lﬂﬂ_n. —
NG5 | 225 0 775 97 [ 15 T
TUNeMS | 300 | 00 | 150 [ 360 02 15 10
TNG47 400 | 400 150 | 480 | 02 0 | 10
T iNee8 | 500 | a0 | 150 600 02 20 10
NG9 600 400 150 70 | 02 | 25 10

All above types available
as Air Force Approved Units.

400 MILLIAMPERE PSI TYPES

_m_Agg’_vso.nA@moc‘
RICAL
MAXIMUM RATINGS CHARRGTERTSTICS
i " DC Forward | Maximum
Peak Maximum Maximum Voltage | Average
PSI Recurr. RMS Average @ Specifled Inverse
TYPE Inverse Input Rectified Current Currant?
NUMBER Voltage Voltage! Current! @2%C | @ looc
(volts) (volts) (mA) (volts @ mA) [
T TvPE | == [ @%C | @15°¢C _
_ PS405 | 50 _r 35 150
PS 410 100 70 150
PS415 | 150 s | 150
T PSA20 200 140 150
PS4z 250 ] 175 150
T PS430 300 210 150
PS 435 | 30 | s | 150
P5440 | a0 | 280 150
S ‘50—4— 500 350 125
X 500 I 1
250 MILLIAMPERE PSI TYPES
- 250 mA @ 25°C- 140 mA @ 100°C__
PS 005 50 35 W0 | T@100 | 100
— P5010 100 70 140 T@100 | 100
_PSOIS | 150 105 140 1@ 10 100
_PS00 | 200 | 140 w0 | 1@100 | 100
_Psess | % | 175 140 — 1@ 100 100
PS030 | 00 | a0 | 1o T@10 | 100
_ PS03 | 350 25 140 1@ | 100
PS040 | 400 w0 [ 0| T@100 | 100
PSOS0 | 500 | 3% 146 1@ 100 | 100 _
— PSO060 | 600 | @ | 1w | 1@l | 100

1. Resistive or inductive load.

2. Averaged over one cycie for half wave resistive os choke input circuit with rectifier operating
at full rated current and maximum RMS input.

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

500 MA TYPES IN MINIATURE PACKAGE ALSO AVAILABLE.

New Types! Silicon
HighVoltage Rectifiers

35 ACTUAL SIZE

Peak :::Tn.lu MAX RMS| MAX DC Fwd | Dimensions
EIA tnverse Current Input Voltage Drop (inches)
TYPE Voltage (mA) Voitage | @ 100 mA DC —_—
NUMBER (volts) @ 25°C | @ 100°C (volts) 25°C L. Dia.
1N1730 1000 200 100 700 5 5 375
1N1731 1500 200 100 1050 5 5 375
1N1732 2000 200 100 1400 4 10 375
INI733 | 3000 150 75 2100 12 10 375
1N1734 5000 100 50 3500 18 0[5
1N2382 4000 150 75 2800 18 1.0 5
1N2383 6000 100 50 4200 27 15 5
1N2384 8000 70 35 5600 27 15 5
1N2385 10000 10 35 1000 39 20 5

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

Continuous DC Voltage same as PIV.

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



Servo omponents ?
MUIRHEAD!

The two are synonymous. And the reason? MUIRHEAD make a
speciality of manufacturing all types of synchros and servomotors
_and have done so for more than 20 years.

MUIRHEAD synchros and servomotors are precision built to meet the
exacting requirements of Bu. Ord., N.A.T.0. and British Military
specifications in sizes from 08 to 23.

Ask for the new broadsheet containing the full range. Data sheets for
specific models and prices sent on request.

]
":If”':o'oboh
10 30 o

~ 289 o,

Precision Electrical Instruments

MUIRHEAD INSTRUMENTS INC.,
441 Lexington Avenue. New York 17, N.Y., U.S.A.
Telephone: Murray Hill 2-8131

MUIRHEAD INSTRUMENTS LIMITED, stratford, Ontario, Canada
Telephones. 3717 & 3718

MUIRHEAD & CO. LIMITED, Beckenham, Kent, England
Telephone: Beckenham 4888

Meet us at Booth 3230 L.R.E. SHOW March 21-24 1960

Our engineers will be pleased to discuss with you any matters relating to the
wide range of Muirhead servo components and electronic instruments.

A representative selection of our products will be on show, together with a
working demonstration of the new Automatic Recording Wave Analyser.
This instrument is designed to carry out automatic amplitude / frequency
analyses of steady signals and amplitude/frequency /time analyses of
non-steady signals.

426/ A

on request

(Y ~
‘_MU|RHEAD ]

TECHMQUE

A Journal of Instrument Engineering
for
Scientists, Engineers, Technicians,
Research Workers

MUIRHEAD & CO. LIMITED
BECKENHAM * KENT
ENGLAND

<Circle 112 on Inquiry Card

Circle 10 on Inquiry Card 25



BLUE JACKET

VITREQUS ENAMEL-PROTECTED,
A g POWER WIREWOUND RESISTORS.
Send for Bulletins: 7410-A (Axial Lead), 7400-A (Tab Type)

KOOLOHM

CERAMIC INSULATED-SHELL,
POWER WIREWOUND RESISTORS.
Send for Engineering Bulletin: 7300-A

PERMASEAI.

o CAST EPOXY HOUSING,
= SPRAGUE i
mpo;;sgr R ~ PN PRECISION WIREWOUND RESISTORS.

Send for Engineering Bulletin: 7500

SPRAGUE RESISTORS
FILMISTOR

PRECISION CARBON FILM RESISTORS.

“Send for Bulletins: 7000 (Molded shell), 7010-B (Ceramic shell)

MEG-0-MAX

GLASS-JACKETED HIGH VOLTAGE,
HIGH POWER RESISTORS.
Send for Engineering Bulletin: 7200-A

SPIRAMEG

_ HIGH-RESISTANCE SPIRAL ELEMENT
SO - Send for Engineering Bulletin: 7100

iq s

SPRAGUE ELECTRIC COMPANY 233 Marshall Street North Adams, Mass.

SPRAGUE COMPONENTS: RESISTORS e CAPACITORS e MAGNETIC COMPONENTS e TRANSISTORS
INTERFERENCE FILTERS e PULSE NETWORKS e HIGH TEMPERATURE MAGNET WIRE e PRINTED CIRCUITS

26 Circle 11 on Inquiry Card ELECTRONIC INDUSTRIES -+ March 1960



As We GoTo Press ... -

Tubes or Transistors?

“Transistors have a long way
to go before they overcome their
growing pains,” R. E. Moe, of the
General Electric Company, Owens-
boro, Ky., told a symposium on
new electron tube developments
during the Winter General Meet-
ing of the American Institute of
Electrical Engineers. His observa-
tions were made in a paper, “Tubes
or Transistors — A Realistic As-
sessment.”

Mr. Moe said that ther