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When your product design requires ceramic capacitors in sizes
that squeeze into the tightest places it’s wise to specify

\J RMC Type SM DISCAPS.

Type SM DISCAPS show a minimum capacity change between
+10°C and +85°C and meet the specifications of EIA-RS-198 for
Z5U capacitors. Their miniature size and high quality are
combined with low cost for production savings.

RADIO MATERIALS COMPANY

OISCAP
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CAPAC[TORS‘ GENERAL OFFICE: 4242 w., Bryn Mawr Ave., Chicago 46,101,
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NEXT vear the military will invoke a
new specification which will specify
the minimum requirements for “white
rooms.”  This will be a step by the
government to gradually require com-
ponent manufacturers to guarantee re-
liability to degrees heretofore thought
impossible. The spec is already in draft
form.

We have heard and seen much recently
with regard to the “white room.” Pre-
liminary reports of tests performed on
equipments made on these conditions are
very impressive. But is it the best that
we can do? Really, the best?

We think not. Sure, we are on the
right path, but is everyone going in the
same direction? What good does it do
for a component manufacturer to prac-
tice all of the known and new reliability
techniques if the assembly manufacturer
does not practice them to a greater de-
gree? Or, at least, to a similar degree.
To achieve true reliability, it must be a
combletely integrated program—practic-
ing prescribed methods right from the
raw material. through component assem-
bly. and equipment manufacture.

One of the first such programs is that
being practiced for MINUTEMAN gui-
dance and control system. (See story on
page 89). Here the equipment manufac-
turer prescribes steps to be taken to
achieve reliability and then monitors the
supplier to insure that the requirements
are being fulfilled.

It is almost unanimously agreed that
the *‘white room” is the basic ingredient

for achieving the desired results. Second
to it, perhaps, is worker motivation.
“White Rooms,” no matter how small, do
not come cheap. Many small manufac-
turers say that they cannot possibly af-
ford them. But actually they are the ones
that must do their utmost to produce
reliable units. In an industry gradually
awakening to the cold facts of reliability,
the small manufacturer may find himself
without a market if his products are not
of the high reliability type.

Even in the larger firms it is often
more than difficult to get management to
o along with an expenditure for which
they eannot see an immediate return on
their investment. But those firms which
have already gone the route have not
regretted it for a minute.

To accomplish such a sudden upgrad-
ing in reliability requirements, the mili-
tary must, and is, footing the major part
of the bill. And why not? They are the
first customers. Theyv are the ones that
really need it now. In many instances,
though, the manufacturer is putting up
a goodly share of his own funds. And,
again—why not? His proprietary rights
are being respected and so he will be one
of the first manufacturers in the indus-
try to be able to offer to the market
ultra-high reliability units. This alone
will help offset much of his investment.

A hint for the small manufacturer:
The government has not exactly been re-
fusing contracts to small business, lately,
either!

We have just had a preview of our 1961
Calendar of Coming Events for the Elec-
tronic Industries. It will come as no sur-
prise that there will be more events to go
to in 1961 than there were in 1960.

In spite of the undercurrent so fre-
quently encountered in attending these
events, . .. that there are just too many
symposiums, conventions, and shows . . .
there has been an increase of about 20¢/
in these activities. Of the 221 events re-
ported, 86 will take place in the East, 60
in the Midwest, 40 in the West and 25
are Foreign. In terms of time, the days
to be taken by these activities already
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greatly exceeds the total number of work-
ing days in the year! And still. an end
to this upward trend does not appear to
be in sight. As the industry expands,
nore and more specialized or vertical
groups are formed. Each of these, in
turn, naturally hopes for an event of its
OWIL

Some years ago we advocated three
major exhibit shows a year. We believe
that this idea is still very valid, although,
again, because of growth and the nature
of the industry this might now be ex-
panded to four or five. The additions
would be technical conferences only.
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FRONT COVER: These twa small expressians describe o multi-million dallar prciecj currently
under way in the electranic industries. Military equipment has always demanded o high degree
aof reliability, but the tremendous cost of o missile has even advanced this degree.. Over a
dazen companent manufacturers in the electronic industry are working under cantract with Auto-

netics, o Div. of North American Aviatian, Inc., to increcse reliobility by one-hundred
The equatian F> = ¢~ t/# simply indicates the prabability of success of a system where # e
the required period of operation and u is the meon-time-between-failure of the system.
camplete stary begins aon Page 89.
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These small S-band tubes use a permanent magnet focus structure
that is miniaturized along with other tube structures. The result is
ruggedized, light weight, wideband 10 milliwatt and one watt tubes
well suited for confined spaces such as in airborne vehicles.

Shielding CRT's

The electromagnetic field generated by a radiating antenna is quite
complex. This complex field is the result of the simultaneous propagation
of the energy by several modes. These modes are used for desired
transmissions and, unfortunately, are also available for undesired
signals. The characteristics of these modes are described.

Out of a $115-million Research and Development contract for Minute-
man guidance and control systems will come new standards of relia-
bility which will affect the design and manufacture of electronic
equipment for years to come. Soon the military will invoke a new
specification which will give minimum requirements for "white rooms."
Reliability will be specified to degrees heretofore thought impossible.
The spec is already in draft form.

Transient testing of linear networks has certain desirable features over
steady-state techniques. Before considering transient methods, however,
a rough idea of the network to be tested should be had. This article
gives some simple tools for making a good choice.

The field of magnetic shielding is notable for its lack of numerical
values. While the subject of how to achieve good quality shielding is
not emphasized, a significant contribution is made in that the article
indicales how to establish the shielding objective.

oo . : o q 9 Psychological R h
Today hi-fi is very popular in many homes and offices. This interest is sychological Tesearc

growing. With a few changes and about $100 existing and new AM
Broadcast equipment can be made to meet the general public's hi-fi

. Transient Testing
requirements.

Twenty years ago psychology was considered an academic science of ~ Dissiation
interest only to college professors. But, now it has come out of the foctore.
classroom and into the factory, improving products, reducing costs,
solving complex man-machine relationships and even helping to decide
who the next "boss" may be. The research psychologist is a scientist
with sometimes limited tools but he can often provide valuable help. $p=9 -iw

% jwe for Q>3

Poles of
Tronsfer Funclion
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RADARSCOPE

ARTIFICIAL REVERBERATOR

At Bell Labs F. F. Logan, |1) adjusts artificial reverberation filter to
obtain an ali-pass characteristic—equal response for all frequencies.
Dr. M. R. Schroeder is evaluating the quality of the reverberated
sound. The aim is to produce a “colorless” reverberation that will
improve auditorium concert-hall acoustics.

UNIQUE MAGNETIC MATERIAL discovered by
DuPont becomes magnetic as temperature rises
above a certain point; then becomes non-magnetic
as the temperature drops. It is a compound of mun-
ganese.

SIMPLIFIED COMPUTER SERVICING. Davstrom’s
Control Systems Div. makes a unique service avail-
able to buyers of their computers. The user places
a telephone cali to a central computer hase at Day-
strom’s  Ladolla, Calif.. plant laboratory., The in-
strument’s readout is transmitted over the phone
line and appears on the Lalolla console, which is
identical in function to that used in connection
with every Duayvstrom installation in the country.
When it is connected to the console in fhe custom-
er’s plant it can supervise and control the function-
ing of the custemer’s system exactly as tnough Day-
strom’s servicing personnel were in the customer’s
plant. The new service has been thoroughly inves-
tigated for over a vear and is now being offered
at a nominal fee. Daystrom people estimated it will
give the system’s user command of talent worth
more than $100,000 a vear. It muarks one great step
forward in solving the massive maintenance prob-
lem,

4

VALUE ENGINEERING is in for a re-evaluation
by the Navy. Some significantly high Navy person-
nel feel that the concept of value engineering is
little more than a license to kibitz with the design
engineer’s work. This second look will tell them
whether the money saved warrants Jeopardizing the
original design,

SMALL FIRMS are getting an increasing share of
prime Government contracts. Their piece of the
Government's spending increased by 13.6°¢ during
the first half of the fiscal vear 1961, compared to
the same period of 1960. And the value of the
awards increased by 37.7¢5.

SHIPMENTS OFF COMPONENTS by U. S. elee-
troniec manufacturers is inereasing sharply. Ouiput
of tubes, semiconductors and other najor compo-
nents during the first three months of 1960 in-
creased 87, over the preceding six month rate more
than 207 above the first half of 1959. The sharpest
increases were in quartz crystals, transformers, and
transistors.

EIA HAS BEGUN A SURVEY to delermine the
number of scientists and engineers in the electron-
ics industry. The survey has been urged by the
Office of the Secretary of Defense for lesearch &
Engineering. Preliminary findings indicate that
there arve about 140.000 electronic engineers and
scientists in the U. 8. with 110,000 in industry.
From 80 to 90% of them are believed working in
defense supported programs. Much more precise

MISSILE BOMBER SYSTEMS

Part of the complete AC and DC electrical power distribution system
mockups for the B-52G and the new B-52H missile bombers is shown
here in the Electrical and Electronic Design Lab at Boeing's Wichita,
Kans. division. Present work is concentrated on evaluation of the

120 KVA system for the B-52H bomber.

4
]
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Analyzing current developments and trends throughout the electronic

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

figures are expected to be available when the sur-
vey is completed. All EIA member companies and
most non-member electronic manufacturers have
been asked to participate in the survey.

HOW DO YOU MEASURE the importance of a
scientific paper?—that problem will be investigated
by a team of scientists at Case Institute of Tech-
nology, in Cleveland. The researchers will cover all
fields of science, analyzing articles published since
1900. The aim is to identify the distinguishing
characteristics of the quality article.

MAN-TO-COMPUTER LINK is getting increased
attention. with efforts directed at matching the logic
and speed requirements of the system and the hu-
man operator. Eleetrada Datacom, announced last
month, accepts digital information at line speed,
automatically translates it to ordinary alphanumeric
characters and presents a clear display on the
screen of cathode ray tube. As the information is
being displaved, the operator may approve its con-
tents, or alter them in part or in total by striking
a standard typewriter kevboard. The Datacom re-
portedly greatly increases the flexibility of the com-
puters and communications systems.

NO MORE TUBES will be exported to Canada by
Japan through the balance of 1960, “or until such
time as satisfactory quotas can be arranged.” Japa-
nese shipments of tubes to Canada during the first
seven months of this year were almost double that
of a vear ago, and there was open speculation that
the Canadian tube industry would collapse. Con-
sultations are continuing between the two Govern-
ments with a view to controlling shipments to Can-
ada on a more orderly basis in the future.

LONG AWAITED FM STEREO seems to be headed
for additional delays, even though the fields tests
conducted by the National Stereophonic Radio Com-
mittee have been completed and the rveport filed
with the FCC. The difficulty is that no one system
showed any marks of superiority over the others
in all respects. On the basis of quality alone, the
svstem proposed by Crosby is way out in front. but
the system leaves no room for the other Subsidiary
Communications Authorization (SCA) services. Its
adoption would require M broadcasters to choose
between sterco and other multiplex services. All
five of the other systems tested let broadcasters
transmit stereo simultaneously with regular point
to point multiplex services. More than 200 FM’s
are now authorized to conduct SCA services. The
best guess is that stereo standards won't be out
until the middle of next year and then it will com-
prise features from virtually all of the systems
tested.

ELECTRONIC INDUSTRIES + December 1960

THE U. S. GOVERNMENT is the largest user of
electronic data processing machines. In view of
the rapid expansion in Government usage of com-
puters, many Washington people are recommending
that there be established a central system of control
over the allocation and use of EDP equipment for
the entire Government. Improved scheduling of equip-
ment usage, including interchange and loan ar-
rangemertts, would be possible among large depart-
ments and agencies during peak and slack work
periods. 857, of the 524 electronic computers now
operating in the Goverment (excluding those for
tactical and classified uses in the defense establish-
ment) are rented from manufacturers.

RACE TO DEVELOP a computer language that
would translate numerical programming instruc-
tions into simple English saw its first practical
equipment last month, introduced by RCA. Tt is a
result of a request from the Defense Dept.. largest
user of computers in the country, that all computes
manufacturers collaborate on COBOIL  «(Common
Jusiness Oriented Language) system that would
simplify computer programming. Active in the de-
velopment, with RCA, are Remington Rand. Syl-
vania, and to a lesser extent, IBM. The latter firm
does not feel that COBOL is fully ready as a com-
plete substitute for numerical computer program-
ming, but they said that as soon as COBOL is uni-
versally acknowledged as a complete substitute for
numerical coding, IBM will have a programming
system ready.

TRANSISTOR PRODUCTION

New high speed machine electrically tests and classifies transistors
at Semiconductor Division, Sylvania Electric Products, Inc., Woburn,
Mass. Syivania, last month, reccived the Signal Corps’ RIQAP Award
for '‘consistent production of high quality germanium transistors.”




See
Which Tubular Capacitor
leads all others in

MOISTURE RESISTANCE!

MOISTURE RESISTANCE COMPARISON CHART
FOR TUBULAR CAPACITORS A

100,000 /

DIFILM® DUAL DIELECTRIC
(PAPER and POLYESTER FILM)
with HCX® solic impregnant
and molded phenolic case

B PAPER DIELECTRIC

c Vd with HCX solid impregnant
and molded phenolic case

60,000 C DIFILM DUAL DIELECTRIC
(PAPER and POLYESTER FILM)
with HCX solid impregnant

and dipped epoxy resin coating

D PAPER DIELECTRIC
with wax or oil impregnant
and molded phenolic case

E POLYESTER FILM DIELECTRIC
with molded case

F  PAPER DIELECTRIC
with HCX solid impregnant
and waxed cardboard jacket

G PAPER DIELECTRIC
D with wax or oil impregnant
20,000 ya and waxed cardboard jacket

80,000 B —

40,600

(MEGOHMS AT 180 VOLTS D-C

RELATIVE INSULATION RESISTANCE

The graph tells the story simply
and to the point!

DIFILM® BLACK BEAUTY®
MOLDED TUBULAR CAPACITORS
withstand more than 2500 hours (95
to 100 % R.H. at 40 C) with no change

10,000 in bumidity resistance!
0 500 1000 1300 2000 -

HOURS ON TEST 195 TO 100% R.H. AT 40C No other tubular comes even close
RELATIVE HUMIDITY RESISTANCE to this performance. Difilm Capacitors

are the true answer to moisture prob-
lems in entertainment and commer-

— - cial electronics.
> =2
v .

| RSN For complete technical data on Difilm

Black Beauty Capacitors, write for En- ®
. gineering Bulletin 2025 to Technical
\' Literature Section, Sprague Electric Co., s p n n G u E
W™ i 233 Marshall St., North Adams, Mass.

THE MARK OF RELIABILITY
SPRAGUE COMPONENTS:

CAPACITORS o RESISTORS o MAGNETIC COMPONENTS ¢ TRANSISTORS ¢ INTERFERENCE FILTERS ¢ PULSE NETWORKS
HIGH TEMPERATURE MAGNETIC WIRE + CERAMIC-BASE PRINTED NETWORKS « PACKAGED COMPONENT ASSEMBLIES
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As We Go To Press...

Study Generation of
High-Powered Fields

Low-temperature studies at CEL
(Cryogenic Engineering Labs.) of
NAB (National Bureau of Stand-
ards) are exploring several meth-
ods of producing a low-power,
steady-state electromagnet with a
100,000-gauss field intensity. (The
earth’s magnetic field is about %
gauss.) If successful, this magnet
will serve as a pilot model in the
design of electromagnets with
field intensities great enough to
contain the temperatures generated
by a nuclear fusion reaction, 350
million degrees Fahrenheit.

Feasibility Studies
For Project Apollo

NASA has awarded several feasi-
bility study contracts costing about
$250,000 each for Project Apollo.
The project looks toward the de-
velopment of a 3-man space ship
that could orbit the earth and make
a circumlunar flight. USAF had
awarded a $161,000 study contract
to Ford Motor Company’s Aero-
nutroni¢c Div., now nearing com-
pletion. This concerns the struc-
ture of a three-man vehicle which
would remain in orbit around the
earth for extended periods of time.
These studies are under surveil-
lance by the Air Force and Civilian
Space Agency, so that there is no
duplication of efforts by either.

TELEMETERING SYSTEM

Bii

Five remote telemetering station units are part
of a digital data system built by Datex Corp.,

Monrovia, Calif., for Milwaukee Gas Light
Company. System automatically records gas
flow from each station. Commercial telephone
lines are used.

ELECTRONIC INDUSTRIES -

ROTATIONAL SIMULATOR

T
& i N

A one-man Space Flight Rotational Simulator,
designed and under construction at Northrop

Corp's. Norair Div.,, Hawthorne, Calif., gives
Space Bound Astronauts more realistic ex-
posure to tumbling and spinning effects of
satellite flight. Motor-powered inertia rings,
mounted on the axes of roll, pitch and yaw,
control and rotate the 10-ft. fiberglass,
honeycomb shell up to as many as 70 revolu-
tions per minute.

Managemenf Mefhods In
Pace With Weaponry?

Dudley (. Sharp. Secretary of
the Air Force, has directed a sur-
vey of management practices em-
ployed by the Air Force and its
major contractors. Objective is to
determine whether present man-
agement methods will keep pace
with the rapidly advancing tech-
nology of modern weaponry. Initial
survey will cover Martin Com-
pany's TITAN program because of
its tremendous importance to na-
tional defense and because 1its
complex nature generates problems
common to most advanced weapon
systems.

The Inspeetor General’'s office,
traditionally the impartial review
agency for the Air Force Chief of
Staff, has responsibility for the
survey.

$9.800,000 in Grants
By NSF To 43 Colleges

The National Science Founda-
tion has granted $9,800,000 to 43
colleges and universities to support
Academic Year Institutes for
science and mathematics teachers.
The program’s purpose is to help
teachers improve their subject-
matter knowledge through a vear’s
advanced study on a full-time
basis.
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New Tunnel Effect
Discovered At G.E.

The tunneling effect has been
achieved at GE’s Research Lab us-
ing two metal films separated by
a thin insulating layer, with one
or both of the metal films in the
superconducting stage.

The discovery, made by Physicist
Ivar Giaever, opens a new approach
to the construction of versatile,
microminiature electronic compo-
nents.

In Giaever’s discovery, tunnel-
ing occurs through the barrier of
an insulating film, rather than
through the charge depletion re-
gion of a semiconductor p-n junc-
tion, as in the case of the tunnel
diode.

This unpredicted finding has im-
portant implications for theories
about superconductivity and about
tunneling. From the practical
standpoint, the discovery may be-
come important by making possi-
ble a new family of devices un-
equalled for their small size, and
versatility.

Most of Giaever’s experiments
have been with films of aluminum,
lead, indium and tin, all of which
become superconductive at near lig-
uid helium temperatures. A con-
siderable number of other metals
are expected to exhibit the same
effect. In almost all of the experi-
ments, aluminum oxide was the
insulating layer, although proof
has been obtained of tunneling
through tantalum oxide, niobium
oxide and nickel oxide as well.

One of the primary advantages
of any device incorporating this ef-
fect is the possibility of changing
the device’s characteristics with a
magnetic field. This is the result of
a well-known property of super-
conductors. They can be changed
to the normal state—i.e., made non-
superconducting—by a sufficiently
strong magnetic field. Thus by
varying a magnetic field, one or
both of the superconducting films
can be changed to the normal state,
with a consequent change in oper-
ating characteristics of the device.
This is why it may be possible for
the device to function as a switch,
diode, negative-resistance diode,
triode, resistor or capacitor.

More News
on Page 8
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» FAA has endorsed the new British Red-White System for visual land-
ings at U. 8. airports to enable pilots to descend along the optimum glide
path, without under-or-over-shooting a runway.

» Navy’s Bureau of Yards and Docks has been forced to restudy the
structural design and cost of its 30,000-ton rotating radiotelescope at
Sugar Grove, W. Va. Completion of the 600-foot diameter dish is now
expected in 1964 at a cost exceeding $100 million.

» “Project Rover"—AEC and NASA's Nuclear Rocket Program will
bypass the customary feasibility design study and move directly into the
industrial R&D phase to speed development. First nuclear rocket is
expected to be flight-tested by 1965.

» Goodyear Aircraft Corp.’s Arizona Div. (Litchfield Park, Arizona) pro-
posal on the development of an experimental Radar Data Computer, has
been selected as a basis for contract negotiations by the Maritime Admin-
istration, U. S. Dept. of Commerce. Computer will plot projected courses
of ten ships simultaneously.

» AMRI (Association of Missile & Rocket Industries) has counted over
337 U. S, missile projects since World War II. Count includes 11 inter-
continental, 5 intermediate, 16 long range, 13 medium range, 27 short
range and 16 antisubmarine. Total includes discontinued types, smaller
experimental rockets and globe-girdlers, but not secret projects. The
AMRI Index includes 313 other projects such as satellites, space vehicles,
space power, new propellants and new methods of guidance.

» FAA has concluded performance testing of the Sperry SP-30 Automatic
Flight Control System and “ticketed” it for everyday use on the Convair
880 Jetliner. System provides electronic “brains and muscles” freeing
the pilot from a host of manual flying tasks and enabling him to concen-
trate on navigation, communications, and maintaining a steady watch for
other aircraft.

» Westinghouse Electric Corp. V. I. John W. Simpson predicts the U. S.
can have Atomic Rocket Propulsion and Auxiliary Power Systems.
capable of launching a 35-ton payload in space by 1967. “Within this pay-
load,” he said, “electrical power systems of over 100 kilowatts could he
carried.” Present military space efforts are being achieved with chemical
rocket propellants.

» ITT Labs, Nutley, N. J., with a 1-Ib. transmitter, an ultra-violet light
bulb, and a 2-lh. transistorized receiver, have developed a high-frequency
Communications System using a beam of ultra-violet light. It can handle
109 messages simultaneously.

» FBI Inspector Ivan W. Conrad has patented a high-speed Telegraphy
System, primarily for “reading out” the results of high-speed computer
operations. A passage of current or a magnetic field, instead of hammer
blows, enables pulses to form letters, by changing the color of treated
papers; thus speeding up the printing process.

» National Bureau of Standards, U. S. Dept. of Commerce, has estah-
lished two new Technical Advisory Committees; one on Calibration and
Measurements Services, and the other on Engineering and Related Stand-
ards. Purpose of these committees is to aid the Bureau in the fields of
precision measurenent, calibration, and standard practices.

P Aerojet-General Corp., Azusa, Calif., has been awarded a contract by
the AF Ballistic Missile Center for Ablestar second-stage boosters. They
will be used in future launchings of Tramsit and Courier satellites. Aero-
jet has teamed with Space Electronics Corp., Glendale, Calif., in this
project.

B A directory listing 22,671 small businesses qualified to do R & D work
in 33 major categories as prime or sub-contractors has been issued by
the Small Business Administration. Copies are available for public inspec-
tion at all SBA field offices. Small firms, not listed in the directory, inter-
ested in performing research and development work, should get in touch
with their local SBA office.

As We Go To Press [cont.)

UNIVERSAL TEST PANEL

“Home-made™ Electronics Tester, made of
spare parts in part time by Ernie Sweeney
of North American Aviation's Los Angeles
Div. will save hundreds of man hours in
development of 2000-mph B-70 Cabinet is
three-foot-high with over 1500 wires and
3000 soldered points. The panel tests elec-
tronic parts sech as regulators, sensors, con-
trollers, amplifiers, and other systems.

FAA To Get Computer
For Air Traffic Control

Developed for the FAA Burean
of Research and Developmen? by
the Librascope Div. of General
Precision. Inc., N. Y., a specificaliy
designed computer will be installed
early next yvear for Air Trafiic
Cantrol. It will help automate the
routine work of the Air Trailic
Controller. now facing future Je-
mands for speed and handwork
bevond human abilities.

It prints flight progress informa-
tion, updates, changes and stores
this information, exchanges it with
other control facilities concerned
with the flight, warns the Con-
troller of impending conflicts of air
traflic. and generally assists him in
controlling traffic from aiirport to
airport. It eliminates the necessity
of many aireraft awaiting their
turn to approach and land. The
computer is part of the DPC (Data
Processing Central) which FA-
has under development at its Na-
tional Aviaticn Facilities Experi-
mental Center at Atlantic City,
N.J. The DPC is a semi-automatie
system  for automatic air traffie
control.

More News

On Page 14
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STORAGE TIME:

RECOVERY TIME, GUARANTEED LESS THAN A HALF A NANOSECOND! | [re eron o pey

The new HUGHES® HD-5000 diodes are the fastest switching devices commercially available
today. They are so fast, in fact, that storage time can't even be measured. M Think what this -
means. Now computer circuits can be designed that work 10 times faster than ever before. @ This f B D
important speed breakthrough was made possible through an exclusive bonding process devel- I
oped by Hughes research. The result is a low-capacity diode that completely solves the storage-
time probiem. M The HD-5000 Diode Series is available now from Hughes. Call your local Hughes
Semiconductor sales engineer or distributor. Or write Hughes Semiconductor Division, Marketing }
Department, 500 Superior Avenue, Newport Beach, California. For export write: Hughes Inter- , R |
national, Culver City 5, California

[
{

HUGHES |
L e -

HUGHES AIRCRAFT COMPANY

ELECTRONIC INDUSTRIES - December 1960 Circle 3 on Inquiry Card 9



POINT OF NO RETURNS

SPERRY SEMICONDUCTOR
DIVISION

OF
SPERRY RAND CORPORATION
NORWALK, CONNECTICUT

o IIAge

VOl-

Desk-eye view of a computer logic circvit utilizing Sperry 2N706 Silicon Mesa Transistors.

Here’s where you put your experience on the line.

Will the vendor you select confirm the confidence of your
decision . . . or will the transistors he delivers return to
haunt him — and you?

63 QC checks before and during mechanized manufacture.
Our way of trying to make your confidence our only return!

Circle 81 on Inquiry Card

r|_§E__?JTJTD___:R_ls__OEJI?:EED__P:LE:fiA_NEE]. . . SEMICONDUCTOR INTEGRATED NETWORKS

(SEMI-NETS®), TUNNEL DIODES, MESA AND ALLOY SILICON TRANSISTORS AND DIODES.
SALES OFFICES: CHICAGO, ILLINOIS; EL SEGUNDO, CALIFORNIA; WESTWOOD, NEW JERSEY: TEWKS-.
BURY, MASSACHUSETTS; STAMFORD, CONNECTICUT; TOWSON, MARYLAND; MASSAPEQUA PARK, NEW YORK.

SEMICONDUCTOR OPPORTUNITIES *Trade Mark, Sperry Rand Corgoration
AVAILABLE TO QUALIFIED ENGINEERS
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DIODE CLAMPS PREVENT DRIFT IN
HIGH SPEED ELECTRONIC SWITCHES
The problem of drift in high speed elec-
tronic switches has been solved through
the use of clamp diodes. This application
is especiclly usefu! for siabilizing the op-
eration of go, no-go oscilloscopic testing
of dynamic parameters in a variety of
clectronic components.

In the circuit, General Instrument MP-
300 silicon diode, rectifiers may be used
beccuse of their superior stability and low
reverse leakage (only .05 pa @ 25°C).

Changing from vacuum tube to silicon
clamp diodes minimizes problems associ-
ated with varying contact potentials.
Equipmeni reliability is improved since
total thermal dissipation is reduced. Fur-
ther, equipment does not have to be reset
in case of power line failure.

The small physical size of General In-
strument diode ‘rectifiers is important
where a large number of switches are to
be used in a single piece of equipment.

NOVEL CIRCUIT USES DIODES FOR
AUDIO COUPLING There are many ben
efits to be gained through diode coupling
¢! audio amplifiers. The simplified three
stage fransistorized audio amplifier shown
above uses General Instrument IN645 sub-
miniature siticon diodes.

Since the diodes are forward biased,
ac is virtually direct coupled—resulting in
a flat frequency response limited only by
transistor parameters. Need for large cou
pling capacitors is eliminated. Virtually
lossless ac coupling is obtained. And, tem-
perature stability is improved because of
low external base resistance.

Complete schematics of above circuits are
available upon request.

ELECTRONIC INDUSTRIES

December 1960

GENERAL INSTRUMENT
SEMICONDUCTOR REPORT

.

Proved Reliability: ZERQ FAILURES afier 11,060 hours
operation at 150° C! E

G IN645-1N649 DIODE/RECTIFIERS
AVAILABLE IN PRODUCTION QUANTITIES...
EXCEED USAF STANDARDS

General Tustrument 1IN645 through ING19 subminiature rectifiers are ideally
suited for applications requiving small size and very high reliability. These her-
metically sealed glass units are desizned to operate over an ambient range from
—05 to 130°C ... pass MIL-E-1 1143 specheations for breakdown voltage . . .
offer superior life test performance. This series covers the range of 225 to 600
PIV. with maximum average rectified current of 100 ma @ 25°C. Maximum
reverse current @ PIV is only 0.2 na.

These diode rectifiers are subjected to 1007¢ environmental testing and
dynamic oscilloscopic tests to assure high clectrical and mechanical uniformity,
surpassing the most stringent military specifications.

a L!FE TESTS indicale outstanding stability of the General Instrument 1IN645
series subminiature rectifiers under load. Graph shows results of a 1.000-hour

test of 231 units from a normal production run. {Conditions: Vs 160 V ac;
lo 400 ma dc.)
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NEW MP SERIES DESIGNED FOR 200°C OPERATION!

General Instrument has achieved an outstanding pewer-to-size relationship in the
high quality MP silicon diode rectifter series. Parameters for these subminiature
glass units are suitable for a wide range of applications under high-temperature
conditions:

DC OUTPLT REVERSE LEAKAGE
FORWARD DROP
CURRENT (Ma) (na) @ PIV @ 400 Ma
TYPE PIV 25°C 200°C. 25°C 200°C @ 25°C
MP 100 1CO 400 50 .05 7% 1.0
MP 225 225 400 50 .05 75, 1.0
MP 300 360 400 40 .05 75, 1.0
MP 400 4C0 400 35 .05 7% 1.0
MP 500 500 400 25 .05 75 1.0
MP 600 600 400 20 .05 75, 1.0

CALL ON GENER L INSTRUMENT for technical data
and applications assistance on the complete line of
General Instraument hicl refiability silicon diodes.

SEMICONDUCTOR DIVISION
GENERAL INSTRUMENT CORPORATION

65 Gouverneur Street, Newark 4, New Jersey

1448

IN CANADA: General Instrument-F. W. Sickles of Canada Ltd.,, P.O. Box 408, 151 S. Weber
Street, Waterloo, Ontario, Canada. Sherwood 4-8101.

Circle 6 on Inquiry Card 13



ANTENNAS FOR B-70

Transco Products, Inc., Los Angeles, will design and develop antennas for the B-70. These
will include three L-Band IFF-TACAN units, two UHF communications antennas and onc for

Marker Receiver. Company will also do the environmental resting.

FOR KLYSTRON TESTING

This power supply (274,000 volts; 1 ampere, DC} will be used in
prccessing and testing high power klystron tubes for the missile
tracking radar system of Nike-Zeus. Electro Engineering Works, San
Leandro, Calif., developed the power supply. Levinthal Electronic
Products, Inc., Palo Alto, Calif., will use it. Total power supply
weighs over 75 tons.

LOOP ANTENNAS

Dr. Raymond A. Santirocco, astrophysicist at
Stromberg-Carlson's Research Div.,, examines
arrangement of loop antennas tc be used in
study of variations of earth’s magnetic field.
Each of 10 loops has approx. 12 miles of wire.

i ¢

11140
.
Wi
i

NEAR ALARM SYSTEM

“Breadboard” hook-up of a *“Compactron”
table radio with a NEAR (National Emergency
Alarm Repeater) receiver. 240 cycle alarm
pulse turns on receiver. Office of Civil and
Defense Mobilization tested alarm system de-
veloped by Midwest Research iInstitute re-
cently in Charlotte, Mich. G.E. radio con-
tains two ‘“‘Compactrons’” in lieu of tibes
or transistors.

CONTROL OIL FLOW

Brush Instruments’ Mark 1l recorders check out and maintain, con
tinuously, code systems for controlling, selecting, and measuring stor-
age tank levels at unattended pumping stations for moving crude oil
from West Texas to Houston. Recorders also keep records for reterence.

ELECTRONIC INDUSTRIES -

December 1960



X LING-TEMCO
FLECTRONICS. INC. o

Ling-Temco Electronics, Inc., is pleased to announce the establishment of a new
Micromodular Components Division. This complete new division is housed in a new
22,000 square foot modern plant at Anaheim, California. The staff comprises a corps
of industry-qualified, applications-minded engineer-scientists intimately familiar with
the stringent performance and high reliability requirements imposed by today's
“Electronic Systems Manufacturers.” This newest Division will specialize in the
manufacture of subminiaturized high and low-voltage rectifiers, semi-conductor logic
circuits and custom miniaturized modular packaging. Design counseling, reiative to
circuit configuration, choice of component, subminiaturization and reliability prob-
lems, will be provided at no additional cost.

The Micromodular Components Division welcomes your inquiries and assures you immediate response to any
requests. Write or phone for prices. product data sheets, quotations or deliveries. MICROMODULAR COMPONENTS,
a Division of Temco Electronics & Missiles Co., P. O. Box S-1, Phone JEfferson 4-6000, Anaheim, California.

LING-TEMCO ELECTRONICS, ING.

The Ling-Temco Group ® Widening Circles of Influence in Electronics

Altec Lansing Corporation, Subsidiary * Altec Service Company, Subsidiary « The Calidyne Company. lac.. Division « Continental tlectronics Manu-
facturing Company, Subsidiary « The Electron Corporation. Subsidiary ¢ Fenske. Fedrick & Miller, Inc.. Subsidiary  Ling Electronics Division
peerless Electrical Products Division * Temco Electronics & Missiles Company. Subsidiary * Micromodular Components Division « Temco Over-
haul & Aerosystems Division « Temco Efectronics Division « Temco Missiles Division « Temco industrial Division « United Electronics Company,
Subsidiary * University Loudspeakers, Inc., Division.

ELECTRONIC INDUSTRIES o December 1960 Circle 360 on Inquiry Card 15
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WITH SUCH OUTSTANDING ADVANTAGES AS:

FIVE INTEGRAL KEYS AND KEYWAYS
that provide for positive polarization and
positive mating—even in blind locations. No
possible contact damage. QWLD connectors
can be fully mated and unmated by hand.

R \"]
\;@3)
Syt
IMEAVY-DUTY CONSTRUCTION
extra-heavy machined or forged aluminum shell com-
ponenis, resilient inserts, silver-plated copper alloy con-
tacts, and rugged cable accessories with new superior

rasket design.

through use of

TWO NEW SERIES AVAILABLE with the QWLD
having standard solder or solderless contuacts and the

Scintilla Division e

SIDNEY, NEW YORK

16 Circle 8 on Inquiry Card

QWLG having provisions for grounding one contact to
the shell.

PLUS . . . IMPROVED WATERPROOFING * CLOSED ENTRY
SOCKET CONTACTS * SELF-EJECTING COUPLING ACTION
DESIGNED TO MEET MILITARY SPECIFICATIONS *+ WIDEST
RANGE OI' CABLI. ACCESSORIES.

QWLD is the latest development in Scintilla’s long line
of multiple conductor cable connectors—and is specially
designed to meet the rugged environmental conditions
of missile launching equipment, ground radar, or power
and control circuits—and heavy-duty industrial applica-
tions such as are found in oil fields or mining. Be sure
to investigate the new QWLD HUS-KEY* Connectors
from Scintilla.

*TRADEMARK

ﬂ/jl/

CORPORATION
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Industrial Products Division

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
15191 Bledsoe Street * San Fernando, California « EMpire 7-6161




Industrial Produets Division
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HIGH STABILITY FREQUENCY STORASCOPE"
OSCILLATOR SYNTHESIZERS
new high speed
electronic recorder
MODEL 810 Crystal Accuracy 0.1 cps to
30 KMC
FEATURES FEATURES
FEATURES ® 1 through 10 channel display

® Stability—4 parts in 10!9/day

® lon, erm R a . ® Us to K
L jabili ® Decade calibration eful 10 KC
g eliability

Automatic consecutive trace positioning

. Measures or generates to crystal accuracy
® Small Size

Easily photographed trace

Extreme versatility

Rugged Construction Unlimited storage time

All components available separately

Short erase time

Modular Design

Simple operation Instantaneous recording

® Low Weight
. ® Applications: frequency drift recording. .. ® Automatic protection against CRT burns
® Low Power Consumption X
crystal control of klystrons... equipment ® Simple operation
calibration

MODEL ST-100 AIR-SUSPENDED VIBRATION EXCITER ¢ ¢ ¢ ¢ ¢ ¢ o

FEATURES:

¢ No measurable distortion to 10 KC

* First major resonance above 12 KC

® Shock testing to over 3,000 g

* Useful frequency range exceeds 50 KC
® 50 force-pound rated output

* Handles test samples up to 5 Ibs.

¢ Simple to operate—even by unskilled personnel
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LARGE
SCREEN
OSCILLOSCOPES

MODELS

1735D, 17400, 2135D, and 2140D

FEATURES

High Resolution

1%, Linearity

Calibrated Time Base — 10 microseconds/inch
to 1 second inch

Driven or recurrent sweeps

Stable DC Amplifiers

Gain controls calibrated directly in volts inch
Sensitivity: 10 miflivolts inch or I millivolt inch
Equivalent to 50 inches undistorted deflection
and positioning on both X and Y axes for low-
frequency signals

Dependability guaranteed through careful work-
manship and design

Performance unaffected by line voltage changes
from 105-125 volts

Ideal for Telemetering, Production Testing,
Waveform Analysis, Computer Readout, XY
Plotting with identical calibrated high-gain am-
plifiers and similar applications

Oscilloscope screens available in all standard
phosphors
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BAR-GRAPH
OSCILLOSCOPES

DC-40BG & AC-40BG

FEATURES

Provides ‘‘quick-look’ display of up to 40 vari-
ables for continuous monitoring, measurement
and observation of drift and changes.
Floating inputs with excellent common mode
rejection provide a high degree of flexibility.
Human error and fatigue are minimized by
means of large, accurate display.
Ultra-stable circuits provide high accuracy.
Performance is unaffected by line voltage vari-
ations.
Provides unexcelled display for production con-
trol, research and engineering, teaching and
graphic demonstrations.

® Provides sensitivity in the millivolt range.
The output of each of the 40 channels is
scanned ten times per second by means of a
synchronous motor-driven switch.
Individual channel ON-OFF switches provide
convenience in setting up special displays and
for positive identification of channels. Individ-
ual channel attenuators facilitate sensitivity
control.
Unit is completely self-contained and caster-
mounted.

e WITH INTEGRATED SYSTEMS FOR SHOCK

AND VIBRATION TESTING

@ .

Model 1201

For vibration testing. the ITT Model 120} 1s a
completely self-contained console built around
the ST-100 fifty force:pound Vibration Exciter.

S - P

Model 1205

For vibration and shock testing, the ITT Model
1205 offers all the features of the vibration con-
sole. plus shock test facilities.

0_0 ° @ ®
8 ® : ® 3§

MONITOR
OSCILLOSCOPES

MODELS 1770A and 1770H

High Resolution

1% Linearity
Stable DC Amplifiers

Sensitivity continuously variable from O to 1
inch per volt

Performance unaffected by line voltage changes
from 1C5-125 volts

ldeal for Telemetering, Production Testing,
Waveform Analysis, Computer Readout, XY
Plotting with identical calibrated amplifiers
and similar applications

Oscilloscope screens available in all standard
phosphors

For complete techuical data and applications
information on any 11T Instrumont. contact
your ITT Instrionents representative or write
direetly to the factory.

ITT

Industrial Products Division

INTERNATIONAL TELEPHONE & TELEGRAPH CORPORATION

15191 BLEDSOE STREET « SAN FERNANDO. CALIFORNIA
TELEPHONE EMPIRE 7-6161



WITH DECADE FREQUENCY SYNTHESIZER*

WITH CRYSTAL o 9°
SOURCE ACCURACY .. - W *

AND STABILITY e 8 o 8 @

® Output frequency phase locked to reference source
® Generates fundamental frequency from 300 to 1000 mc
® Referenced from internal or external frequency standard

o Simple operation and rugged construction

The FD-3 Frequency Decade measures or generates fre- @ o
quencies from 300 mc to 12.6 K mc with the accuracy

and stability of the self-contained 100 KC crystal source
to which the output frequency is phase locked. Funda-
mental output of the FD-3 is from 300 to 1000 mc.
A mixer unit is supplied which extends the range to
12.6 K mc. Other mixers are available to further extend
the range up to 30 K mc.

FD-3 Frequency Decade

e Telemetry Frequency Range:
e Microwave spectroscopy Fundam'ental' SRR s .300-1000 mc
® Manufacture and test of microwave frequency meters Harmonfc (w!th mlxgr Squ“?d) T 600 mc to 12.6 K mc
R . ) . Harmonic (with additional mixers) . up to 30 K mc
e Calibration of microwave signal generators Accuracy and Stability .. . . . .......... equals that of 100 K¢
® High precision research on substance characteristics in standard
microwave region (permability curves, dielectric Stability (internal crystal standard) 2 x 10-8 /day
constants, loss factors, etc.) Output (fundamental) ... .. .. . .. . . approx. 1 milliwatt

PLUS FREQUENCY
CONTROLLED POWER OUTPUT

The FDS-3 Syncriminator permits phase locking of klystrons and b
backward wave oscillators to the crystal accuracy of the FD-3 Syn- ‘
\

d gud

thesizer. This is accomplished by automatic control of reflector
voltage through the Syncriminator. Hence, by cascading one or more
klystrons — frequency-controlled by a like number of FDS-3 Syn-
criminators — stabilized power output can be generated up to the

ultimate frequency range of available klystrons. v

FDS-3 Syncriminator

Synthesizers for other frequency ranges and a wide variety of accessory
units are also available. For complete data and specifications, contact
your ITT Instruments representative, or write directly to the factory,

Industrial Products Division
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
15191 Bledsoe Street ¢ San Fernando, Calif. « EMpire 7-6161

¥ DESIGNED AND MANUFACTURED FOR ITT
BY SCHOMANDL OF MUNICH. GERMANY
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BEGINS IN AN Es
ILLINOIS TOWN ===

New technology brings the dream of an electronic central office
to reality . . . foreshadows new kinds of telephone service.

Today, the science of communications reaches dramatically into space, bounc-
ing messages off satellites. But an equally exciting frontier lies closer to home.
Bell Telephone Laboratories engineers have created a revolutionary new central
office. At Morris, !llinois, an experimental model of it has been linked to the Bell
System communications network and is being tried out in actual service with a
small group of customers.

This is a special electronic central office which does not depend on mechanical
relays or electromagnets. A photographic plate is its permanent memory. Its “scratch
pad,” or temporary memory, is a barrier grid storage tube. Gas-filled tubes make
all connections. Transistor circuits provide the logic.

The new central office is versatile, fast and compact. Because it can store and
use enormous amounts of information, it makes possible new kinds of services
that will be explored in Morris. For example, some day it may be feasible for you
to ring other extensions in your home . . . to dial people you frequently call merely
by dialing two digits . . . to have your calls transferred to a friend’s house where
you are spending the evening . . . to have other numbers called in sequence when
a particular phone is busy.

The idea behind the new central office was understood 20 years ago, but first
Bell Laboratories engineers had to create new technology and devices to bring it
into being. A Bell Laboratories invention, the transistor, is indispensable to its
economy and reliability.

This new experiment in switching technology is another example of how Bell
Telephone Laboratories works to improve your Bell communications services.

BELL TELEPHONE LABORATORIES
World center of communications research and development

Fart of a memory plate of the new electronic central office is shown at right (enlarged
8 times). Spots are coded instructions which guide the system in handiing calls and
keeping itself in top operating form. Over two million spots are required. Logic and
memory are physically separated in the machine, so new functions can be easily
added. The experiment is being conducted in co-operation with the lllinois Bell
Telephone Company and the Western Electric Company.

«——Circle 52 on Inquiry Card Plecase write direct to the above advertiser 21



The current numbers 8ame consists of seeing how many components you can wedge
into a small space. But there's a catch to it.

Some circuit modules may seem small until you string them together and find
that interconnections and supporting structure take more space than the modules
themselves. That's why it's important, in evaluating miniaturization, not to consider
the module size alone, but to be concerned with the over-all size, including mod-
ule, interconnections, and supporting structure.

New EECO MINIWELD circuit modules are designed with over-all system size
in mind. They offer optimum miniaturization not only of modules, but also of
interconnections and supporting structure. Add to this the reliability of proven
circuits incorporating readily available standard catalog components rather than
hard-to-get specials, the superior strength of welded rather than soldered connec-
tions, and you have an unbeatable combination of advantages.

Write, wire, or "phone today for detailed information
on the revolutionary new MINIWELD space-saving

ENGINEERED\ Package.
FLECTRONICS ) ENGINEERED ELECTRONICS COMPANY

W 1441 EAST CHESTNUT AVENUE « SANTA ANA, CALIFORNIA
Kimberly 7-5651

3
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Coming

Events

Dec. 1-2: 11th Nat'l PGVC Annual
Meeting Conf., IRE (PGVC); Shera-
ton Hotel, Phila., Pa.

Bece 3-6: 4th Annual Int’l Visnal Com-
munications Congress, Assoc. of
Prof. Draftsmen, Amer. Inst. for
Design and Drafting & Soc. of Re-
production Engrs Co-Sponsors; lo-
tel Sherman, Chicago, Il

Dec. 1-7: Annual Meeting of the
Amer. Inst. of Chemical Engrs.,
incl. sections on Nuclear Reactor
Operations & Nuclear Chemical
Plant Safety, AIChE; Washington,
D. C.

Dec. 4-9: Annual Meeting of the Radi-
ological Soe. of North America,
RSN A; Cincinnati, Ohio.

Dec. 5-7: 3rd EIA Conf. on Maintain-
ability of Electronic Eqpt., EIA w/
Coop. DOD; Granada [lotel, San
Antonio, Tex.

Dee. 5-8: 3rd Nat’l Conf. on the Ap-
plication of Electrical Insul., ATEL,
NEMA; Conrad-Hilton, Iotel, Chi-
cago, Il

Dec. 5-9: Pest Control by Radiation
Symp., Int'l Atomic Energy Agency;
India.

Dec. 5-9: Symp. on Radioisotopes &
Radiation in Entomology, Int'l
Atomic Energy Agency; Trombay,
India.

Dec. 7: 1st Annual Insul. Progress
Dinner (in conj. with 1960 Nat’l
Conf. on Application of Electrical
Insul., NEMA; Conrad-Hilton Ho-
tel, Chicago, Il

Dec. 7-9: 63th Annual Congress of
American Industry, Nat'l Assoc. of
Mfrs; Waldorf-Astoria Hotel, New
York, N. Y.

Dec. 10: Electronic Industry Social
Committee Christmas Party, EI> &
EM, Inc.; Chicago, IlL

Dec. 11-11: Joint Industry M'tgs of
the Material Handling Inst., College
Industry Committee on Material
Handling Education, The Industrial
Truck Assoc., Assoc. of Lift Truck
& Portable Elevator M’frs, Mono-
rail M’ftrs Assoc.; Savoy Hilton
Hotel, New York, N. Y.

Dec. 12: Annual M’tg., Metal Cutting
Knife Assoc.; Pittsburgh Hilton Ho-
tel, Pittsburgh, Pa.

Dec. 12-14: Int’l Scientific Radio
Union URSI-IRE Fall M’tg., URSI,
PGAP, PGI, PGCT, PGIT, PGMTT;
NBS Boulder Labs, Boulder, Colo.

Dec. 12-15: Winter M'tg. of American
Nuclear Soc., incl. 8th Conf. on Hot
Labs & Eqpt., ANS; Mark Hopkins
Hotel, San Francisco, Calif.

Dec. 12-15: ATOMFAIR - WEST —
Atomic Industrial Forum; Masonic
Memorial Bldg., San Francisco,
Calif.

ELECTRONIC INDUSTRIES -

in the electronic industry

"CALL FOR PAPERS"

American Mathematical Soc., Jan. 24-
27, 1961, Wash., D. C. Deadline date
for scientific papers and exhibits:
Dec. 9, 1960; Feb. 22, 1961, Yeshiva
Univ., N. Y. Deadline date: Jan. 10,
1961; Aug., 1961, Stillwater, Okla.
Deadline date: Jan. 10, 1961; Nov.
17-18, Milwaukee, Wisc. Deadline
date: Jan. 10, 1961. Contact: Mrs.
Robert Drew-Bear, liead, Special
Project Dept., AMS, 190 Hope St.,
Providence, 6, R. L.

Symp. on Materials and Electron De-
vice DProcessing, Apr. 10-12, 1961,
FFranklin Institute, Phila., Pa. Sub-
mit title and 200-word abstract to
Dv. D. E. Koontz, Bell Tel. Labs,
Murray Hill, N. J. no later than
Jan. 2, 1961. Manuscripts by Feb.
15, 1961.

7th Region, IRE Annual Tech. Mtg,
Apr. 26-28, 1961, Westward Ho
Hotel, Phoenix, Ariz. Final ab-
stracts deadline: Jan. 1, 1961. For-
ward to: H. W. Welch, Jr., Mo-
torola, Inc., 8201 E. McDowell Rd,,
Scottsdale, Ariz.

The Electrochemical Society, Ine.,
Apr. 30, May 1-4, 1961, Claypool
[{otel, Indianapolis, Ind.; Abstracts,
not to exceed 75 words in length.
Submit in triplicate to Society
Hdgs. not later than Jan. 2, 1961.
Indicate Symp. and author’s name.
Send complete manuseripts to Mgt.
Editor of Journal, same address.

P’lasties for Tooling, Reg. Tech. Conf.,
April 23, 1961, Indianapolis, Ind.
Deadline date for proposal to pre-
sent papers—Jan. 1, 1961. For info.
write to: Milton Brummer, Sect.
Pres., 4241 Marrison Place, Indian-
apolis, Ind. Plastics in Automotive
Industry, Reg. Tech. Conf., May 9,
1961, Detroit, Mich. Deadline date
for proposal to present papers—
Jan. 15, 1961. For info. write to:
John D. Young, Sect. Pres., 13000
W. Mile Rd., Detroit 35, Mich.

39th Annual Conv. of Nat’l Assoc. of
Broadcasters & Broadcast Engi-
neering Conf., May 7-11, 1961,
Shoreham & Sheraton Park Hotels,
Wash., D. C. Deadline for submis-
sion of topics for engineering pa-
pers is 15 Dec. 1960. Contact A.
PProse Walker, Mgr. of Engineering,
NAB, 1771 N St. N. W. Wash,,
D. C. for more info.

(Continued on page 24)
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Dec. 12-16: Use of Radioisotopes in
the Study of Endemic & Tropical
Medicine Reg. Symp., Int’l Atomic
Energy Agency, WHO; Bangkok,
Thailand.

Dec. 13-15: 10th Annual Eastern Joint

Computer Conf. (EJC(), Nat'l
Joint Computer Comm: DPGEC,
ACM, IRE, AIEE; Hotel New

Yorker & Manhattan Center, N. Y.

Dec. 14-16: 1960 Annual Conf. of the
Atomic Indust. Forum, AIF, ANS;
Fairmont Ifotel, San Francisco,
Calif.

Dec. 16-17: Combined Analog Digital
Computer Systems Symp., Simula-
tion Councils, Inc. and Missile &
Space Vehicle Dept.,, G.E. Co.,
Phila., Pa.; Sheraton Ilotel, Penn
Center Plaza, Phila., Pa.

Dec. 17: Wright Bros. Lecture, TAS;
Natural History Bldg.-Audit. Smith-
sonian Inst., Washington, D. C.

Dec. 19: Purchasing Agents of the
Radio, TV & Electronics Industry;
Gov. Clinton Hotel, New York, N. Y.

Dec. 26-30: AAAS Annual Expos. of
Science & Industry (127th Meet-
ing); Biltmore Hotel, New York,
N. Y.

Dec. 29-31: Amer. Physical Sec. M'tg,,
AD’S; Berkeley, Calif.

Dee. 29-31: Symp. on Strong Interac-
tions, AFOSR, Nuclear I’hysics,
Amer. Instit. of Physics & AEC;
Univ. of Calif., Berkeley, Calif.

ABBREVIATIONS

ACM: Assve. for Computing Machinery

AEC: Atomic Energy Commission

AFOSR: Air Force Office of Scientific Research

AIChE: American Institute of Chemical Engi-
neers

AIEE: American Institute of Electrical Engi-
neers

AIF: Atomic Industrial Forum

ANS: American Nuclear Society

APS: American Physical Society

ARS: American Rocket Society

ASME: American Society for Mechanical En-
gineers

ASQC: American Society for Quality Control

DOD: Department of Defense

EIA: Electronic Industries Association

EJCC: Eastern Joint Computer Conference

IAS: Institute of Aeronautical Sciences

IRE: Institute of Radio Engineers

ISA: Instrument Society of America

NEC: National Electronics Conference

NEMA : National Electrical Manufacturer's As-
sociation

PGANE: Prof. Group on Aeronautical & Navi-
gational Electronies

PGAP: Prof. Group on Antennas & Propaga-
tion

PGCS: Prof. Group on Communications Sys-
tems

PGEC: Prof. Group on Electronic Computers

I'Gl: Prof. Group of Instrumentation

PGIT: Prof. Group on Information Theory

PGMTT: Prof. Group on Microwave Theory
and Techniaues

PGVC: Prof. Group on Vehicular Communica-
tions

SMPTE: Society of Motion Picture and TV
Engineers

WEMA: Western Electronic
Association

WHO: World Health Organization

Manufacturer's
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Gertsch Ratio Standards 1000 Series

NBS Certified AC
ratio accuracy to 0.0001%

—certification provided in terms
of a Gertsch standard traceahle
to the National Bureau of Standards

Three basic ratio sections are available: high frequency AC, low
frequency AC, and DC, supplied in a variety of combinations,

You can obtain maximum AC ratios up to 1.111111, or minimum
down to —.111111. AC sections feature transient suppression, 6- or
7-place resolution, and terminal linearity of .00019.

DC sections employ a Kelvin-Varley resistive divider with 6-place
resolution and terminal linearity of .0019%. All units available for
case or rack mounting. Request Bulletin 1000.

If you require NBS traceability on your present RatioTran®, we will
calibrate your unit and supply certification, for a nominal charge.

_—'62/'1‘5@4 —

GERTSCH PRODUCTS, Inc.
3211 S. La Cienega Blvd., Los Angeles 16, Calif. « UPton 0-2761 + VErmont 9-2201

f

Coming Events
"CALL FOR PAPERS"
(Continued from page 23)

1961 Western Joint Computer Conf..
May 9-11. The Ambassador Hotel.
Los Angeles, Calif. Detailed sum-
maries of papers by Dec. 15to C. T.
Leondes, Assoc. Prof. of Eng’g,
Dept. of Eng’g, Univ. of Calif., Los
Angeles 24, Calif. Final papers due
on March 15, 1961.

1961 Nat'l Symp. of P’rof. Group on
Microwave Theory and Techniques,
IRE, May 15-17, 1961, Sheraton
Park Hotel, Wash., D. C. Original
papers in all fields of Microwave
Research, Development and Appli-
cation.  500-word summaries by
Dec. 12, 1960, to: Gustave Sha-
piro, Chairman, Tech. Prog. Comm.,
Eng’g Electronics Sec.. Nat’l Bu-
reau of Standards, Wash. 25, D, C.

National Telemetering Conf., May 22-
24, 1961, Sheraton - Towers lotel,
Chicago, IlI. Deadline dates: Al-
stracts: Dec. 15, 1960, Papers: Mar.
1, 1961. Contact: Jack W. Becker,
Dept. 32-29, A-C Spark Plug Div.,
GMC, Milwaukee 1, Wise.

American Society for Testing Mate-
rials Annual Meeting, ASTM, June
25-30, 1961, Chalfonte-Haddon Hall,
Atlantic City, N. J. Deadline for
papers is January, 1961. Contact
Society Hdqs., 1916 Race St., Phila.
3, Pa.

2nd Joint Automatic Contrel Conf.,
June 28-30, 1961; Univ. of Colo.
Campus, Boulder, Colo., AIEE, ISA,
AIChE, ASME and IRE. Submit
brief abstracts immediately with
rough draft of entire paper by this
vear’s end. Forward to appropriate
chairman: ISA—J. L. Harned, Re-
search Lab., General Motors Corp.,
Warren, Mich. AIChe—Nathan Gil-
bert, Chem. Eng’g Dept.. Univ. of
Cinecinnati, Cincinnati 21, Ohio.
AIEE—Kan Chen, New [Products
Lab., Westinghouse Electric Corp.,
P. O. Box 10596, Pittsburgh 35, Pa.
ASME—R. E. Kalman, Research
Inst. for Advanced Study, 7212
Bellona Ave., Baltimore 12, Md.
IREE—Robert Kramer, Electronic
Systems Lab., M.LT.. Cambridge
39, Mass.

International Symp. on the Transmis-
sion and Processing of Info., Sept.
6-8, 1961, M.I.T., Cambridge, Mass.
Receipt of 500-1000 word Abstracts

. Jan. 1, 1961. Receipt of full
length papers ... Apr. 1, 1961. Sub-
mit to: Peter Elias, Research Lalb
of Electronics, M.LT., Cambridge
39, Mass.
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S| MICRO-MESA

o A totally new standard of reliability!

e A totally new approach to equipment design/
e A totally new concept of cost!/

PSI Micro-Diodes with their companion
Micro-Transistors, offer exciting new oppor-
tunities to the imaginative circuit designer.
They make possible revolutionary new
mounting techniques...techniques contrib-
uting substantially to higher performance,
higher reliability and lower construction
costs!

FORWARD BREAKDOWN CAPAC

PS! CURRENT VOLTAGE @ 0 Vde
TYPE @ 1 Vie @ 100 4A (o)

(mA) {(volts)

PD301 10 50 4
P0305 10 100 4
PD306 10 50 2
PD311 10 75 @ 5:A !

*Switching 10mA to —6 volts recovery to 1mA.

And now eleven new Micro-Mesas have
been added to the extensive line of PSI
Micro-Diodes. These new types offer capaci-
tance as low as 2 pf...recovery as fast as
2 nanoseconds as well as unusually low
stored charge.

Note these outstanding specifications!

INVERSE CURRENT REV. 160
25080 150°C RECOV.* LEVEL
(uA) (A} {nanosec.)  PRICE
.026 {—20V) 50 (—20V) 4 $2.85
.025 {~20V) 50 (20} 4 4.50
50 (-75V)
.025 (—20v) 50 —20V) 4 4.25
50 (-75V)
d =509 100 (—50¥) 2 5.00

RELIABILITY = CONVENTIONAL DIODES!

PSI Micro-Diodes meet all environmental requirements
of MIL-S-19500B. They are physically tough and ¥
rugged...are capable of withstanding rough handling

in any production line procedure.

=il -+

>
= ==

[E=_3f =T
3.

ENLARGED VIEW

A comprehensive report on PSI Micro-Diode

reliability is now in preparation.
Write for your copy today.

Phone, wire or write any PSI sales office or

el 7

=S

MICRO-DIODE CROSS SECTION

authorized PSI distributor for full details.

A Subsidiary of Thompson Ramo Wooldridge, Inc.

% Pacific Semiconductors, Inc

12955 CHADRON AVENUE .

ELECTRONIC INDUSTRIES December 1960

HAWTHORNE, CALIFORNIA
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PHILCO ANNOUNCES

NEW HIGH-SPEED
SWITCHING TRANSISTOR
IN TO-18 CASE...

MASS PRODUCED witr |

ABSOLUTE UNIFORMITY N\
to the TIGHTEST SPECS
IN THE INDUSTRY

Actual
Size

This new Phileo Germanium l
MADT is specifically designed
for high-speed switching appli-

MADT® 2N779

ABSOLUTE MAXIMUM RATINGS

. . . Storage Temperatere. . .. —65°C to +100°C
Cat'lons and' s the ideal NOR Coltector Valtage, Vogs ... .. —15 voits
logic transistor. The MADT Total Device Dissipation at 26°¢. ... . .60 mw
Precision-Etch* process makes it ELECTRICAL CHARACTERISTICS (T—25°C)
pOSSlble' to maqufacture B0 Static Characteristics Min. | Typ. [ Max. '
2N779 with the tightest control Gotlector Cutoff Current, Iggo (¥ep = —5y) 19 3 pa
. . | 0C Current Amplification Factor, hee (Ve = —0.5v, Ic = —10 ma) 50 | %0 200
f)f parame'ters' of any t1an§lst01 Bass Voltage, Vg (I = —10 ma, Iy = —0.5 ma) 028 | 033 | 03 vort |
1n the entire industry. This ex- Collector Saturation Voltage, Vg (SAT) (Ie = —10 ma, ls= —0.5ma) 09 0.2 016 volt
treme um’formit eatl simpli- High Frequency Characteristics
g y gr. y P Output Capacitance, Cyp (Veg = =3, le=0,f= 4 me) 19 25 puf
fies the design of high perform- Input Capacitance, Giy (Veg = —1v, Ip =0, {= 4 mo) 60 ' ) -
ance, low cost S‘Vitching CiI’CUitS. Gain Bandwidth Product, f; (Veg= —5v, Ig =7 ma) 320 450 | me
: . Switching Characteristics '
For' complfete data and infor- Rise Tims, 1 (3 = 10) - ® | museo
mation, write Dept. EI1260. Hole Storage Factor, K’ 39 5 | musec
Fall Time, t; (Bco=10) 10 18 Mmusec {
*Trademark Philco Corp.

Immediately available
Jrom your Phileo

Industrial Semiconductor

@, ®
Distribulor. L ad  Frri0ms f()/' (7/((///?9/ the Uorted O ey

LANSDALE DIVISION . LANSDALE, PENNSYLVANIA
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Facts and Figures Round-Up

December 1960

ELECTRONIC

INDUSTRIES

TOTALS
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GOVERNMENT ELECTRONIC
CONTRACT AWARDS

This tist classifies and gives the value of electronic
Tt selectec from contracts awarded by
.s in October, 1960.

Amplifiers ... . 65,832
Amplifiers, electronic control . . 270,223
Amplifiers, r-f . 54,252
Analyzers, spectrum 43,367
Antennas ... ... e 349,507
Attenuators, variable 26,220
Banners, radar reflective 300,601
Batteries 443,278
Batteries, dry 2,099,208
Batteries, storage 384,012
Bases, mast ..... 26,163
Beacons, radio 105,575
Buffers, synchronizer 69,480
Cable assemblies .. 31,995
Cable, coaxial 82,257
Cable, power ...... 744,524
Cable, telephone . 801,069
Calibrators, pulse power . 59,500
Clocks, digital ... 121,750
Coder-indicators 257,339
Coil-tube . ........ 44,800
Communications set 122,519
Computers, lift 42,398
Covers, radar set 25,808
Gyros, rate 172,059
Headsets ...... 31,737
Indicators 30,650
Intercom sets . 763,579
Loops, antenna 172,800
Loudspeakers L. 174,151
Meters, frequency .... 27471
Microphones . .. 48,800
Noise sources, i-f 48,214
Oscilloscopes 34,574
Panels, relay ... 32,095
Power supplies 124,186
Probes, hall effect . 47,090
Radars ...... e 45,594
Radar surveillance equipment.. 1,410,208
Radio sets ............. 2,126,434
Receivers .. ... . 173,115
Receiver/transmitters 446,916
Receivers, warning 150,000
Relays .. . 31,052
Relay assemblies 39,337
Relays, solenoid 26,010
Recorders, data 133,954
Recorders, depth 29,942
Recorder/reproducers 141,848
Rectifiers, controlled 40,000
Resistors, variable .. 25,460
Resolvers ............. 88,084
Servo units 74,065
Sets, detecting 385,474
Shelters, antenna 103,616
Signal generators 216,336
Slotted line-waveguide 341,226

ELECTRONIC INDUSTRIES o

Spectrometers, mass 69,150
Spectrum analyzers 110,184
Standards, frequency 214,503
Systems, telephone carrier 40,354
Tape assembly 42,952
Tape, magnetic L 386,266
Test sets, electron tube 508,528

Test equipment, servo 293,934
Transmitters .. 1,150,055
Transformers, pulse 172,934
Tubes, electron 2,561,389
Tubes, klystron 1,068,415
Tubes, magnetron 84,435
Tuning units 185,309

EACTORY SALES OF ELECTRONIC GOODS

Consumer |ndustrial
Yeor products  products
1950. . $1,500 $ 350
1951. . 1,400 450
1952, . 1,300 500
1953. . 1,400 600
1954 . . 1,400 650
1955..., 1,500 750
1956. . 1,600 950
1957 .. 1,700 1,300
1958. . 1,600 1,380
1959 2,000 1,600

Replacement

Military  parts, tubes

products semiconductors Total
$ 500 $250 $2,600
1,050 350 3,250
2,050 400 4,250
2,650 500 5,150
2,700 650 5,400
2,800 750 5,800
3,450 850 6,850
4,100 900 8,000
4,400 860 8,240
4,700 900 9,200
Source—Elactronic Industries Astos.

ESTIMATED JAPANESE ELECTRONICS OUTPUT

The Japanese Ministry of Trade and In-
dustry [MITI) has revised upward its recent
estimates of Japanese electronics output
during the five-year period 1960-1964. They
now show a projected estimate of overall
production for the year 1964 at o level
829 above actual production in 1959, the
Electronics Division, B.D.S.A., U.S. Depart-
ment of Commerce, reported. This 1964
output figure would be at the rate of
about $i.8 billion. A tentative estimate
announced by MITI in May this year called
for an increase of 32%.

Significant upward revisions were made
in estimated production of industrial elec-

1960
Electronic Equipment 259,400
X-ray Equipment 2,180
Electron Tubes 59,520
Semiconductor Devices 27,000
Electronic Components 44,460
TOTAL 392,560

Note: 360 yen = $1.00

December 1960

tronic equipment, tape recorders and other
acoustic apparatus, receiving tubes, and
transistors.

Projected estimates show a decrease in
the output of monochrome television re-
ceivers and a sharp increase in color tele-
vision receivers. It is expected that empha-
sis will be placed on television receivers
using transistors.

The plan assumes steady growth in trans-
istor radio exports—an increase of 27%
from 1960 to 1961; an increase of 10%
annually in 1961 and 1962; and an annual
rise of 5% in 1963 and 1964.

1961 1962 1963 1964
277,460 295,600 326,930 405,110
2,300 2,410 2,550 2,700
65,300 75,820 82,700 85,860
36,000 45,000 51,000 54,000
55,280 66,570 76,820 83,040
436,520 485,400 540,000 630,710
27



ARCO ELECTRONICS has signed a Jong-
term lease on 46,000 sq. ft. of space at Lake
Suceess Business and  Professional Park in
Lake Success, N. Y

PHILCO has established a  fifth division
within its Government & Industrial Group,
an outgrowth of the Communieations Systems
Dent. It will be headquartered in the new
70,000 sq. ft. “Phileo™ Building at Fort Wash-
ington Industrial ark, Fort Washington, 1'a.

SYLVANIA ELECTRIC PRODUCTS, INC.,
a subsidiary of General Telephone & Iiec-
tronies Corp., has begun  constiruction of a
new Electron Tube and Development Center at
Emporium, Denna., with occupancy planned
for mid-1961. Also, Sylvania’s  Speeial Tube
Operations has changed its name to Microwave
Deviee Operations.

W. L. MAXSON's Langevin Transformer
Div. has been sold to Intercontinental Kice-
tronies Corp. (INTEC). Presently located at
Old Forge, Pa., the Division will be moved to
a4 16,000 sq. ft. faeility in the Westbury Indus-
trinl Park, Westbury, N. Y. There it will he
integrated with INTEC's Magmnetics Dept. 1o
form a new Division called the Intecoil Manu-
facturing Div, of INTIC.

REFLECTONE ELECTRONICS bas hroken
ground for its new Florida facility on a 10-
acre site in Plantation, near Fort Lauderdale,
where proaduction of companents and advanced
R&D activities will take place in the field of
Electvonic Simulation and Control.

REPUBLIC AVIATION CORP. has installed
a l4-foot wide, 30-foat long Spaee Chamley
in its newly developed $14 million R&D Center,
Farmingdale, 1. I, N. Y. The $500.000 Cham-
ber's capability extends to 1,600,000 ft. o
mare than 300 miles ahove the carth in simu-
lated space flight, measured by new ARDC
standards,

TELECHROME MANUFACTVURING CORP.
is constructing a 40,000 sq. ft. addition to its
existing plant in Amityville, I.. I., N. Y.. to
be completed by Feb., 1961. It will inelude o
two-story scetion to  house executive oflices,
as well as expanded engineering, manufactur-
ing, and laboratory fueilities.

AIR SUPPLY-AERO ENGINEERING €O,
division of the Garrett Corp., has moved its
Mineola, L. I.. N. Y., oflice to 600 O]d Country
Road, Garden City, L. I, N. Y.

MINNEATPOLIS HONEYWELL REGULA-
TOR CO. has changed the name of its Data-
matic Div. to Electronic Data Processing Div.

TERMINAT, ELECTRONICS, INC. and
HUDSON RADIO and TV CORP. have merged
to form Terminal-Hudson Electronie, Ine.,
N. Y. C., with combined 1. 8. and Overseas
sales exceeding $10 million annually.

SUTTON ELECTRONIC CO.. Lexington,
Ky., division of Nytronies, Inc., will he known
as the Automation Products Division.

MICROWAVE DYNAMICS CORP., Plain-
view, L. I., N. Y., a new subsidiary of Talley
Industries, Ine., is located in a new 17,000 sq.
ft. plant at 7 Fairchild Court, providing fa-
cilities for R&D, manufacturing and adminis-
tration.

SANDERS ASSOCIATES, INC., Nashua,
N. H, will purchase a new production and
engineering facility of 50,000 sq. ft. in Plain-
field, L. I, N. Y. 'This is the first step of a
major facility expansion program totalling
over $2 million,
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Capsule summaries of important happenings /n
affairs of equipment and component manufacturers

ADLER ELECTRONICS, INC.,, New Ro-
chelle, N. Y., has doubled production capacity
with the addition of a new 55,000 sq. ft. plant
in Pelham, N. Y.

AEROTRON, producer of two-way radio com-
Mmunications equipment, has moved into its new
26,000 sq. ft. building in Raleigh, N. (.

GEOPHYSICS CORP. OF AMERICA has
transferred its corporate oflices and R&ED fa-
cilities to new quarters at Burlington Road,
Bedford, Mass., from 700 Commuonwealth Ave.,
Boston, Mass,

PRECISION CIRCUITS, INC., manufacturer
of military and commercial printed wiring
boards and assemblies, has opened its new
plant at 85 Weyman Ave., New Rochelle, N. Y,

ESPEY MANUFACTURING & ELEC-
TRONICS CORP. has completed its 5,000 sq. ft.

Quality Control Building at the Saratogra
Springs, N, Y., Headquarters.
WARD INDUSTRIES CORP., N. Y., und

IDAHO MARYLAND INDUSTRIES, INC.. Los
Angeles, will merge, subject to the approvid
ol the Boards and Sharcholders of hoth com-
panies,

SYNTHANE CORP., Oaks, P’a., has now in-
stulled complete West Coast fabricating fu-
cilities for its industrial laminated plasties
within a year after having established its first
Pacific Coust fabricatine plant at 518 Garticld
Ave., Glendale, Calif.

L MIDWEST |

RCA has opened the fourth in its nationwide
chain of Electronie Daty Processing Centers in
the Morton Salt Building, 110 North Wacker
Drive, Chicago, 111,

MALLORY CONTROLS CO., a division of
. R, Mallory & Co., has started construetion
of a new 140,000 sq. ft. plant on a 45-acre
traet in Frankfort, Indiana.

DALE ELECTRONICS, INC.. Columbus,
Nebraska, rvecently involved in a multi-mil-
lion dollar merger with Hathaway Instruments,
Ine., Denver, Colorado, has aciquired Sioux
Radio Products of Yankton, 8. D., a nine-year-
old firm producing coils amd ferrite antennus
for radio and television.

ZENITH RADIO CORP. has broken ground
for a new plant to be built on a J-acre tract
at  Grandview Ave aml Route 133, Paris,
Illinois, by Central Electronies, Ine., a wholly
ownedl subsidiary.

LYTLE CORP. has coneluded negotiations
with Industrial Development Engineering As-
sociates, Inc. (IDEA), which gives Lytle the
option to purehase, at a future date, all of
the outstanding stock of IDEA. In addition,
Lytle will furnish IDEA financial and advisory
management assistance,

COOK ELECTRIC (0. has acquired N.R.Kx.
Mfg., & Engineering Co. N.R.K. operations
will be transferred to a1 new 42,000 gq. ft.
building in the Cook Technologieal Center,
Morton Grove, Illinois.

GENERAL ELECTRONIC CONTROL, INC..
Minneapolis, Minn., has acquired the Standard
Electrical Products Co. of Dayton, Ohio, and
three Standard subsidiaries in Indiana, Cali-
fornia and Puerto Rico.

BURTON-RODGERS, INC., has changed its
corporate name to Burtek, Inc. The company,
formed in 1955, is now in Process of relocating
its headquarters in Tulsa, Okla.

ELECTRONIC INDUSTRIES -

L WEST ]

CUTLER-HAMMER, INC., ha< begun opera-
tions in its new plant, with DO =L It of
floor space housing the company’s manufactur-
ing, sales office and warehouse facilities. Plant
is located in the newly developed Belmont In-
dustrial Area, San Franciseo, Calif.

EMERSON ELECTRIC MANUFACTURING
0., has established an Kleetronie Acoustie Re-
scarch (EAR) Div. to develop advanced anti-
submarine weapons for the Navy. Headquarters
is in Santa Barbara, Calif.

CHANCE vouanr AIRCRAFT, INC., Dal-
Ins, Texas, took preliminary steps to change
ils name by dropping out the word CAireraft.”
This action will reflect the company’s diversity
more aecurately.  Besides aircraft, the com-
bany is now funetioning in clectronies, astro-
nanties, industrial attomation, business data
proecessing, mobile homes, and missiles & satel-
lite range systems.

SPEC-TRONICS new $250.000 Headquarters
facility, located at 13901 Saticoy S8t., Van
Nuys, Calif., houses full office, produetion and
engineering departments in 11000 sq. fi. of
space, with a 8,500 sq. ft. outside patio for
cmployee relaxation.

PACIFIC SCIENTIFIC COMPANY, Bell
Gardens, Calif., has changed the name of its
Acronautical Div. to the “Aerospace’” Div., he-
catse of the company's increasing role in mis-
sile and space age projects,

LABORATORY FOR ELECTRONICS, INC..
has established a West Coast facility named
“Monterey Laboratory’ in Monterey, Calif.
Prime responsibility will be operations analysis
and computer programming for all LFR SyN-
tems work.

FLUOROCARBON CO., Southern Calif. Dro-
ducers of fluorocarbon plastics, has purchased
the assets of the Kel-I' plastic division of Ruco
Engineering Co., Santa Maonica, Calif. Trans-
fer to Fluorocarbon's new plant at 1754 S.
Clementine S$t. has leen completed and full
production resumed.

ILEACH CORPORATION, Compton, Calif.,
has purchased all the physical assets of Phillip
Morris Co.’s liquidated 1i. S. Relay Co.—a
48.000 sq. ft. facility, complete with a “White”
room, air-conditioning, test equipment, ete.

WELEX ELECTRONICS CORP. will obtain
full status a direct Halliburton Company,
Dunean, Okla., subsidiznry  upon transfer of
ownership, operations and management to di-
reet parent company control.

F. L. MOSELEY C0., a subsidiary of Hew-
lett-Packard Co., has completed a new 30,000
sq. ft. manufacturing facility at 45 Eureka
St.. Pasadena, Calif., adjacent to Moseley's
Headquarters Building at 409 N. Fair Oaks
Ave.

GULTON INDUSTRIES, INC.. has acquired
in Los Angeles, the electronics business inter-
ests of Electrie Machinery Manufacturing Co.’s
Mullenbach Div., a subsidiary of Worthington
Corp., Metuchen, N. J.

LOCKHEED AIRCRAFT CORP., Burbank,
Calif., will secure a new Hyper-Environmental
Space Simulation Test Chamber, designed and
built by the Space Technology Div., Guardite
Company, Wheecling, Tllinois. It will be in-
stalled in the new Lockheed Environmental
Sciences Facility at Rye Canyon, Saugus. Calif.
With all accessories, it will have an ultimate
vacuum capacity for simulating an altitude of
2,300,000 feet, or more than 400 miles.

December 1960



300-TIMES MAGNIFICATION-VERTICALLY

or detailed waveform analysis
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TYPICAL APPLICATIONS
FAST-RECOVERY AMPLIFIER-—observe smal! signals
riding with large gates.
MODULATION MONITOR—measure ampiitude :modula~
tion on a digital train pulse.
HIGH-AMPLITUDE HUM REJECTION—reject up to
200 volts peak-to-peak common-mode hum.

SEMICONDUCTOR CHARACTERISTICS—measure
Zener diode ac impedance and Zener voliage together,
measure transistor oulput impedance.

PULSE-HEIGHT ANALYSIS-select any pulse above a
preset dc level.

COMPONENT MATCHING—check components to easily-
interpreted tolerances.

MAIN CHARACTERISTICS

3 Modes of Operation—as a conventional preamplifier, as a dif-
ferential-irput preamplifier, or as a calibrated differential com-
parator,

50-mv/cm Sensitivity—nine calibrated attenuation steps to 25 v/cr.

Wide Passband—dc to 13 mc with Tektronix fast-rise scopes.
100-volt Dynamic Range—permits common-mode signals up
to 100 volts to be applied to the unit without attenuation.

40,000 to 1 Common-mode Rejection Ratio—allows measure-
ment of differential signals less than 50 millivolts.

Comparison Voltage Accuracy—within 0.25% on the *+1-volt
scale; within 0.20% on the *10-volt scale; within 0.15% on the
=+100-volt scale.

Safety Feature—the Type Z eliminates “floating oscilloscope”
operation.

AC and DC VTVM—extends oscilloscope accuracy in both ac
ancd ac voltage measurements to 0.2%.

N TYPE Z PLUG-IN UNIT

ENTIAL COMPARATON
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Waveform Detaiis of a 100-v Staircase

Vertical Expansion

500 Times

Horizontal Expansion

5C0 Times

Vertical

ngi zontal

) 50 mvicm 10 pseclcm‘

Vertical l Horizonta
25vicm | 5 msicm
Ve=0 |1 o
- Vertical 1 Horizontal
50 mvicm | 10 usec/cm
Vo= —55

New differential plug-in preamplificr rejects up
to 100 v of an input signal . . . accepts 100-v
wavefornis for oscilloscope display at 50-mv/cm
sensitivity . . . provides an equivalent vertical

scale length of £2000 centimeters.

You can now display small segments of large wavefarms
at maximum ascilloscope sensitivity, with vertical expansion
cquivalent to as much as 500 times. You can select magnified
“wiandow™ displays of all portions of a waveform. and make
amplitude measurements wizh a degree of accuracy that closely
approaches the possibilities of digital techniques. The flexi-
bility and simplicity of the analog (oscilloscope) presentation
is retained for accurate analyses of complex waveforms.

The new Type Z Plug-In Unit is a triple-purpose device,
acting also as a conventional preamplifier and a differential-
input preamplifier. It can be used in all Tektronix Type 530,
540, 550, and *580 Scrics Oscilloscopes. Ask vour Tektronix
Field Engineer to demonstrate the dynamic range. waveform
resolution. and amplitude accuracy of the Type Z in your
application.

*with Type 81 Adapter.

Tektronix, Inc.

P.O.Box 500 ¢ Beaverton, Oregon

Price, Type Z Plug-in Unit, f.o.b. factory. . . . . . . 525
’ P 9 ! y O Phone Mltchell 4.0161 ¢ TWX-—BEAV 311 ¢ Cable: TEKTRONIX
TEXKTRONIX FIELD OFFICES: ! . . i At
b, . s . 0 . .
1 b
TEKTRONIX ENGINEERING REPRESENTATIVES: sl
tn Europe please write Tektronix Inc., Victoria Ave., St Sampsons, Guernsey C.l., for the address of the Tektronix Representative in your country,

ELECTRONIC INDUSTRIES -+ December 1960
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lying hagh

At one time this five section mica capacitor bank was considered “blue sky”; today it is flying high in General
Electric’s DJ 113 Fuel Flow Meter Indicator. The breakthrough in conventional mica shape limitations came
because only CDE has its own complete mica fabrication facilities. The result: a yield several times more
capacity per unit of volume than conventional capacitor designs. The main capacitor section delivers .125
plus or minus .00125 microfarads and has a temperature coefficient of 50 parts per million per degree centi-

CAPACITORS: TANTALUM, MICA, CERAMIC, ELECTROLYTIC, PAPER, OIL, MYLAR, METALLIZED, ENERGY STORAGE AND POWER FACTOR CORRECTION



grade. By combining the remaining four sections, the value of capacitance can be trimmed from .1255 micro-
farads to .1320 microfarads in thirteen incremental steps of 500 micro-microfarads. And all this in a disc less
than .2 thick and under 2” in diameter! Today, as an integral part of fast-growing Federal Pacific Electric
Company, CDE is ready and able to help you get your capacitor problems off the ground. Just a call wili
send us flying. Cornell-Dubilier Electronics Division, Mica Department, 55 Cromwell St., Providence, R. |

CORNELL-DUBILIER ELECTRONICS DIV, FEDERAL PACIFIC ELECTRIC COMPANY

growth through creative energy

» FILTERS » DELAY LINES ¢ PULSE NETWORKS ¢ SEMICONDUCTORS o VIBPATORS o POWER SUPPLIES « RELAYS o ANTENNA ROTORS

Circle 365 on Inquiry Card



This new, inexpensive

f"

Still more versatility for 524 series counters! bl
Order the measuring capability you -
need now—later add other plug-ins to G
increase counter usefulness.

s 525A Frequency Converter
Lﬁ» $250.00, extends counter range to 100 MC <

plug-in lets you

MEASURE to 500 MC-with

Simple operation with
plug-ins—high sensitivity—
ideal for telemetering,

mobile, production,

general purpose measurements

Now & offers a completely new, 500
MC plug-in — materially improving
the versatility and usefulness, as well

4 525B Frequency Converter
$250.00, extends range to 220 MC

.‘_.f

BARs i ghs S=Sl T L

1S HEADQUARTERS FOR ELECTRONIC COUNTERS

Standard of the industry for frequency, period, phase and time interval measurement — accurate,

dependable, versatile, economical!

% 524C/CR ELECTRONIC COUNTERS (shown above)

Measure to 10.1 MC individually, to 500 MC with plug-ins, to
18 KMC with external accessories*. The ¢ 524C/CR also meas-
ures time interval 1 usec to 100 days or period 0 cps to 100
KC, automatically, directly, without tedious calculation or
interpolation. Big, bright in-line readout. Maximum resolu-
tion 0.1 usec; stability 3/108 short term and 5/108 per week.
High sensitivity, high impedance, & 524C (cabinet — shown
above) $2,300.00; # 524CR (rack mount) $2,275.00.

#» 524D/DR Electronic Counter

Offers electronic features identical to those of & 524C/CR
except that it has eight-place neon columnar readout. & 524D
(cabinet) $2,150.00; % 524DR (rack mount) $2,125.00.

*with & 540B Transfer Oscillator and & P932A Waveguide Mixer

34

e i
© . RS % 523CR
@ w- | ELECTRONIC
. @ | COUNTER
wNoow 9 é"@*

10 cps to 1.2 MC with new 0.1 v sensitivity. Bright in-line
readout. Measures time interval 1 ysec to 109 sec and period
0.00001 cps to 100 KC and phase angle. Stability 2/106 per
week. Improved circuitry prevents triggering by unwanted
signals, noise. Results appear in seconds, msec, usec or KC
with automatic decimal. & 523CR (rack mount) $1,485.00.

& 523DR Electrdnic Counter

Offers electronic features identical with those of # 523CR
but has six-place neon columnar readout. & 523DR (rack
mount) $1,285.00.

ELECTRONIC INDUSTRIES December 1960



COUNTER ACCURACY !

as frequency range, of popular # 524
series 10 MC electronic counters.

Combined with the & 524C 10 MC
counter, for example, the 525C plug-in
offers measurement with high sensi-
tivity to 500 MC yet retains measure-
ment accuracy and even increases
resolution at high frequencies. Also
preserved are 524C measuring ease,
digital recorder output capability and
its big, bright in-line display.

Specifications # 525C

Range: Counter converter, 100 to 500 MC; counter
amplifier, 50 KC to 10.1 MC. Direct connection for
0 to 10.1 MC.

Accuracy: Retains accuracy of 524 Counter.

Registration: 9 places, 1st two on converter dial,
next 7 displayed by counter.

Input Voltage: 20 mv rms min., 50 KC to 10.1 MC;
100 mv rms min., 100 to 500 MC.

Input Impedance: Approx. 700 ohms, 50 KC to 10.1
MC. Approx. 50 ohms, 100 MC to 510 MC.

Price: % 525C, $425.00.

5 526A Video Amplifier
$175.00, increases sensitivity to 10 mv
1 gsec to 107 sec.

b 5268 Time Interval Unit
$175.00, for time interval measurement

‘-.
sb @g’ ™ N Z ¥

g 526C Period Multiplier
$225.00, increases period measuring accuracy
with 100, 1,000, 10,000 cycle multiples

-

o 1 J
Al . | |
° & 3 @ ' [
AR L F ®® | | i? :
L, © 6 bW
¢ sy
# 522B/BR
ELECTRONIC & 521
COUNTER INDUSTRIAL
COUNTERS

Popular # 522B/BR measures fre-
quency 10 cps to 120 KC, period
0.00001 cps to 10 KC, time interval 10 ysec to 105 sec.
Reads direct in cps, KC, seconds, milliseconds. Time base
stability 1/105 per week; counts automatically, resets, action
repetitive. Applications include measurement of production
line quantities, nuclear radiation, power line frequencies,
very low frequencies, and, with transducers, a wide array
of physical quantities and phenomena. % 522B (cabinet)
$915.00; % 522BR (rack mount) $900.00.

& offers five Model 521 counters, all use-
ful in measuring frequency, random events
per unit of time, and, with transducers,
speed, rps, rpm, weight, pressure, temperature, etc. Direct
readings, display time variable or “hold”; four instruments
cover frequency range 1 cps to 120 KC; the fifth measures
to 1.2 MC. Two models with big, bright, in-line numeric
readout, three with columnar neon display. Prices, $475.00
to $875.00. Cabinet and rack mounts available.

Data subject to change without notice. Prices f.0.b. factory.

See your nearest % representative or write direct for information, demonstration of any & electronic counter.

HEWLETT-PACKARD COMPANY
1053B Page Mill Road Palo Alto, California, U.S.A.
Cable “HEWPACK” DAvenport 6-7000

. Sales representatives in all principal areas

ELECTRONIC INDUSTRIES December 1960

HEWLETT-PACKARD S. A.
Rue du Vieux Billard No. 1 Geneva, Switzerland
Cable “HEWPACKSA” Tel. No. (022) 26, 43. 36
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‘Typical Cross.Section.
DeJUR's exclusive proc-
ess of bonding resist-
ance wire to card per-
mits use of a 3-finger
contact brush of lighter
material.

Series C-200 Potentiom-)
eter with new insulating
molding.

Another First
for DeJUR

The ONLY POTENTIOMETER
with integrally molded insulation,
terminal board and terminals.

An exclusive, one-piece molded insulation is fea-
tured in these new Series C-200 2" diameter pre-
cision wire-wound potentiometers. Terminal board,
tap mounting ring and all internal insulating sur-
faces are molded integrally into a precision ma-
chined aluminum housing.

Unit terminals are permanently cored into posi-
tion with molded identification numerals. This pro-
vides a complete insulating envelope inside the
aluminum housing, without joints or interruptions,
and eliminates all possible leakage paths. The one-
piece molded interior also provides better concen-
tricity than individual fabricated strips, resulting in
more uniform wiper pressures, improved linearity
and, longer service life. Write for detailed literature.

SPECIAL APPLICATION OF ’
C-200 POTENTIOMETER
Attenuator for hearing
aid tester consolidates
functions of many resis-
tors and switches into a
single compact assembly

eevevce You're always sure with eceseesecces

ELECTRONICS DIVISION
DeJUR-AMSCO CORPORATION
NORTHERN BOULEVARD AT 45TH STREET

ELECTRONIC COMPONENTS LT IR L BAE

000 000000000000DP00000000000,00000000000000000000000000000000000000000000
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international
News

(Continved from Page 32)

U. S. Election Story
Told in Esperanto

In its current campaign to inform
listeners abroad about the U. S. elec-
tion process, the U. S. Information
Agency’s Voice of Amervica is broad-
caxting in 36 languages—the newest
is Esperanto.

Ksperanto is a constructed interna-
tional language baxed on the elements
of most Kuropean tongues. It is used
with some degree of regularity by an
eztimated 600,060 people around the
world.

A series of six VOA broadcasts in
Iisperanto this spring resulted in over
1,000 letters of comment—many from
henind the Iron Curtain.

New Subsidiary Formed

Leach Corp.. Compton, Calif.,, has
formed an international subsidiary,
Leach International, S.A. It will begin
marketing Leach products in the
uropean common market. It also
p.ans to engage in manufacturing
abroad.

The first KEuropean office is being
opened in Switzerland under general
supervision of R. T. Mathias, director
of Kuropean operations. Kenneth F.
Julin. President of Leach, estimates
the Kuropean market potential at be-
tween $200 million and $250 million in
tire next two to three years.

Visit American Plant

Palo-Alto, Calif.—Brig. Gen. M. Ribes
of the French Dept. of Defense has
visited Varian Associates’ plant on an
official observation trip for the French
Government. He was here to observe
work being done in areas of super-
generation, semiconductor devices, and
microelectronics. Visit was part of
U. 8. and French efforts to coordinate
European defense plans.

Loan To Israel for
Telephone System

Washington—The Development Loan
IFund has approved a U. S. Govern-
ment loan to the Government of
Isvael to finance part of the foreign-
exchange cost of materials, equip-
ment, and xzervices associated with an
overall expansion program for the
Is:aeli telephone system. An  esti-
mated $8,000,600 will be spent for
items from the U. S.

The project will provide service to
51.500 new subscribers, complete a
fully automatic subscriber toll dial-
ing system, and expand toll facilities.

Circle 16 on Inquiry Card —>



SPECTRUM ANALYZER

NEW UNIVERSAL

Polarad Model SA-84W being used to make pulse analysis of radar aboard a Pan American Boeing 707, Jet Clipper®

MODEL SA-84W
FEATURES:

Over 80 mc dispersion

1 mc to over BO mc for
narrow pulse analysis.

Q Dual Resolution
7 kc or 50 kc automati-
cally set by dispersion
control

0

100 kc to 7 mc for wide

pulse analysis. 9 Crystal controlled mark-

ers from 10 to 44,000 mc.

The Polarad Model SA-84W is the most accurate
universal microwave analyzer to measure nearly all
parameters — Pulse, CW, FM, VSWR, antenna pat-
terns, bandwidths and filter characteristics.

MAIL THIS CARD

for specifications.
Ask your nearest
Polarad represen-
tative (in the
Yellow Pages) for
a copy of “Notes
on Microwave
Measurements.”’

FREE LiFETIME SERVICE

ON ALL PCLARAD
INSTRUMENTS

POLARAD
ELECTRONICS
CORPORATION

43-20 34th Street, Long Island City 1, N.Y.
Representatives in principal cities.

000090 000000000552 32000000 0RRA0PPP00000000000 0000

10 to 44,000 MC in a single unit

Expanded, direct-read-

@ Provision for use with a
ing, slide rule dial.

multi-pulse spectrum de-
coder (Polarad Model
SD-1) Accurately calibrated IF
attenuator

(@ Log-linear amplifiers

POLARAD ELECTRONICS CORPORATION:

123456789

Please send me information and specifications on:

] Model SA-84W Universal Spectrum Analyzer

[] Model SD-1 Multi-Pulse Spectrum Selector
(see reverse side of page)

My application is

Name

Title S Dept

Company.

Address S

City. Zone State




Isolate and gate a pulse,
Intensified puise has

been isolated by a Analyze the pulse

Model SD-1 Multi-pulse AVA S 4 _“ e the scope of any
Spectrum Selector. } - 3 ‘ i

Polarad Spectrum
Analyzer.”

i '3§

"
i

»

1
1N

‘\ .- -
A . '
10 to 44,000 mec. The Polarad spectrum selector permits spectrum analysis and de-
coding of any selected pulse within a muitiple puise train. Sweep,
Signal Analysis for gate width and position can be cont-olled. Model SD-1 permits the

seiection and gating of a group of pulses up to 180 usec. in length
Missiles’ Telemetry' IFF’ (Model SD-IX permits 350 pusec.)

Works with POLARAD Models TSA, TSA-S, TSA-W, SA-84 and SA-
Beacons and Radar 84W spectrum analyzers.

t‘.‘.‘..b‘.‘.“.“‘....l.....0.......0.0.......0...’.0..l.l..b.....

Na MAILL THIS CARD
Postage Postage Stamp fors ificati
g . pecifications.
will Ila’e Paid » :e'ie;s?r?;he Ask your nearest
y Ll Polarad represen- 4 FREE LIFETIME SERVICE
Addressee United States. tative (in the ; ON ALL POLARAD
Yellow Pages) for @ INSTRUMENTS

a copy of “Notes
on Microwave
Measurements.”

POLARAD
ELECTRONICS
CORPORATION

43-20 34th Street, Long Isiand City 1, N.Y.
Representatives in principal cities.

BUSINESS REPLY CARD
First Class Permit No. 18, Long Island City 1, N.Y.

POLARAD ELECTRONICS CORP
43-20 34th 8t Long Island City t, N V.

g

0922000000 ¢0000080000003000000000000000 00000000000



Newest, Smallest Bourns Trimpot®
—with the square configuration

Now . .. Bourns reliability is in an even smaller package; these
new wirewound units measure just 147 x %" x ¥,”. In addition,
they offer you a choice of two terminal types—insulated
stranded teads or printed circuit pins.

Because of urigue package design, Model 3250 withstands the
most severe environmental conditions ... meets or exceeds
Mil-Spec requirements. Its 25-turn adjustment permits precise
balancing, while the shaft head size makes possible the use
of a standard screwdriver. Moreover, Bourns’ exclusive clutch

Exclusive manufacturers of Trimpot®, Trimit®

&————— Circle 17 on Inquiry Card

NUMBER 8 —NEW PRODUCTS SERIES

design, combined with positive end-staps, eliminates any pos-
sibitity of damage to internal parts.

Like all Trimpot potentiometers, this new model is designed,
built and tested to give you performance you can count on.

Resistances

“1watt @ 70°C 1000 to 50K

Max. Operating Temperature

Power Rating

Write for complete data and list of stocking distributors.

BOURNS. INC;. TRIMPOT. DIVISION
6135 MAGNOL A AVE.,, R.VERSIDE, CALIF

PLANTS: RIVERSIDE, CTALIF. AND AMES, IOWA

and E-Z Trim®. Pioneers in transducers for position, pressure and acceleration.

Circle 18 on Inquiry Card 39




From New York to Los Angeles
and back—3; times!

annual production capacity of ultra-thin
metal strip now totals 96 million feet

Production capacity of ultra-thin metal strip and foil at Precision Metals
Division of Hamilton Watch Company today is unmatched by any other plant
in the world. This unique metals processing plant is now capable of an esti-
mated annual volume of more than 18,000 miles of %" x .000125" strip.
thicknesses from .100" to .0001" Hamilton precision strip and foil is
available in virtually any alloy cold rolled in a thickness range from .100” to
ultra-thin .0001” in widths up to 10”. Precise control of metallurgical and
physical properties is maintained at all times.

comprehensive metallurgical facilities The Precision Metals Division is a
completely integrated metals processing plant with facilities available for de-
velopment and production. Special alloys
to your own specifications can also be fur-
nished in the form you require. For informa-
tion write today for Facilities Booklet EI-12
and Technical Data Sheets on such metals
as Stainless Steel, Magnetic Alloys, Alfenol,
Havar and Elinvar Extra.

[(AANT/ILTON

WATCAH COMPANV/ Precision Metals Division
%® Lancaster, Pennsylvania

COREY STEEL COMPANY « Chicago, lllinois
FAGERSTA STEELS PACIFIC, INC « Los Angeles, California

%

L J@t.J ruscson

METALLURGICAL
SERVICES

Representatives

40 Circle 19 on Inquiry Card
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Tele-Tips

RFI-ODDITY: An airline at Chi-
cago reported interference to its
air-ground radio communication.
The Allegan and Chillicothe mon-
itoring stations of FCC “fixed”
the area of its source and local
investigators traced it to a Michi-
igan piano factory. There a radio
frequency heater was doing a
good job of drying wood glue, but
it was also putting out a hefty
radio emission that could be
heard hundreds of miles away.

Radar used for air traffic control
at Oakland, Calif., experienced in-
terference of long duration before
FCC assistance was asked. An
FCC engineer with a mobile unit
speedily determined that the dis-
rupting signal was coming from a
radar installation on Mount Tam-
alpais. The bearings were accu-
rate enough to show which of the
three radar units there was re-
sponsible. The Air Force took im-
mediate steps to eliminate its
trouble.

One Ohio monitoring station re-
ceived complaints by an electron-
ics firm about interruptions of its
communication in the citizens
band. The wayward transmissions
were deciphered to be taxicab dis-
patching messages. However, they
were accompanied by no call sig-
nals or other identification. Direc-
tion finders fixed their origin in
Bermuda. Inasmuch as citizen
frequencies are used on a shared
basis without interference protec-
tion, there was no justification
for complaining to the British au-
thorities.

When an international telegraph
carrier complained of multiple in-
terference on its circuit to Saudi
Arabia, the FCC net found that it
was caused by 10 different radio
stations scattered throughout the
world.

SCANDIUM OXIDE, derived from
certain nuclear ores, has been cut
in price by 50%—but still sells
for $2,850 a pound!

(Continued on page 44)
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o Write for literature on
Whatever the application, Cannon's CA N N 0 N ,
high-temperature plugs, or

broad line of heat-resistant plugs e Ao
provides the optimum protection to vital —
electrical circuits. Continuous or specified P L U G S

operation from 200°F to 2000°F —at aircraft A N N 0 N
firewalls or industrial facilities...for missiles or the most advanced spacecraft

—we have a plug to solve your temperature problem. Another reason why o a) PLU
Qﬁ.’:’:&:’

you should consult the world’s most experienced plug manufacturer...
why you should consult Cannon for all your plug requirements!
CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, Calif. —

ELECTRONIC INDUSTRIES + December 1960 Circle 20 on Inquiry Card



ARMCO STEELs/for electronic and electrical equipment

Armco High Performance Magnetic Materials Provide

Selectivity to Meet Specific Needs at

east Cost
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MAGNETIZING FORCE — Oersteds

Armeo Thin Electrical Steelz, Armeo 18 Niand 18 ORTHO-
NIK. offer wide range of magnetic properties. thicknesses
and costs for most effective design of electronic conununi-
cations. computer. control and high cfficiency equipment.

Armco Thin Electrical Steels—Three different grades, Armco TRAN-COR®
T, Oriented T and Oriented TS, are available in thicknesses of 5 and 7
mils; 1, 2 and 4 mils; and 4 mils respectively. They provide high per-
meability and low hysteresis loss. For applications at 400 cycles and
higher, such as servos, magnetic amplifiers, motors and speciaity trans-
formers, they permit an efficient balance of performance and cost.
Armco 48 Ni—This Armco nickel-iron material combines high permeability
at low and moderate inductions, low coercive force, and low hysteresis
loss. Avaifable in thicknesses of 2 to 14 mils, 48 Ni is processed for
wound cores or laminations. It is especially suitable for communica-
tions equipment, high quality transformers, and other units requiring
high permeability.

ARMCO STEEL

Armco 48 ORTHONIK®—The combination of a rectangular hysteresis
loop with low coercive force makes 48 ORTHONIK an idea! core material
for computers, reactors, magnetic amplifiers and moduiators, and bi-stable
elements for logic circuits. This highly oriented material, available in
thicknesses from Y4 to 14 mils, assures consistently reliable performance
over a wide range of frequencies.

Use the multiple advantages of Armeo’s High Perform-
ance Magnetic Materials in your products. Their wide range
of properties enable you to select a material and gage that
meet vour needs most economically,

Detailed design data are available to help vou use them
most effectively. Write us for complete information. Armeo
Steel Corporation. 2080 Curtis Street,
Middletown. Ohio.

-
+

Armco Division « Sheffield Division « The National Supply Company « Armco Drainage &
Metal Products, Inc. « The Armco International Corporation « Union Wire Rope Corporation
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CUTS
COMPUTER

1N283'S

NORMAL
INPUTS

BUS POINT
BASE INPUT +8Y

POSITIVE"OR"GATE MAT INVERTING AMPLIFIER

UNIVERSAL MAT CIRCOIT PERFORMS 80% OF COMPUTER FUNCTIONS

This basic NOR circuit provides for more than 80% of the logic and
storage functions of moderately fast data processing systems: AND
gate, OR gate, inverter, and flip-flop. Advantages include economy,
reliability, and ease of replacement. Special features are: minimized
noise sensitivity and power dissipation . . . worst-case design . . .
operating temperatures to 55°C . . . max. input of 22 collectors and
diodes . . . repetition rate up to 1 mc.

The CBS 2N393 MAT transistor cuts computer costs
three ways: Transistor cosis . . . this transistor far outper-
forms ordinary alloy switching transistors — and at lower
cost, since fewer are required. Component costs. ..the versatile
2N393 simplifies circuits, eliminates many expensive com-
ponents. Manufacturing costs . ..the high-performance
2N893 makes possible a universal, simplified circuit that
permits full exploitation of standardization economies.
Total savings can easily amount to 259%,.

Check the CBS 2N393 features and characteristics . . .
and the universal computer circuit shown. Order engineering
samples from your local Manufacturers Warehousing
Distributor or sales office.

CBS 2N393 FEATURES

High gain with high fre- *» Exceptional wuniformity
quency response through controlled base
D-c beta linear up to 50 ma width )
More efficient high-injection ~ * Welded TO-24 case hermeti-
emitter cally sealed

Low saturation resistance * Automated production with
adaptable to DCTL sequential quality control

Pyramiding factor of 5 easily * Over-all quality exceeding
attaine: MIL-S-19500

CHECK THESE DATA

Maximum Ratings

Junction temperature, °C
Collector voltage, v
Collector current, ma
Dissipation at 45°C, mw

Electrical Characteristics (25°C)

Max, Icpo (Vca = —5v), pa

Min. hfe (Vc = —3v, le = 0,5 ma)

Min. hre (Vce = —1v, ic = —50 ma)

Max. Vce Sat (lc = —8 ma, Is=—1ma), v

Max. Vee (On) (lc= —8ma, ls=—1mMa), Vioeorrrarrannnn.s 0.5
Min. f max. (max. frequency of oscillation), mc..............

*Micro Alloy Tronsistor, tzade-mork Philco Corp.

CBS ELECTRONICS, semiconductor Operations, Lowell, Mass. « A Division of Columbia Broadcasting System, Inc.

Sales Offices: Louwell, Mass., 900 Cheimsford St., GLenview 4-0446 « Newark, N.J., 231 Johnson Ave., TAlbot 4-2450

Melroze Park, Ill., 1990 N, Mannheim

Rd., EStebrook 9-2100 = Los Angeles, Calif., 2120 S. Garfield Ave., RAymond 3-9081 < Atlanta, Ga., Cary Chapman & Co., 672 Whitehall St., JAckson 4-7388
Minneapolis, Minn., The Heimann Co., 1711 lHHawthorne Ave., FEderal 2-5457 e Toronto, On!., Canadian General Electric Co., Ltd., LEnnox 4-6311

ELECTRONIC INDUSTRIES + December 1960
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Another
CUSTOM TRANSFORMER
FOR INDUSTRY FROM

Light Elec

Electric
Furnace
and
Annealing
Transformer

TYPICAL UNIT

INPUT QUTPUT NO. 1 QUTPUT NO. 2 | LENGTH

)

tric

HEIGHT

220 volts 35////52.5 volts 7.5///20 volts
60 cps 1 @ |in 2.5 volt steps | in 2.5 volt steps

25” 17

27;1

r 570 amps 385 amps 1
: e Used for wire annealing. i
1 e Dual multi tapped transformers are enclosed with tap switches for variable out- 1
- put voltages. i
- e Other sizes and combinations available up to 200 KVA. |
|
[ | e For .quotations on this and other custom designs, 1
1 - /””!{ / specify yoltage increments, current requirements, |
i Z -J : < and the input voitage and frequency available. |
1 2 g /1 1
~t 7
] A 1/:,/1 L- » :
i (g7 Light Electric Corp.:
i : 5/ 219 Lackawanna Avenue, Newark 4, New Jersey :
I . Telephone: KU 54110 1
|  PLATE TRANSFORMERS | UNITIZED RECTIFIERS ! unit high voltage test sets i
dry or oil immersed | oil immersed to 100 KVA ! reduced corona 1
1 o250 KVA | rectified outputs to | transformers for 1
i re% n’s gutpu s to | 75 KV DC | corona testing i
i 50, 60, or 400 cps | UNITIZED CONTROLLED POWER | MISCELLANEOUS
I SOURCES | audio output transformers ]
B FILAMENT TRANSFORMERS saturable reactor or T =TCEeMOR IO 1
[ low capacitance ! amplistat control IEM 8L ]
oKt aiice | capacities to 100 KVA | saturable reactors
i maltiple coil | AC or DC outputs for furnace | 1 to 100 KVA |
l ' or plating applications | ampliigfa.t for {:ontrol of ]
CHOKE rectifier output
i 3"; | LABORATORY EQUIPMENT I current limiting reactors 1
charging | high voltage testing | tapped furnace or 1
| | transformers | annealing transformers 1
-------------------------------‘
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Tele-Tips
(Continued from page 40)

UNDERWATER TV CAMERAS
made it possible for the atomic
submarine “Seadragon” to avoid
“menacing ice” during its trip un-
der the polar ice cap. It also
helped the crew while away the
hours beneath the ice-encrusted
water. The sub’s skipper, Cmdr.
G. P. Steele, reports that “myriads
of squid, jellyfish and other ma-
rine life could be seen perfectly
when the water was clear.”

DAFFYNITIONS dreamed up by
two Raytheon engineers during an
interlude at one of the technical
conventions:

Inertial Guidance — permissive
parenthood, or leaving well enough
alone.

Countermeasures — Dr. Spock’s
system, the opposite of inertial
guidance.

Esaki Diode—verses read at a
Tokyo wake.

Triode—what the “beat poet”
writes.

Hysteresis—one of those new
viruses.

Memory Tube—a wedding ring.

Isolation Network — the office
grapevine.

Thermistor—a hot engineer.

Telemetering—why women need
unlimited phone service.

COMPUTER LANGUAGE transla-
tion is being researched by a num-
ber of firms. Some of the problems
come in this form, “How do you
tell a computer that a red herring
is not just a colored fish” or that
“a star may be either in the sky, or
on a Hollywood movie lot.”

BRITISH AUDIO EQUIPMENT
has found an eager market in the
U.S. More than half of the U. K.’s
hi-fi exports are coming to the U.S.

__LIKE BIRDS! Taking a cue from
our feathered friends, workmen on
high tension lines will soon be
making all of their repairs from
“perches” that are at the same po-
tential as the lines they are work-
ing on. The men will stand in
fibre glass buckets supported by
an insulation boom. The bottom of
the bucket will be charged to the
line voltage by connecting the
bucket’s metal-mesh lining to the
wire.

ELECTRONIC INDUSTRIES + December 1960



« TERMINALS |~

£ PROTECT PRODUCT ~
PERFORMANCE .

ELECTRONIC INDUSTRIES

« The Advertising Man said, /
- "SPEAK AMERICAN, BOY!" -

S The Fusite Quality Control Director said,

“Ix107° STD CC/SEC”

The Fusite quality control director was explaining a testing procedure
for Fusite solid glass hermetic terminals.

It seems that every batch of this type (and practically all Fusite
Terminals) is given a heat shock treatment to simulate the condition
encountered when the customer solders or welds them in his production.

Fusite Terminals have this unique V-24 glass that actually fuses with
the metal parts. When the terminal is heated to 500° F in 20 seconds
this is supposed to be sheer murder. If the glass is ever going to leak,
now is the time.

Well sir, now they put the test terminal on a Veeco Mass Spectrometer
which tries to pass helium through the terminal and into the innards of
the machine. This thing is so sensitive that it can detect one part of
helium in 10 million parts of air and according to this long hair, that’s
the same as 1x10-1° std. cc sec.

If Mr. Veeco gets even a sniff of helium, no terminal from that run ever
sees the shipping department.

You can decide for yourself whether or not this is as big a deal as the
lab boys make out, by the simple expedient of asking for samples of
Fusite Terminals to test in your own way.

They are yours for the asking. Write Fusite Dept. G-6.

THE F“SlTE conponnﬂoﬁ'

6000 FERNVIEW AVE., CINCINNATI 13, OHIO

Woodford Mfg. Co., Versailles, Kentucky.
In Europe: FUSITE N, V. Konigsweg 16, Almelo, Holland

December 1960 Circle 24 on Inquiry Card
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Now, with one instrument, you can

1 mVat

@ 411A Voltmeter o

Voltage Range: 10 mv rms full scale to 10 voits rms full
scale in seven ranges. Full scale readings of 0.01, 0.03,
0.1,0.3, 1, 3 and 10 volts rms.

Frequency Range: 500 KC to 1,000 MC with accessory
probe tips.

Accuracy: 1 MC to 50 MC, *3% of full scale; 50 MC to
150 MC, *+6% of full scale; 500 KC to 1,000 MC, *+1 db.

Meter Scales: Two linear voltage scales, 0 to 1and 0 to 3,
calibrated in the rms value of a sine wave. Db scale,
calibrated from +3to —12db; 0 db -~ 1 mw in 50 ohms.

Galvanometer Recorder Output: Proportional to meter
deflection, 1 ma into 1000 ochms at fuil scale deflection.

Probe Tip Furnished: Pen type Probe Tip, 500 KC to 50
MC. Shunt capacity less than 3 picofarads at 1 volt,
less than 4 picofarads at 10 mv. Shunt resistance de-
pends on voltage and frequency.

Other Probe Tips Available at Additional Cost: VHF Probe
Tip, 500 KC to 250 MC. Shunt canacity less than 1.5
picofarads at 1 volt, less than 2 picofarads at 10 mv.
Shunt resistance depends on voltage and frequency.
Type N “Tee" Probe Tip, 500 KC to 1,000 MC. SWR less
than 1.15 when terminated in 50 ohms.

BNC Open Circuit Probe Tip, 500 KC to 500 MC.

100:1 Divider Probe Tip, 500 KC to 250 MC. Division ac-
curacy “ 1%. Shunt capacity 2 picofarads. Shunt re-
sistance depends on voltage and frequency.

Power: 115/230 volts +10%, 60 cps, 35 watts.
Price: % Model 411A $450.00.

ot ]
=
. TR

Dot subject to change without notice.
Prices f.o.b. factory.
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/nstantly measure

1,000 mc!

or any rf voltage 1 mv to 10 v, over the very broad
handwidth of 500 KC to 1,000 MC. Accuracy is higher
than any similar voltmeter known. Measuring is as
simple as “touch and read” on the big, high resolution
linear scale. Annoying thermal drift errors are eliminated.

Think of the times you would have liked to measure
—with utmost accuracy—millivolts at rf frequen-
cies.

Now you can do it, easily and dependably, with one
compact instrument—the new d 411A VIVM.

This remarkable instrument has true linear opera-
tion—no correcting networks are required.

It has high temperature stability—negligible ac-
curacy change from 10° to 40°C.

Such performance stems from a unique, &-devel-
oped circuit involving feedback applied to a diode-
detector-de amplifier arrangement ; and further in-
volving instantly replaceable, encapsulated,
matched diodes!

T ruly, this eireuit has to be seen and operated to be
believed. Write for a detatled description (ask for
B 411A Data Sheet) or better yet, call your @ rep

for a bench demonstration.

And how about these extra features: (a) the
matched diodes are protected against burnout (b)
probe is temperature compensated for low drift
(c) d-developed amplifier photochopper elimi-
nates contact noise, guarantees high sensitivity,
zero-drift freedom (d) extra probe tips includ

units for high frequency measurement, for measur-
ing on as well as at termination of coax transmis-
sion lines, and a capacity divider increasing 411A
voltage capability to 1,000 volts.

Why put up with complex, cumbersome instruments? Get a new
411A into action on your bench now!

HEWLETT-PACKARD COMPANY

1051B Page Mill Road, Palo Alto, California, U.S.A.

Cable “HEWPACK”

DAvenport 6-7000

Sales representatives in all principal areas
® HEWLETT-PACKARD, S.A. Rue du Vieux Billard No. 1, Geneva, Switzerland

Cable “YHEWPACKSA”

ELECTRONIC INDUSTRIES December 1960
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. ...8peaking of capacitors—
|  NOTICE HOW LITTLE SPACE

I HIGH VOLTAGE VACUUM

L

Which is one of the reasons why Technical
Materiel Corp. engineers are using 8 different
types of vacuum capacitors in this new GPT-10K
10,000 watt SSB transmitter with complete band
switching through its frequency range of 2 to 28
megacycles. Inductive losses are very low

because the vacuum dielectric and concentric
construction permits a maximum amount of
capacitance at high voltage to be packed into an
extremely small physical space. Vacuum capacitors
also contribute to the superior performance

of the transmitter through their extremely high
ratio of capacitance change that makes possible

a wide frequency range. Other advantages

include all copper construction for high current
ratings, and plates safely protected against con-
tamination throughout their life by the vacuum seal.

Vacuum capacitors are useful in all sections

of high powered transmitters, dielectric heating
equipment, antenna phasing equipment and
electronic equipment from cyclotrons to electron
microscopes. Jennings manufactures over 300 types
of vacuum capacitors with voltage ratings of

5 kv to 120 kv, and current ratings up to

500 amps rms. Further information on Jennings’
complete line is available on request.

Circle 26 on Inquiry Card
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’
Reliability means Vacuum / Vacuum means ﬂ””l/{%
®

CAPACITORS OCCUPY!

Type UCSXF
15-1200 mmfd
15 kv, 45 omps rms

Type UCSF
12-500 mmfd
15 kv, 45 omps rms

Type UCSL
5-750 mmitd, 7-1000
5 kv, 42 amps rms

Type MC1
1000 mmfd
15 kv, 75 amps rms

Type W
6 mmfd
25 kv, 10.5 amps rms

Type X
10 mmfd
17 kv, 7 amps rms

Type Y
2 mmfd
17 kv, 7 amps rms

JENNINGS RADIO MFG. CORP., 970 McLAUGHLIN AVE., SAN JOSE 8, CALIF., PHONE CYpress 2-4025

NNINGS VACUUM CAPACITORS

=
¥
=
i

ELECTRONIC INDUSTRIES -

Letters)|

to the
Editor

Converting Binary to
Analog

Mr. Stanley W. Torode
Sylvania Electronics Systems
1100 Wehrle Drive

Amherst 21, New York
Dear Mr. Torode:

Your article in ELECTRONIC INDUS-
TRIES “Conversion of Binary to Ana-
log Codes” interested me. We have ac-
complished similar conversions using
Magnetic Shift Registers. I think our
technique may be of interest to you.

We employ standard DI/AN CTR
type Magnetic Shift Registers pack-
aged so that the hole through the
magnetic core of each stage can be
threaded with a number of windings.
Thus, for a single line output a simple
serial register of N bits can provide a
pulse of 2% different amplitudes.

The number N can be entered into
the shift register either low or high
order first. The register must be
wired for one condition or the other.
It can also be entered in parallel.

A series winding is placed on the N
cores. The low order core having 1X
windings, the next core 2X;, the next
4X, the next 8X,; and so on, the N core
having 2%'X windings. The ampli-
tude of the output signal is the sum-
mation of X(2¥'H 4..............
8D+4C+2B+1A) output signals
when the register is shifted. Where
X is the number of twins on the sense
winding of the low order bit. Where
H............ D C B A is the binary
number stored, being unity or zero.

We have used this in two dimen-
sional arrays to obtain pulse ampli-
tude in accordance with a digital
matrix of NxM bits where M and N
are greater than 1.

Robert D. Kodis
President
DI/AN CONTROLS, INC.
45 Leon St.
Boston 15, Mass.

RFI Editorial Series

Editor, ELECTRONIC INDUSTRIES:

I would greatly appreciate reprints
of your series of articles on Radio
Frequency Interference.

I find that this series is most useful
and more comprehensive than any-
thing else that I have found on this
subject. I feel that additional series
giving comprehensive treatment of
current problems will prove most
helpful for many of your readers.

Eric Brodheim
Principal Research Engr.
Electronics Research Labs
School of Engineering
Columbia University
New York, N. Y.
(Continued on page 52)
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superior
accuracy

and
reproducibility
with the

SANGAMO
460-SERIES
TAPE

TRANSPORT

The Sangamo 460-Series is a fully transistorized magnetic tape
Recorder/Reproducer for application in direet analog, wideband M,
PDM, and PCM instrumentation systems.

Magnetic tape instrumentation system aceuraecies heretofore con-
sidered unattainable have been achieved hy Sangamo as a result
of reduced instantancous and long-term record-playback speed
deviations. The 460-Series Tape Transport aceomplishes this by
combining a very low inertia D. C. capstan drive with a high-
response, tape-speed, servo control system.

A unique vacuum tension/cleaning pad located immediately in
front of the recording or reproducing head provides gentle, but
firm and precise, tape tension. The head in turn is mounted almost
in contact with the drive eapstan. This arrangement results in a
very short span of tape that requires controlled positioning. The
combination of these features results in minimum skew, less flutter,
and fewer dropouts.

Additional features of the Sangamo 460-Scries Tape Transport
are: Reel-to-reel or loop operation with the same machine e

SANGAMO Ability to handle all tapes, from ¥£” to 2” in width, 1.0 to 1.5
460-SERIES PERFORMANCE nil base o All D. C. drives o Jully transistorized e
CHARACTERISTICS:

Sangamo 460-Series Magnetic Tape Record/Reproduce systems are
sold through technically qualified Sangamo agents speeially selected
for their ability to assist you in magnetic tape instrumentation appli-
cations. In addition, Sangamo Application Engincers are available to
provide further teehnieal assistance wherever necessary. For complete
details on the Sangamo 460-Series Record/Reproduce system, write for
Bulletin H-460A or contaet your nearest Sangamo representative.

START TIME: 1.0 second max. to syn-
chronism with servo speed control at
60 ips up to 1" wide tape.

STOP TIME: 0.2 seconds max. from
60 ips.

INSTANTANEOUS TIME DISPLACE-
MENT ERROR: 25,0 microseconds
max. at 60 ips.

LONG-TERM TIME DISPLACEMENT
ERROR: #£0.01% max.

INTER-CHANNEL TIME DISPLACE- BROGAN ASSOCIATES, INC. J. E. CUESTA COMPANY
MENT ERROR: #42.0 microseconds at Mineola, L. I., New York aoli, Pa.

60 ips between outside tracks on 1" Chestnut Hnll Mass. Washington, D. C.

tape. DATRONICS, INCOPORATED MEDCO, INCORPORATED
SERVO SPEED CONTROL RANGE: Houston, Texas Melbourne, Florida
4-15% nominal tape speed. Dallas, Texas Huntsville, Ala.

PERLMUTH ELECTRONIC ASSOCIATES
Los An% eles 16, California
iego, California
Palo Alto, California

SANGAMO ELECTRIC COMPANY

SPRINGFIELD, ILLINOIS $C60-9

SERVO RESPONSE: £15% speed
change per second,

@0 sceoosesevesenssceorsosonsnoce
@ 9 8 0 6 00 0 0 8 9 0008 8000000000000

@ G 0 8 000 GO B 0PSO EOL L LN
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GERMANIUM

2 TRANSISIORS

SYL-2300, SYL-2301...now available!

featuring REDUCED STORAGE TIME
REDUCED SATURATION VOLTAGE
DECREASED COLLECTOR CAPACITANCE
EXCEPTIONAL UNIFORMITY

SYLVANIA EPITAXIAL GERMANIUM DIFFUSED-BASE
MESA TRANSISTORS offer all the advantages of con-
ventional diffused-base mesa transistors plus significant
reductions in switching time and high-current saturation
voltage.

FIRST NEW TYPES to utilize epitaxial techniques are two
PNP units—SYL-2300 and SYL-2301 in the TO-18
package with the collector internally tied to the case. The
Sylvania epitaxial structure uses a main body collector
region of very low resistivity material with a thin, high
resistivity epitaxially grown region. This allows a reduc-
tion of collector series resistance (saturation voltage)
and an increase in switching speed (less excess stored

50

charge) through the use of the low resistivity main body
region. Also, collector capacitance is reduced through
the use of the high resistivity epitaxially grown region.
The Sylvania epitaxial technique simplifies manufactur-
ing processes, enables extraordinarily tight design control
to provide significantly improved uniformity of charac-
teristics.

LEARN MORE about the important performance advan-
tages of Sylvania Epitaxial Diffused-Base Germanium
Mesa Transistors from your Sylvania Representative.
Contact him, too, for price and delivery information. For
technical data, write Semiconductor Division, Sylvania
Electric Products Inc., Dept. 1912, Woburn, Mass.

ELECTRONIC INDUSTRIES - December 1960
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Available

through your Sylvania
franchised semiconductor
distributor

ELECTRONIC INDUSTRIES -

EMITTER

EPITAXIAL HIGH

LAYER l

RESISTIVITY

COLLECTOR

\Zl.e_\

Z

LOW RESISTIVITY

SUBSTRATE l
4

AUONRRINNNNNNNNN

EPITAXIAL DIFFUSED TRANSISTOR CONSTRUCTION

Sylvania epitaxial transistor is fabricated by diffusing a base region into a thin, high resistiv-
ity layer. This thin layer is vapor grown in epitaxial fashion onto a low resistivity collector
substrate. The single crystal structure of the substrate is continued into the thin film.

PNP EPITAXIAL DIFFUSED-BASE GERMANIUM MESA TRANSISTORS

ABSOLUTE MAXIMUM RATINGS: (at 25°C)

SYL-2300 SYL-2301

—12

Collector to Base Voltage............. . —15

Collector to Emitter Voitage. .. —15 —12 v
Emitter to Base Voltage... —2.5 —1.0 v
Collector Current............ —50 —50 mA
Power Dissipation (free air) 150 150 mwW
Power Dissipation (case at 25°C) 300 300 mwW
Storage Temperature.. ... —65 to +100 —65 to +100 °C
Junction Temperature +100 +100

ELECTRICAL

CHARACTERISTICS AT 25°C:

$YL-2300 $YL-2301

Symbol Conditions Max. Max.

BVeao c = —100 A 1 =0 —15 —12 )
BVeyo = —100 xA, 1, =0 -25 —1.0 v
BV e IC = —100 xA Vg = 0 —15 —12 )
hge Io = —10mA Ve = —022V 25 =
Io=—10mA Vo = —025V 20 -
Vae I.=—10mA, 1, = —04mA —0.34 —0.44 —0.34 —0.50 )
Lego Veg = —5V.1g =0 —3.0 —3.0 uh
Vee (Sat) [ = —10mA, Iy = —0.4mA —022 v
Io = —10mA I, = —05mA —0.25 v
lr, —50 mA. I, = —2.5 mA —0.25 —0.35 v

gt ‘ Vagioy = 05 V. Iggy = —1 mA 70 90 musec

t Voo = —3.5V, R, = 300 ohms 45 60 musec

Y \ lgg = 0.25 mA 70 95 musec

December 1960
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(Continued from page 48)

"Electronics In Agriculture”

Editor, ELECTRONIC INDUSTRIES:

In the August 1960 issue of ELEC-
TRONIC INDUSTRIES I read with inter-
est the section devoted to electronic
methods of improving farm produec-
tion and quality control. But of what
practical good are such advanced sci-
entific procedures when we still have
no way to prevent overproduction of
some commodities?

I think the answer to this problem
also lies within the realm of electron-
ics. An electronic computer and com-
munication system could be installed
to totalize reports from <County
Agents throughout the country. Total
yield could then be determined and
compared with an extrapolated value
of last year’s demand to arrive at a
price per unit of each commodity. As
new figures were sent in, commodity
prices would be changed and daily re-
visions would be sent to all County
Agents. Expected price on each com-
modity would enable each farmer to
make an intelligent decision regard-
ing the crop to plant. Surpluses would
be a thing of the past.

It would be good business for the
electronic industry as well as the poor
taxpayer if a system of this magni-
tude were installed in the United
States. The present bill for farm sub-
sidy is over eight billion dollars an-
nually. The electronies required for
this plan would be considerably less
than this but certainly not to be
scoffed at. And surely no taxpayer
would be against such an improve-
ment!

Charles W. Gaston
Systems Engineer (RCA)
3707 Pelzer
Montgomery 9, Ala.

"Power Converters—""

Editor, ELECTRONIC INDUSTRIES:

Congratulations on your excellent
“Unconventional Power Converters”
article in the September issue of Elec-
tronic Industries. Your article pro-
vides the basis for a better under-
standing of some of these esoteric de-
vices.

The intrinsic silicon used in the
manufacture of solar cells (Page 115)
has impurities on the order of 1 part
in 10° parts, rather than the 10* parts
you stated. This typographical error
makes a difficult task appear impos-
sible.

Thank you for your mention of the
“shingling” process. This process en-
ables the construction of solar cell
converter arrays with a minimum of

(Continued on page 54)
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“"FREON" SOLVENT left this
acrylic resin and metal unharmed
after prolonged exposure.

ORDINARY CHLORINATED SOL-
VENT under same conditions dis-
solves resin, damages metal.

How Freon® solvents help protect your
investment in expensive, precision parts

“Freon” solvents provide selective solvent action. Re-
sult—fast, highly cffective removal of oil, grease and
dirt—yet complete safety to materials of eritical com-
poncnts.

Will not damage metals, plastics or elastomers.
“Freon” solvents minimize swelling of plastics and
elastomers . . . are non-corrosive to metals . . . won't
soften paint, wire coating or insulation.

No residue. Because “Freon™ solvents contain no
inhibitors, no residue is left on dried parts. Solvent
can be recovered readily and reused without need for

FREON’

SOLVENTS

December 1960

reinhibiting during recovery cycle.

Safe to personnel. Non-flammable and non-explosive,
“Freon” solvents are also virtually non-toxic—will
not cause headaches or nausca.

For you this means effective, remarkably safe clean-
ing of delicate mechanical and elcctronic equipment—
greater protection for your investment. If you'd like
more information about “Freon” solvents or tech-
nical assistance on solvent use and application, write:
E. 1. du Pont de Nemours & Co. (Inc.), “Freon”
Products Division, Wilmington 98, Delaware.

BEGouas PATO! e

BETTER THINGS FOR BETTER UVING...THROUGH CHEMISTRY
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THIS “BABY”
CAN REALLY
TAKE IT!

AMPEX

specifies Hill signal generators
for use in the AR-200 magnetic tape
recorder because of their high relia-
bility under extreme environmental
VIBRATION conditions. The compact Hill units

generate a precision 60-cycle fre-

quency which is power amplified to

HEAT operate the recorder’s capstan drive

“‘, motor. While paralleling the qualities

of advanced laboratory recorders, the
HUMIDITY

sturdy Ampex AR-200 will withstand
shockup to 15G's, operate at altitudes
v
ALTITUDE

/=54
SHOCK

AACIm

of 100,000 feet, function under ex-
cessive temperature changes and in
up to 100% humidity. It displaces
only 1.6 cubic feet.

BULLETIN FS 17900
fully describes Hill’s Signal Generator used
in this application. Write for your copy.

Hill Electronics manufactures precision,
crystal controlled frequency sources, filters
and other crystal devices for operation un-
der all types and combinations of conditions.

HILL ELECTRONICS, INC.

Circle 31 on Inquiry Card
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- Letters)|

to the
Editor

(Continned from page 52)

exposed inactive area, thus increasing
the “watts/area” ratio. This tech-
nique, patented by Hoffman Elec-
tronics Corporation (U. S. Patent
2038938) has been utilized by Hoff-
man since 1955.

Frank J. Mihm

Solar Product Engineer
Hoffman Electronics Corporation
Semiconductor Division
1001 Arden Drive, El Monte, Calif.

Editor, ELECTRONIC INDUSTRIES:

Please send me a copy of the article
on “Unconventional Power Supplies”
that appeared in the September 1960
issue of ELECTRONIC INDUSTRIES.

Incidentally, the article describing
the production of thermionic con-
verters by the General Electric Com-
pany has a small error. The descrip-
tive headings under the pictures of
the vapor and vacuum thermionic are
reversed. The vapor converter may
be distinguished from the vacuum
converter by the cesium reservoir tube
attached to the anode of the vapor
converter.

Charles D. Buell
EEIT
General Electric Company
Defense Electronics Division
Mountain View Road,
Lynchburg, Virginia

Editor, ELECTRONIC INDUSTRIES:

We are interested in receiving a
reprint of the article entitled “Un-
convential Power Converters” which
appeared in the September 1960 issue
of ELECTRONIC INDUSTRIES Magazine,
page 103.

This is the best article we have
seen to date on this subject.

W. I'. White, Dept. A-852
Instrument Evaluation Engineer
Douglas Aircraft Company, Inc.
Santa Monica Division
Santa Monica, California.

~ "RFI Series—""

Editor, ELECTRONIC INDUSTRIES:
Attending the meetings of the In-

ternational Special Committee on
Radio Interfernce, I was referred to
vour series of editorial features on
Radio Interfevence in 1960. I am very
interested in these problems and
would appreciate reprints of the ar-
ticles.

W. Knopf,

Dipl.-Ingenieur
Kolberg/Kr. Koenigs Wusterhausen,
Germany.

Ed.: The prints are on the way.

ELECTRONIC INDUSTRIES + December 1960



FROM SPSTto TPDT

with Centralab Switch Type Variable Resistors

CENTRALAB engineering took the conventional Model 2 composi-
tion variable resistor and developed these ingenious switching
arrangements not available previously, with ratings up to 6 amps,
125 VAC. For use as single, dual concentric, or twin units, they are
especially suitable for high fidelity and stereo, radio, television and
phonograph applications. The use of these push-pull, push-push,
and slide-switch units reduces the number of front panel controls,

simplifies operation, and reduces component handling.

MODEL 2 VARIABLE RESISTOR
SPECIFICATIONS
Rating 1/2 watt; Size 15 /16" diam.

Resistances: 200 ohms to 10 megohms,
any taper :

SLIDE SWITCH SPECIFICATIONS PUSH-PULL, PUSH-PUSH SPECIFICATIONS

Mounting Depth: 214" from contro! surface, in any desired Mounting Depth: push-push; %" from control surface
radial position for easy assembly of leads push-pull; 136" from control surface

Switch: Positive or spring return styles, %, 1,3 0r Switch: SPST, 3 amp, 125 VAC
6 amp, SPST to TPDT, 125 VAC

Industrial quantities of push-pull and push-push types available for immediate
delivery at factory prices from your ncar-by CENTRALAB industrial distributor.

The Electronics Division of Globe-Union Inc.

938M East Keefe Avenue + Milwaukee 1, Wisconsin

Centralab Canada Limited <«  Ajax, Ontario
B-6040 Y.

ELECTRONIC SWITCHES « VARIABLE RESISTORS - CERAMIC CAPACITORS - PACKAGED ELECTRONIC CIRCUITS - ENGINEERED CERAMICS
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“IN CONNECTORS...

it's the
CONTACT
that counts!

Each lead has individual strain relief because wire is doubled back through
contact tab. Punch press contact design permits rapid heat transfer — elimi-
nates unreliable cold solder joints as in screw machine contacts. Danger of
insulation pull back is eliminated by bringing wire insulation right into molded
clip pocket.

These unique Alden molding techniques in connector design drastically
reduce the number of parts required and make possible multi-contact con-
nectors of amazing basic simplicity and reliability.

Resilient Alden contacts can be included in any type of molded insulation
for any combination of contacts. Hundreds of standard off-the-shelf designs
are quickly available — with or without leads — or as part of unit-molded cables.

Our Customer Department will work closely with you on any connecting or
cabling problems. A letter with description or sketch will enable us to provide
recommendations or samples at once.

3 positive contact surfaces on each
Alden top-connected contact give you:

B More reliable electrical contact
B More secure mechanical grip
B Minimum electrical resistance

Iy
(4]
@?? -

New, flameproof,

high voltage First major advance in connector Standard assembled connectors

d now available in high- reliability since potting offers fool- in non-interchangeable layouts with from
density, flame-retardant polyethylene. proof, tamper-proof connections for 2 to 11 contacts; miniature connectors,
Light, compact connectors for applica- trouble-free operation. Alden “IMI" plain or shielded, for carrying power or
tions up to 30 KVDC and up to 250° F connectors and cables (wires, contacts, signal; miniature plugs and sockets:
without distortion. or other inserts) are integrally molded signal connectors; and CRT connectors
in a single hot shot of insulation so that are all available for fast delivery,
material forming the connectors and

covering the wires forms a single con-

tinu ous, bonded insulation.

connectors

e A A
PRODUCTS COMPANY
12123 North Main St., Brockton, Mass.
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Books

Coupled Mode and Parametric

Electronics

By William H. Louisell. Published 1960 by John
Wiley & Sons, Inc., 440 Fourth Ave., New York
16. 268 pages. Price $11.50,

This book emphasizes three spe-
cific aspects of microwave electronics.
First, it serves as an introduction to
the theory of coupled modes and
shows how the use of this approach
simplifies the study of coupled sys-
tems. It then proceeds to the presen-
tation of a unified theory of travel-
ing wave tubes, backward wave
oscillators, and similar devices. Fi-
nally, it treats the theory of para-
metric amplifier, oscillators, and fre-
quency converters. The consideration
of the theory of coupled modes from
a general viewpoint permits its ap-
plication in many fields.

The reader who is familiar with
only the standard treatment of these
devices will find the coupled mode
approach to the problem illuminating
and useful. This approach will yield
new insight into the physical mecha-
nisms involved in the coupling of
waves.

Thermoelectric Materials
and Devices

Edited by lrving B. Cadoff and Edward Miller.
Published 1960 by Reinhold Publishing Corp.,
430 Park Ave., New York 22. 344 pages. Price
$9.75.

This is an authoritative survey of
recent progress made in the develop-
ment of new materials for thermo-
electric devices. Based on a special
series of lectures presented at New
York University, the book features
contributions of 20 experts and
ranges from basic theory to device
design.

The first section is devoted to the
theory of thermoelectric processes
and thermoelectric circuits. This is
followed by a general evaluation of
materials, both theoretical and exper-
imental, for use as thermoelements.
The ensuing chapters discuss materi-
als currently being used and those
being considered for future use. The
last section of the book concerns the
principles of device design and de-
scriptions of some experimental and
prototype units which have been built
and evaluated.

Since the figure of merit of ther-
moelectric materials holds equally
well for power conversion and refrig-
eration, the two topics are treated in
an integrated manner. Where neces-
sary, the authors include brief re-
views of background material.

Handbook of Laplace Transformation,

Tables and Examples

By Floyd E. Nixon. Published 1960 by Prentice-
Hall, Inc., Englewood Cliffs, N. J. 115 pages.
Price $6.00.

Dealing thoroughly with a subject
(Continued on page 58)
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ADVANCED '
S
MEMORY CUBE " ../

E -

Leme o eoam

UNIQUE PACKAGING OFFERS MANY FEATURES

Miniaturization . . . techniques used result in significant

Now available for evaluation
reductions in volume and weight, with densities up to

For customer evaluation, CBS Electronics offers 2,000 bits per cubic inch. Conventional wiring frame and
a working 16-bit sample memory cube. Its “new- 2538 GGy Co1 G X GBI Ste)

concept’’ design features plastic-encapsulated ferrites )
Uniformity . . . the *ONE'' outputs of the 16 bits in the test

and deposited conductors, resulting in compactness, cube reach amplitudes witnin =5% of each ozher.

light weight, and shock resistance never before

achieved. Environmental . . . improved temperature, humidity, shock
Check the features, unique construction and tech- I e O s

nical information. Order the CBS M-267 sample the ferrites.

memory cube from stock . . . nominal charge $50.00.

Evaluate for yourself, firsthand, the benefits of its

advanced design. TYPICAL OPERATING CHARACTERISTICS

CBS M-267 at 40°C

\ AMBIENT T = 407C .

% . 20 Tr =V usec 250’:

CUSTOMIZED .2 -2 T B Vet B

.-40’,//’; = J‘ g tg td 1 ?.'_

SYSTEMS e s 150 ©

. oz 4 .’ =" L N

L1~ | : / \ B

g0t =S4l 00 2

.!_ /l — -~ P g

After your evaluation of the M-267, CBS 04 S ot ] 50 &

Electronics can supply development facilities for a

custom-designing memory systems for your mili- o D -
tary computer requirements. This typical CBS e o se0 ) 750

customized memory pack, a multi-aperture, DRIVE CURRENT - mA

nondestructively-sensed, word-organized sys-

tem, achieves a density of 15,456 bits in less than

23 cubic inches. Other CBS custom designs in-

clude nondestructive readout memories and N -

ferrite logic systems. The ferrite cores in the mlcroelectronlcs
®

memories meet a wide range of requirements for
signal output, switching time, and current drive.

CBS ELECTRONICS, Danvers, Massachusetts, A Division of Columbia Broadcasting System, Inc.
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NOW!
A SINGLE, PRECISE STANDARD
FOR INSTRUMENT CALIBRATION!

The Tensor Reference Source
is an extremely accurate,
portable AC-DC voltage
source. Output voltage (AC
or DC) is provided in 4
ranges — 0 to .1, 1, 10 and 100 volts. AC frequency is line fre-
quency and provision is made to accommodate other frequencies.
The instrument can be used as a very accurate voltage source
for meter calibration. It can also be used as a general source
of AC or DC voltage with 10 watts of output power available.
Another feature of the Tensor Reference Source is its use as a
highly accurate AC-DC voltmeter in the 0-100 volt range.

APPLICATIONS:

» Calibration of most AC-DC voltmeters!

® Source of accurate AC-DC power (up to 10 watts)!

e Extremely accurate AC-DC voltmeter!
e General source of AC or DC voltage!
SPECIFICATIONS:
OUTPUT: 0 to 100 volts (AC or DC) in 4 ranges
ACCURACY: + .25% of set voltage above .01 volt
+ .20% of set voltage (+ 5 micro-volts)
below .01 volt
PROVISIONS: For use of different frequencies OR for operation of
the instrument as o very accurate AC-DC voltmeter
STABILITY: After 15 minute warm-up, the output voltage will

remain within specifications for at least a 5 minute
period without readjusting the Reference Voltage
Control. This time is more than adequate for meter
calibration purposes.

LOAD REQUIREMENTS: High power output — up to 100 ma load current
Low power output — 2.5 meg. minimum load

tensor ELECTRIC DEVELOPMENT COMPANY, INC.

1873 Eastern Parkway, Brooklyn 33, N.Y. * HYacinth 5-9200
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Books

(Continued from page 56)

now receiving increased attention in
our fast-moving technology, this
timely guide provides an up-to-the-
minute coverage of Laplace transfor-
mation and brings real help to all
who use linear differential equations.

The first presentation of its kind
to give detailed examples of practical
physical problems completely solved
by the Laplace transform method,
the new handbook contains the most
modern and extensive table of trans-
‘orm pairs available today, all num-
ber-coded for quick and easy refer-
ence.

Electrical Noise

By W. R. Bennett. Published 1960 by McGrow-Hill
Book Co., Inc., 330 W. 42nd S5t., New York 36.
280 pages. Price $10.00.

How noise originates in electrical
vircuits, the terms in which it is de-
=cribed, how it is measured, and how
circuits may be designed to minimize
undesirable effects from noise are
presented in this book. It describes
in qualitative terms the physical na-
ture of various important noise
sources, including thermoagitation or
resistance noise, shot noise in vac-
uum tubes and semiconductor junc-
tions, noise from spontaneous emis-
sion of electromagnetic radiation, and
noise in gas discharges.

Fundamentals needed for analyz-
ing basic sources of noise are cov-
ered, and methods of measurement
and design are stressed. A discussion
of the relation of signal and noise in
communication systems of various
types is included.

Coverage of recent advances in-
cludes a treatment of noise in tran-
sistors, masers, and parametric am-
plifiers. Among the subjects of
special interest are properties of
thermonoise and its relation to black-
body radiation, and an introduction
into the elementary mechanics which
is woven into the discussion of the
maser and of noise in semiconductors.

Creative Engineering Design

By Harold R. Buhl. Published 1960 by lowa Stafe
élniversify Press, Ames, lowa. 195 pages. Price
3.95.

This is a good book if you want to
develop latent creativity and deci-
sion-making ability and obtain new
insight into the creative process.

Outlined and discussed are ways to
“get off the beaten path,” ways to
think imaginatively and design cre-
atively.

Supported by pithy examples, apt
illustrations and pertinent quotes,
the problem-solving phases of recog-
nition, definition, preparation, analy-
sis, synthesis, evaluation, and pres-
entation are set forth in easy-to-fol-
low fashion with a challenge to you
to be constructively discontented with
the “usual” solution and “modifica-
tions.”

ELECTRONIC INDUSTRIES - December 1960
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Another Tinnerman Original...

Self-retaining“*U”andJ”SPEED NUTS®
cut assembly costs up to 50% or more!

If you are worried about rising assembly costs,
let one-piece “U” and “J” SPEED NuTs keep
costs down . .. and improve your product.

They can’t fall off, once they’ve been pressed
into screw-receiving position. No welding,
staking or other secondary fastening devices
needed. You eliminate lock washers — spring
steel SPEED NuTs are self-locking, make vibra-
tion-proof attachments.

Speep Nurts are ideal for blind assembly or
hard-to-reach locations. Apply them before you
paint panels without danger of paint-clogging.
Or after porcelainizing, without damage to
finishes. The “U” type is similar to the “J” type,
shown above, but is used where full bearing
surface on the lower leg is required.

A free Fastening Analysis can tell where
Speep Nurt brand fasteners belong on your

December 1960

products. Call your Tinnerman representative
—he’s listed in most major telephone directories.
Or write to:

TINNERMAN PRODUCTS, INC.
Dept.12 ¢+« P.O.Box 6688 + Cleveland 1, Ohio

—
TINNERMAN

FASTEST THING IN FASTENINGS®

Circle 36 on Inquiry Card

CANADA: Dominion Fasteners Ltd., Hamilton, Ontario, GREAT BRITAIN: Simmonds Aerocessories Ltd., Treforest, Wales. FRANCE : Simmonds S.A., 3 rue Salomon do Rothschild, Suresnes (Seine). GERMANY: Mecano-Buady SmbH, Heidelberg.
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Gauge Max. Fin. O.D.
#22 0.167”
420 0.174"
#18 0.183”

INSPECTED

This ‘new, UL Inspected and Labeled
Wire is especially designed for use
as Anode Connectors, Fly-Back Trans-
former Leads and similar applica-
tions in TV Receivers, and other
electronic circuits carrying high volt-
ages.

Code HYANODE combines high
dielectric strength with maximum flex-
ibility and minimum outside diameter.
it is available with No, 22 Ga.
through No. 18 Ga. Stranded Tinned
Copper Conductors. Outer jackets of
extruded plastic compounds are rated
at 80°C, 90°C or 105°C. Standard

Color is Red—other colers available.

Quotations based on your quantity requirements

furnished promptly. Sam;;les available on request.

LENZ ELECTRIC MANUFACTURING CO.

1751 No. Western Ave.

Chicago 47, Il

In Business Since 1904

|
|
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Books

(Continued from page 58)

Foundations of Electrodynamics

By Parry Moon and Domina Eberle Spencer. Pub-
lished 1960 by D. Van Nostran Co., Inc., 120
Alexander St., Princeton, N. 314 pages.
Price 39.75.

This closely knit development of
electrodynamics covers most engi-
neering applications with maximum
simplicity and minimum ambiguity.
Using the logical approach, the au-
thors develop field theory on a
distinctly macroscopic level, since a
completely microscopic treatment is
impossible at present. For simplicity,
they use the non-realistic approach
in the first 10 chapters; only in the
final 2 chapters do they consider
relativity.

Employing the mks system, the au-
thors make free use of Vector analy-
sis, beginning with a brief presenta-
tion in the opening chapter. The
principal innovation is a serious at-
tempt to develop electrodynamics on
a postulational basis and to define
each concept in the most general
terms.

Technical Writing Techniques
for Engineers
By Joseph Racker. Published 1960 by Prentice-

Hall, Inc., Englewood Cliffs, N. J. 234 pages.

Price $6.95.

Written for engineers and techni-
cians, this practical book, which was
written by an engineer, presents a
specific set of rules for writing in the
engineering field.

There is a detailed treatment of
each phase of technical writing, such
as the chapter devoted solely to the
rules needed for effective illustrating.
There are carefully screened glos-
saries of Air Force, electronic, com-
puter, guided missile, and other spe-
cialized terms needed by a writer
working in these fields. This manual
equips the engineer with the neces-
sary tools to meet every day commu-
nication problems.

It shows the engineer how to select
the elements of his material, how to
organize them, and how to present
them to technical personnel at all
levels.

Books Received

Servicing TV Tuners
By Jess E. Dines. Published 1960 by Howard W.

Sams & Co., Inc., 1720 E. 38th St., Indianapolis
6, Ind. 272 pages, paper bound. Price $4.95.

Practical Auto Radio Service and

Installation
By Jack Greenfield. Published 1960 by Grensback

Library, Inc., 154 W. 14th St., New York 11.
160 pages, paper bound. Price $2.95.
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OHMITE

Ohmite offers you industry’s most complete linc of
rheostats. All sizes are available from stock in a
wide range of resistance values, including the
NEW Model “E.” Ten sizes are available to meet
MIL-R-22A requirements in each of the 26 type

designations.

1. Vitreous enamel bonds the core and
base together into one integral unit.

2. The wire is wound over a solid porce-

RHEOSTATS =

NOW 11 Sizes! 122 to 1000 Watts

ability minimizes mechanical wear and
provides connection from the moving
contact to the terminal.

LARGE RHEOSTAT
DESIGN MODELS P,
N, R, T, AND U: 225
WATTS TO 1000
WATTS, INCLU-
SIVE. OTHER MOD-
ELS ARE SIMILAR.

base limit the rotation—thus no tor-
sional strain is imposed on the contact
arm on stopping.

lain core, and each turn is locked 8. Potentiometer usc. The rheostats are 13. Compression spring maintains uniform
against shifting by vitreous enamel. Uni- provided with three terminals so they pressure and electrical contact between
form or tapered winding. can be used as potentiometers or volt- slip-ring and center lead at all times,
age dividers.
3. Clos? gaduation of coqtrol. Each turn . ) ) 14. Models E. H, J, G, K, and L: End
of wire is a separate resistance step. 9. High strength ceramic hub insulates the thrust is taken by a retaining ring
PR P S shaft .and bl‘lshmgs from all live parts. Models P, N, R, T, and U: End-
' tactgb;ush rides P All sizes will stand a 3000 volt a-c thrust is taken by a stop washer. Steel
) breakdown test to ground. shaft in brass bushing provides a
S. Metal-graphite contact brush (varied to 10. The contact arm is a long tempered wear-resistant, wobble-free bearing.
fit current and resistance) insures good steel spring which assures uniform con- . .
contact, with negligible wear on the tact pressure at all times. Cadmium- 15. ]?Jlllznr:,;ﬁ ;:Zog?:(?lii;:lqul;f;?ai)d
resistance wire. plated for corrosion resistance. y '
6. Shunt pigtail of ample size carries the 11. Rounded pivot holds contact brush in 16. There are only ceramic and metal in the
current directly to the slip-ring. flush-floating contact with wire. construction of Ohmite rheostats—
there is nothing to char, burn, shrink,
7. Large slip-ring of high-current carrying 12. Stops which are keyed to the shaft and or deteriorate,
170 e i
‘,._.
r‘ ) MANUFACTURING COMPANY | RHEOSTATS « RESISTORS - TAP SWITCHES
‘ 3662 HOWARD STREET RELAYS + R.F. CHOKES + TANTALUM CAPACITORS
- e . VARIABLE TRANSFORMERS » GERMANIUM DIODES
Il“ ! SKOKIE, ILLINOIS
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SERIES F TARZIAN Silicon Rec'tifie_rs

Max. Amps.

Tarzian Amps. DC Max. Recurrent Surge Jedec
Type (85°C) PV RMS Volts Peak (4mMs) Equiv.
2F4 .20 400 260 2.0 20 —_—
F-2 7s 200 140 7.5 7s ::gggg
F-4 75 400 280 7.5 7s 2 :gg-ezg
F-6 .75 600 420 7.5 75 :::gg:

0.2" maximum diameter
0.4" maximum length

How many?

100? 1,000? 10,000? 100,000? 1,000,000?

If Series F units meet your design requirements,
then you can specify with full assurance of
availability in any quantity,

These Series F units are widely useful. They
combine small size, low cost, high performance
and Tarzian reliability. They are interchange-
able with many other rectifiers. Junctions are
oversize—handle inrush currents far beyond
normal circuit requirements, Temperature rise
is low and reliability is increased,

The insulated body of the Series F units pre-
S€Nts no mounting problems, And low cost with
high quality results from Tarzian production
methods.

For additional information about Series F
rectifiers, call your Sarkes Tarzian sales rep-
resentative, or write Section 5760. Sarkes
Tarzian is a leading supplier of silicon, tube /
replacement, and selenium rectifiers. Practical
application assistance is always available.

SARKES TARZIAN, INC.

World"s Leading Manufacturers of TV and FM Tuners » Closed Circuit TY Systems e Broadcast
Equipment e Air Trimmers o FM Radios « Magnetic Recording Tape o Semiconductor Devices

62 Circle 39 on Inquiry Card ELECTRONIC INDUSTRIES . December 1960



SILICON NEWS from Dow Corning

(PAéT 1)

The Untouchables

Hyper-Pure Silicon... Silicon So Pure The highest purity attained in any ele-

ment refined by man . . . purer than any

Just a Touch Contaminates Its Quality clement found in nature! That’s Hyper-

-

RESISTIVITY, LIFE.TIME AT 25C
T T T

§ ] RESISTIVITY, OHMCM
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Pure Silicon.

With less than one part per billion of
boron, Dow Corning Silicon is so pure that
just the touch of a finger tip causes con-
tamination — destroys its high quality.

To assure this untouchable purity when
you receive them, Dow Corning polycrys-
talline rods are wrapped in special un-
bleached cellophane and sealed in airtight
polyethylene envelopes.

Purity pays off in quality — in uni-
formity of properties . . . in relatively flat
resistivity and lifetime profiles for the
entire length of single crystal silicon grown
from Dow Corning polycrystalline rod and
chunk . . . in maximum yield.

Specify polycrystalline rod if you use the
zone refining process for conversion to
single crystal — polycrystalline chunk if
the Czochralski method is used. Both are
of the same high quality.

Why is Dow Corning able to supply this
untouchable quality?

Dow Corning has nearly twenty years ex-
perience in the production and purification
of trichlorosilane, a chemical basic to both
Silicones and Hyper-Pure Silicon. This ex-
perience, plus a fully integrated production
facility, assures uniformly high quality —
minimizes batch to batch variations.

For more information contact our nearest
regional office, or write direct.

Typical properties of Dow Corning poly-
crystalline silicon, together with resistivity
and life-time curves for an evaluation crys-
tal, are shown below-

Fi TH P _—QA . Eis Typical Properties of Polycrystalline Silicon

H- N s
N
P

i Acceptor Impurity Content:

0.15 part/billion

Donor Impurity Content:

0.5 part/billion

Rod Diameter:

up to 26 mm (1.0 in.)

Rod Length:

up to 450 mm (17.7 in.)

Resistivity (vacuum zoned
evaluation crystal) :

>1000 ohm cm

) 2 . 4 0 10 17 "

INCHES FROM SEED TND

Lifetime (vacuum zoned
evaluation crystal) :

t 1 t 1 t t t t
o 3 10 15 k.d s » 3
CENTWAETERS FROM SEED BND

Free brochure — “Hyper-Pure
Silicon for Semiconductor
Devices.” Write Dept. 3412.

Dow
MIDLAND.

ATLANTA BOSTON

ELECTRCNIC INDUSTRIES - December 1960

>400 micro sec.

s+

HYPER-PURE SILICON DIiVISION
HEMLOCK, MICHIGAN

Address:

Corning CORPORATION

MICHIGAN

CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK
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AUTOMATIC
REGORDING ANALYSER

FOR ANALYSIS OF NOISE AND VIBRATION SIGNALS

STEADY AND NON-STEADY SIGNALS ANALYSED AUTOMATICALLY

Many types of noise and vibration signals can be handled.
Equipment performs automatic amplitude/frequency analysis
of steady signals and automatic amplitude/frequency/

time analyses of non-steady (time varying) signals.

Equipment is fully automatic over entire range of
10¢/s-19ke/fs, but can be made to scan only part of
the range.

' : COMPLETELY AUTOMATIC OVER FULL FREQUENCY RANGE

CHOICE OF THREE CONSTANT PERCENTAGE
* BANDWIDTHS

A choice of three bandwidths is available,
3 octave, 59, and 1.5, giving octave
discrimination of 30dB, 54dB and 70dB
respectively.

OUTPUT RECORD IMMEDIATELY
AVAILABLE
All results are presented on
pre-printed amplitude/
frequency calibrated or

amplitude-calibrated papers.

FREQUENCY ACCURACY IS
HIGH
Frequency accuracy of analyser

alone is 0.5% and on output
record, better than [°/.

WIDE AMPLITUDE RANGE
ImV-300V, dynamic range 44dB
2enerally, or 300mV-300V,
dynamic range up to 70dB with

steady signals.

SEQUENT!AL ANALYSIS OF SIGNALS

At the end of frequency scan, analyser can be
made to select new input signal with automatic
chart advance—making multi-channel analysis
very simple.

X

' : THE MUIRHEAD K-100 WILL SAVE TIME AND SKILLED MANPOWER

A 5%, bandwith amplitude/frequency analysis of a steady
signal over range 10c/s-19kejs takes only 12 minutes.

Write for further information

MUIRHEAD

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 Telephone: 271-3880
MUIRHEAD & CO. LIMITED, Beckenham, Kent, England. Telephone : Beckenham 4888
458
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Low leakage and useful hpg at very low collector currents permit low power
operation — as low as 30 microwatts per stage. High performance PLANAR
transistors and diodes use simplified circuitry (see illustration), keep costs
down, reduce power requirements, and permit high-density packaging. Prime
applications: missile and space vehicle guidance and instrumentation.

For your down-to-earth needs, where weight, space and power are less critical,
similar logic circuits will operate with switching rates greater than 5 mc.

muA leakage in Fairchild PLANAR transistors and diodes permits

MICROWATT
o]c]|e

FOR SPACE VEHICLES

TYPICAL 30 xWATT/STAGE LOGIC CIRCUITS +3v

300 KQ
FD-100

2N1711 f
or
2N1613

MAXIMUM RATINGS ANO ELECTRICAL CHARACTERISTICS (25°C except where noted)

i |
Total hre hrg Cob Icao lceo |
diss. Veso Veso (Ic=150mA) (Ic=0.1mA) (lg=0) lcgo (Vcg=60V) (Vcg=>50V)
(VCE=10V) (Vee=10V)  (VcB=10V) (T=150°C) (T=125°C) |
0.8muA typ.

R 18pf typ. 1.0uA typ.
2N1613 " d 40-120 20 min. 10mupA max.
25pf max. (Vog=60V) 104A max.

. 10muA max.
2N1711 i q 100-300 35 min. 25pf max. (VoB=50V) 10xA max.

Ta Tstg (V= —50V) (100 mc)
—65° to +175°C —65° to +200°C 0.1xA 45% j

IR Re l

545 Whisman Road // /k? C %y // l D YOrkshire 8-8161
Mountain View, California TWX: MN VW CAL 853

S E MICONDUCTOR CORPORRTION

A WHOLLY OWNEO SUBSIOIARY OF FAIRCHILO CAMERA ANO INSTRUMENT CORPORATION
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TO- | va ...with off-the-shelf components

Delco Radio can design, develop and deliver digital computers with the speed you need, for airborne
guidance and control as well as a wide variety of other special applications. @ With off-the-shelf

Delco transistorized digital circuits, we have, for example, built a computer for a military

application in less than three months. @ These miniature modules contain
standard components. They satisfy all MIL-E-5272D (ASG) requirements,
which assures extremely rugged, reliable computers. Continuing life tests on

these computer circuits now exceed four and one-half million transistor hours without a failure. And where space is no problem, you
can have these same, reliable digital circuits packaged on plug-in circuit cards. @ Delco Radio has six sections of highly experienced
people with the necessary capabilities to produce complete computer systems: Application Analysis, Systems, Logic, Memory,
Circuit Design and Advanced Development. May we review your requirements? Just contact our Sales Department. W Physicists
and Electronics Engineers: Join Delco Radio’s search for new and better products through Solid State Physics.

[DELCO

RADIO

PIONEERING ELECTRONIC PRODUCTS THROUGH SOLID STATE PHYSICS

Division of General Motors « Kokomo, Indiana
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for the service
you need. . .
Jor the sizes you want. . .

RESISTORS

You’re sure to find the sizes aud types
you want in Speer’s complete line of
1/2-, 1. and 2-watt fixed composition
resistors, which meet or exceed the re-
quirements of specifications MIL RIll and
RS 172. The fast, efficient service for
which Speer has gained a wide reputa-
tion can also help you eliminate costly
production delays. So next time, specufy
Speer! Speer now offers these new sizes:

Body Lead
Speer Type | MIL Style | Rating in watts | Nominal Diameter Nominal Length | Wire Size Nominal Length
A.W.G.
SR 2 RC 20 Va .138 .390 #20 1%
SR 1 RC 32 1 225 562 #18 1%
SR 2 RC 42 2 312 .688 #17 1%

Other Electronics Divisions of Speer Carbon Company

[ resisvon . o -
W¥peer Resistor Division

Speer Carbon Company, Bradford, Pennsylvania

Jeffers Electronics, Du Bois, Pa.
Onondaga Electronics, Syracuse, N. Y.
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RESISTANCE
NETWORKS

« « . the inside story
on quality

In reading ads for wirewound re-
sistance networks, you sometimes
find the superiority of one tech-
nical characteristic emphasized
to a misleading degree. Desired
accuracy, temperature coefficient,
stability, and voltage division ob-
tained in one type of network
may be impossible to achieve in
another.,

Essentially, network quality is
determined by the quality of its
individual resistors. Beyond this,
network performance improves or
deteriorates depending on pack-
aging and mounting techniques,
AC layout and trimming meth-
ods, accuracy of measuring in-
struments, the manufacturer’s
production standards and his
knowledge of the latest develop-
ments in network theory.

Shallcross offers a unique back-
ground of experience, reliability
data, manufacturing and testing
skills to minimize what few error
factors remain in Shallcross pre-
cision wirewound resistors when
the networks are sealed. For a
sample of this ability, submit
your next network requirement
for evaluation by Shallcross engi-
neers. Meanwhile, send for Bul-
letin A-2 for a practical discus-
sion of proper network design.

Shallcross Manufacturing Co.

Temperature Stabilized
COMPUTER NETWORKS

High reliability Shallcross P-Type
precision wirewound resistors help
these computer networks maintain
close AC ratios over wide temper-
ature ranges. To maintain these
tolerances, Shallcross has refined
resistor manufacturing techniques
to provide TC tracking within =+ 1
ppm in many cases. Individual
resistor reliability is enhanced by
stability ‘“‘exercises” and by new
tension relieving devices within
each resistor. Beyond this, ex-

tremely accurate AC and DC
measuring instruments help in final
network design, trimming, pack-
aging, and proof-of-performance
testing.

From an extensive background
of network engineering Shallcross
offers analog to digital and digital
to analog converters, voltage divid-
ers, summing and integrator net-
works, and others to virtually any
configuration.

WHY PACKAGE RESISTANCE NETWORKS?

Packaging does far more for resistor
networks than provide convenient
mounting and environmental protec-
tion. Some can also increase power
dissipation, provide electrical shield-
ing and increase network stability
over extended temperature ranges.
Principally however, enclosed net-
works maintain electrical perform-
ance by preventing “field introduced”
errors brought about by improper
mounting or damage to critical

AC layouts through improper resis-
tor replacement during maintenance.
Where unusually critical voltage
division tolerances must be main-
tained, the design engineer should
make provision for a packaged net-
work in his application.

Shallcross regularly supplies net-
works in many hermetically sealed.
encapsulated, and plug-in designs.
For a discussion of when to use
which style, write for Bulletin A-2.

Selma, North Carolina

Precision wirewound resistors, Switches, Instruments, Delay lines, Resistance networks, Audio attenuators,
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BRUSH INSTRUMENTS

OIIRITN OF CLEVITE CONFORAT IO

In multi-channel

recording systems
there Is
NOTNING NEWEN 1 vt e e ot o

for today’s most advanced telemetry and computer systems. Providing the highest precision and

proven reliability, Brush’s newest oscillograph instantaneously displays eight 40mm channels of

analog data, plus two event markers. Sharp, easy-to-read traces on rectilinear coordinates. Accurate
resolution of all signals and positive interpretation of amplitude is assured with 13 electrically
controlled, precise chart speeds. All functions are operated by pushbutton and may be remotely
controlled if desired. Unique auto-load system locks unit in any position for greatly simplified
chart changing . . . without disturbing the styli. Take advantage of industry’s most advanced

techniques in this space-saving vertical panel oscillograph. Get all the facts. Call, write or wire.

———bI‘USh INSTRUMENTS

DIVISION OF
37TH AND PERKINS CLEVITE | CLEVELAND 14, OHIO
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only

Brush
fills all
requirements for

re CO rd e rS If it’s precise, instantaneous data acquisition in writing . . .

Brush versatile recording systems provide the answer. Whether your requirements call for this
“pull-out”, horizontal model for convenient annotation and reading . . . or the newest in vertical
panel recorders . . . you’ll find all of the known refinements in the art of recording by direct writing.
Rectilinear presentation gives clear, uniform, reproducible traces for precise readout. Up to 16
chart speeds are selected by pushbutton; jam-proof transmission provides quick response. Inter-
changeable “‘plug-in’’ signal conditioners permit four vital functions in addition to amplification —
high input impedance, zero suppression, attenuation and calibration. Event markers, internal timers,
remote control and chart take-up are some of the available accessories. Check these advanced record-
ing systems for yourself and you’ll see why no one is as qualified as Brush. Write for complete details.

——!*)I‘USh INSTRUMENTS

DIVISION OF

3771 AND PERKINS | CLEVITE | CLEVELAND 14, OHIO
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® ONE SOLUTION TO SERVO HUNTING

Usually a servomotor drives a potentiometer so that the input voltage exactly matches the feedback
voltage. With precision wire-bound pots this is not always possible because of the voltage difference
between windings. Precision carbon film pots seem to be the answer in many cases.

® LEVEL GAUGES IN THE LIQUID HELIUM—LIQUID OXYGEN RANGE

With more and more emphasis being placed on the operational status of missiles and space vehicles,
the problem of simplifying fuel level sensing for field use is magnified. The high sensitivity of the thermistor
makes it a leading contender for the detector.

® USING JACOBIANS FOR FREQUENCY SELECTIVE NETWORKS

This article is an experiment. Instead of presenting a short discussion for those familiar with Jacobians,
and a long table of results for those who are not, the entire article contains only one simple network—
so simple that results can be verified intuitively.

¢ PROBLEMS IN AUTOMATIC DIGITAL TEST EQUIPMENT

There is great interest in automatic test equipment for guided missiles, aircraft and other complex
electronic and electromechanical systems—particularly for military applications. This article covers
some of the problems involved in the design of a versatile, flexible, high-speed, fully automatic missile
checkout system for use in field testing by unskilled personnel.

¢ COMMON MODE IN LOW LEVEL INSTRUMENTATION

Out of the mushrooming growth of the missile and rocket fields during the past few years, a new science
has evolved—the science of low input instrumentation. With its birth a whole Pandora's box of problems
was opened. Terminology such as ground loop currents, common mode rejection, long lines, isolated
amplifiers, etc., became the vogue. This discussion describes these terms and offers positive suggestions
for elimination of systems engineering problems involved.

® LIGHTWEIGHT VIBRATION TRANSDUCER

A need existed in the environmental testing of missile electronic equipment for a lightweight sensing
element thct would not effect the vibration characteristics of the equipment being tested. The study
resulted in the development of a small 0.35 gm. expendable lightweight piezoelectric unit suitable for
the numerous special applications.

Plus all our other reqular departments

Our regular editorial departments are designed tronic Shorts, Coming Events, El Totals, Snapshots
to provide readers with an up-to-the-minute sum- of the Electronic Industries, El International, News,
mary of world wide important electronic events. Briefs, Tele-Tips, Books, Representatives News,
Don't miss Radarscope, As We Go To Press, Elec- International Electronic Sources, Personals, etc.

COMING SOON—

® THE 1961 ANNUAL ALL-REFERENCE ISSUE

The fourth consecutive annual edition containing year-round technical reference information for electronic
engineers. The editorial staff is already at work compiling and selecting data for this issue. Suggestions
from user-readers for new topics and compilations to be included will be given careful consideration.




These small S-band tubes use a permanent magnet focus structure

that is miniaturized along with the other tube structures.

Electron Tube Div.

Harrison, N. J.

HE traveling-wave tube is a versatile wide-band

amplifier, at microwave frequencies, in which an
electron beam and a wave to be amplified interact in a
linear electron-beam region that is several inches
long. Unlike low-frequency amplifiers, the TWT must
provide means to focus the electron beam through this
interaction region.

As recently as 1956, traveling-wave tubes used large
electron tubes and r-f coupling structures. They were
focused in bulky separate solenoids weighing from
50 to 100 pounds and requiring as much as 1 kw of

Fig. 1: Top tube is a standard solenoid-focused tube
while the two lower tubes make use of periodic-focusing.

<

¥

Radio Corp. of America

The result is ruggedized, light weight,
wideband 10 milliwatt and one watt tubes

that are well suited for confined spaces
such as found in airborne vehicles.

New Techniques Lead to

Compact
Traveling Wave Tube
Design

By H. WOLKSTEIN
and C. L. CUCCIA

power. Although modern and efficient when compared
to the tubes and solenoids of a decade ago, the result-
ing package was completely unsuitable for airborne
systems because of weight. Moreover, the bulk of
the package discouraged its use in many ground-based
systems.

In 1956, Siekanowicz and Sterzer! disclosed a wide-
band TWT which used a periodic permanent-magnet
(pm) focus structure of the type pioneered by K.I.N.
Chang? and by Pierce,* Mendel, Quate, and Yocom.*
It provided an integral package which met many of
the size and weight requirements of systems design-
ers. This package included the electron tube, the r-f
couplers, and a periodic pm focus structure in an
aluminum capsule. The entire assembly weighed less
than 15 lbs.

Here we describe the development of a pair of
S-band traveling-wave tubes based on the design of
the Siekanowicz-Sterzer tube, but modified for pur-
poses of miniaturization and ruggedization. Each tube
weighs approximately 2 lbs. and comprises a complete
S-band amplifier package of very small size suitable
for use in confined chassis and enclosures.

Fig. 1 shows the solenoid-focused RCA-6861 TWT,
which is still very modern by many microwave-ampli-
fier standards, together with the pair of S-band tubes.
Each tube of the pair is 15% in. long and 11/6 in.
in diameter along most of the package. One tube has
a saturated power output of from 10 to 25 mw; the
other tube has a saturated power output of from 1.25
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to 1.75 watts. Both have gains in excess of 30 db.
Each tube is a complete microwave circuit.

Basic Tube Components

The basic structure of a TWT is shown in Fig. 2a.
The tube contains a non-resonant, slow-wave struec-
ture, such as a helix, along which the wave to be ampli-
fled travels, and an electron gun which projects an
electron beam through the slow-wave structure to the
collector. When the velocities of the traveling wave
and the beam are equal (‘“synchronous operation’),
interaction between the electron beam and the travel-
ing wave produces electron bunching in a phase such
that energy is transferred from the electron beam to
the traveling wave. The wave, therefore, emerges from
the end of the helix with a power gain. Because the
helix is not a resonant circuit, the interaction between
the traveling wave and the electron beam is effective
over large bandwidths.

The helical r-f couplers couple to, and propagate
the input signal onto the helix, and couple the ampli-
fied signal from the end of the helix. The attentuator
couples attentuation into the tube midway between
the input and output couplers to prevent reflected
waves and backward waves in the electron beam from
starting unwanted oscillations.

Although the slow-wave circuit, helical couplers,
attenuator, and electron-beam circuit complete the
electrical circuit within the tube, it is necessary to
provide some means to focus the electron beam along
the helix to a collector without the interception of
substantial numbers of electrons by the helix.

Fig. 2b shows a periodic permanent- magnet focus
structure which provides a periodic magnetic focusing
fleld extending from the point at which the converged
clectron beam enters the helix to the collector. Fig. 2¢
indicates the configuration of the periodic magnetic
field along the beam axis.”

ELECTRONIC INDUSTRIES ¢ December 1960

The Focus Action

Fig. 2b shows a portion of the periodic permanent-
magnet structure of ring magnets and steel shims
which produce the periodic magnetic field. The vari-
ous ring magnets are magnetized so that north and
south poles are produced on the side faces. The ring
magnets are then stacked with similarly polarized
faces adjacent between steel shims. Consequently, the
south-pole faces of adjacent ring magnets produce a
south pole in the steel shim between them, and the
north-pole faces of adjacent ring magnets produce a
north pole in their common steel shim. The magnetic
field along the axis of such a structure, therefore,
varies periodically, having zero strength in a plane
through the center of each steel shim, and maximum
strength in a plane through the center of each ring
magnet.

A beam of electrons passing along the axis of the
periodic-magnet structure, and provided with suf-
ficient accelerating voltage, is constrained most in
regions where the force exerted by the field is at peak
positive or negative value, and least in the region
where the flux field passes through zero. The electron
beam is thereby alternately deflected towards and
away from the central axis, and follows a scalloped
path.

Convergent-Flow Gun

The TWT structure (Fig. 2a) includes a con-
vergent-flow electron gun which, in a field-free space,
converges an electron beam produced from a large.
concave cathode, and projects the converged beam
into the helix. The convergent-flow gun was first pro-
posed by J. R. Pierce. The field-free region for the
convergent-flow gun is obtained by the use of a steel
magnetic shield at the entrance to the periodic pm
focus structure, as shown in Fig. 2b. The convergent
electron beam enters the periodic magnetic field at a
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TWT Design
(Continued)

Fig. 3: The helix is supported by imbed-
ding it in flutes on the inside of tube.

point in the drift tube at which the beam has mini-
mum diameter.

A novel form of this type of gun, using a hybrid
beam-forming and control-grid design devised by
H. Wolkstein, is shown in Fig. 2a. The electrons form-
ing the space charge are emitted by a large, concave
cathode under grid control, and are converged by
electrodes of appropriate design into a beam of proper
diameter at the entrance to the drift tube. A con-
vergence ratio of 4 to 1 is employed. One of the chief
advantages of the convergent-flow gun is its use of
a very large, lightly loaded cathode and large elec-
trodes. The hybrid arrangement eliminates the need
for separate grids and beam-forming electrodes.

Helix Support

One of the most important considerations in the
design of a TWT is the method of supporting the
helix. This method determines the diameter of the
envelope, the dielectric loading of the helix, the pre-
cision with which the helix turns-per-inch ratio is
maintained, the ability of the helix to withstand shock
and vibration, and the type of input and output
coupler that may be used. The helix support used in
the design of the miniaturized S-band tubes uses a
glass envelope which has flutes along the length of its
inner surface, as shown in Fig. 3.

Such fluted-glass envelopes are ideal helix-support
structures because the point contacts between the
flutes and the helix produce minimum dielectrie load-
ing and, therefore, have only slight adverse effect on
tube gain. The flutes also permit the helix to be
positioned close to the wall of the envelope to assure
optimum coupling to helical couplers.

The fluted-envelope support is heated after the pre-
cision-wound helix is inserted in the envelope. After
the glass softens, the flutes are pressed into the helix.

Fig. 4: The miniaturized TWTs are compared to an electron tube
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FLUTED TUBING

GLASS WALL OF
ENVELOPE

HELIX WIRE

The helix support provided by this “envelope-shrink-
ing” technique maintains the precise spacing between
individual turns of the helix during axial and lateral
vibration.

The Helical Couplers

Helical couplers can be made very small, provided
an optimum ratio of the diameter of the external helix
to the diameter of the internal helix of 1.6 to 1 is
approached. Consequently, they are ideally suited to
couple through tube envelopes which support the helix
at or close to the inside wall of the envelope. The
helical coupler is also capable of coupling over far
wider bandwidths than the operating bandwidth of
the slow-wave helix itself.

The input and output helical couplers shown in
Fig. 2a comprise external helices supported in threaded
Teflon sleeves. A coaxial cable is connected to each
coupling helix for signal transfer to or from that
helix, and each helical coupler is positioned with
respect to the internal helix for optimum coupling.

Integral-package traveling-wave tubes using fluted
glass envelopes are particularly adaptable to external-
helix-type attenuators which provide the desired
insertion loss by electromagnetic coupling through the
tube envelope to the slow-wave helix. The attenuators
used are bifilar helices of lossy wire supported by tape,
and are proportioned to provide an insertion loss of
at least 60 db between the input and output couplers.

Tube Miniaturization

All elements of the electron tube, the couplers, and
the focus structure shown thus far are suitable for
use in traveling-wave tubes designed for miniaturiza-
tion without any deterioration of electrical character-
istics. The use of a fluted-glass helix envelope not
only minimizes the diameter of the helix portion of
the electron-tube envelope, but also permits the helical
couplers to couple through the fluted-glass envelope
to the internal helix over bandwidths far greater than
an octave, and with VSWR’s less than 1.5.

Fig. 4 shows the electron tube structures for the
two miniaturized S-band tubes. These tubes have
saturated outputs of 10 mw and l-watt, respectively.
The outer diameters of the helix envelopes are 0.165
in. and 0.210 in., respectively: the diameter of the
helical couplers is less than 5/16 in.

The periodic permanent-magnet focus package for
these tubes must provide peak magnetic fields of 375
gausses and a cylindrical focus region sufficiently
large to accommodate the electron tube plus the helical
couplers. It was found that magnet rings of Indox 1
could be made having outer diameters as small as
0.800 in. and still satisfy these requirements. This
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magnet-ring size is much smaller than any formerly
used, and permits the use of miniaturized tube pack-
ages having an outside diameter of approximately
1 inch.

Experimental use of the miniaturized periodic pm
focus structure indicated that beam currents of at
least 20 ma could be supported at helix voltages of the
order of 1000 volts over wide temperature ranges.
Accordingly, the 1 w tube was designed to operate
at a synchronous voltage of 1100 volts and a beam
current of 18 ma to provide minimum saturated power
output of 1 w and gain of 27 db. The 10 mw tube was
designed to operate at a synchronous voltage of 600
volts and a beam current of 3 ma to provide minimum
saturated power output of 10 mw and gain of 27 db.
Table 1 lists the average helix, collector, and electron-
gun operating characteristics of both tubes.

Integral-Package Details

Fig. 5 illustrates the compactness of the integral-
package TWT. This tube, the 1 w S-band type, is
1% in. in diameter about the gun end, 1% in. in
diameter along the helix region, and 15% in. long,
and weighs 2 lbs.

The periodic pm focus structure shown in Fig. 5 is
composed of an array of 34 thin, very-light-weight
ring magnets and steel magnet shims, which develop
a magnetic field that varies sinusoidally along the
central axis with a peak value of approximately 375
gausses and a period of 34 in. Fig. 5 shows the elec-
tron-tube and helical-coupler portions of the integral
package, and also a number of the individual ring
magnets used in the focus structure.

Fig. 6 is a cross-sectional diagram of the integral-
package TWT shown in Fig. 5, showing the arrange-
ment of r-f couplers, electron tube, and the periodic
permanent-magnet focus structure inside the capsule.
The electron tube is mounted at the collector end in a
Teflon support; the gun end of the electron tube is
mounted on nylon screws (not shown) which are
adjusted for optimum focus of the electron beam.
When focus is achieved, thermoplastic potting com-
pounds fasten the tube into position.

The integral package typified by the structure of
Fig. 5 is uniquely adapted for mass production. The
magnet-ring-and-shim structure is separately fabri-
cated and magnetized and inserted in the capsule,
with the precision-made helical couplers supported by
the inner faces of the adjacent shims. All fabrication,
processing, and installation techniques are adaptable
to standardization. The electron tube is mechanically
separate from the focus structure until the final steps
of the assembly, when the tube is focused and potted
in place. Thus, the integral package is made up of
separately fabricated and processed parts which then
require only an assembly and positioning operation.

Grid Control

Both the 10 mw and 1 w tubes use convergent-flow
guns employing control grids which need only a frac-
tion of the voltage required by the accelerating elec-
trode or helix for beam control.

Fig. 7a shows a typical curve of collector current
and power output as functions of grid voltage for the
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10 mw tube, showing the virtual cutoff of beam cur-
rent occurring at a grid voltage of about —30 volts.
Grid-contro! performance of the 1 w tube given in
Fig. 7b, shows a cutoff amplification factor of approxi-
mately 5 and a cutoff at —80 volts.

The grid configuration employed for both tube types
provides maximum power output when the grid is at
cathode potential. This mode of operation assures a
relatively high grid-input impedance and no grid-
dissipation problem. The input capacitance of the
grid, including the stray capacitance of the flying
leads, is less than 15 pf and requires a low-level of
input drive power. As shown in Fig. 7b, full output
power of more than 1 w is obtained at mid-band with
a beam current of 12 ma.

The r-f cutoff characteristics of the tube are com-
paratively sharp because of the fast reduction in cir-
cuit interaction as beam-current cutoff is approached.
This reduction is caused by the control grid which,

Fig. 5: Photo shows a I-watt tube and its components

when operated at negative potentials relative to the
cathode, causes a reduction in beam diameter as the
grid is biased more negatively. As a result, the elec-
tron beam is decoupled from the helix, and the influ-
ence of the control grid over the degree of power
output is enhanced.

The interaction circuit of a traveling-wave tube is
normally more than 30 wavelengths long, a length
which represents a total phase shift from input
coupler to output coupler of more than 2000°. With
so great a total phase shift, very slight changes in
operation produce small changes in phase shift.® The
variation of power output by grid control, as indi-
cated by Fig. Tb, is, therefore, accompanied by a
phase shift of the output power.

Power-Output Characteristics

When no input power is applied to a TWT, the
output power is amplified noise. As an increasing
amount of input power is applied to the tube, the
output power, which increases as a linear function of
the input power, levels off at a maximum value and
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TWT Design (Concluded)

then decreases. The power outputs developed for low
input powers are produced in the maximum-gain
region of the TWT.

The maximum value of power output achieved is
the saturated power output, or the maximum amount
of energy which the beam can deliver to the traveling
wave. An increase or decrease in beam current pro-
duces a corresponding increase or decrease in the
magnitude of the saturated power output.

The use of a single attenuator in the 10 mw tube
caused the power-output characteristics beyond sat-
urated power to be substantially different for different
frequencies. However, the use of four attenuators,
positioned so that the power-charactertistic curves
at different frequencies fall into the same general
power ranges, provided a range of input power of
17 dbm in which at least 10 mw of output power can
be produced anywhere in the S-band frequency range.

Gain

Each tube has a saturated gain which occurs near
power saturation in the beam. For input signals
having power levels insufficient to produce saturation,
the tube provides small-signal gain. In general the
small-signal gain is approximately 6 db greater than
the saturated gain.

The saturated gain of the 10 mw tube is approxi-
mately 30 db, and the power output is greater than
10 mw. The minimum saturated gain and power out-
put of the 1 w tube are 27 db and 1 w, respectively.
with peak mid-band gain and saturated power output
of 35 db and 1.6 w, respectively.

The gain of a TWT is a function of the active
length of its slow-wave helix; i.e., the length of helix
which is not coupled to attenuators or to helical
couplers and is, therefore, available for amplifying
action. The small-signal gain of a 1 w tube having
a helix of standard length was compared with another
model of this tube having an active helix length
increased by one inch. This increase in helix length
resulted in small-signal gains which were in excess
of 50 db in the 2300 to 4000 Mc frequency range.

Gain Uniformity

The relationship between gain
uniformity and periodic variations
in the pitch of TWT helices has e n- 000
been investigated to relate periodic T
variations in helix pitch to multi- EREGUtC
ples of quarter-wavelengths along
the helix. This relationship indi-
cates that the frequencies at which
gain variations can be expected are

given by
__ sxevVi,
- 4 X 505 % I.
1
Fig. 7: Graphs show the grid-control - a0 "T’

characteristics of the miniaturized TWTs
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Fig. 6: Cross-sectional view of a miniaturized S-band TWT.

where L is the length between periodic pitch varia-
tions or discontinuities, V, is the axial beam voltage,
and n indicates multiples of quarter-wavelengths.

Measurements were made on the uniformity of
pitch of a special helix of the type used in the 10 mw
tube, in which pitch variations were produced by a
periodic eccentricity in the mechanism of the helix-
winding machine.

Measurements made while this helix was fastened
to a winding mandrel indicated a winding error of
10 microns every sixth turn, with the average distance
between turns being 438 microns. In addition, experi-
ence has indicated a 5% helix “spring-out” after
firing and release of the helix from the mandrel. This
spring-out introduces a pitch-winding discontinuity
L given by

1
I = ( T X number of turns + vrrm‘) (1 4+ 9 spring-out)

= (438 X 6 4+ 10) (1 4+ 0.05) X 1078
= 2.77 X 1073 meters

This helix was used in an experimental 10 mw tube
employing a beam current of 3 ma and an axial beam
voltage of 553 volts. When the values for L and V,
were applied to the equation for frequency, it was
determined that gain variations could be expected
for frequencies of the form
f =126 X 10°. n; wheren =1,2,3,4 ...

= 1260 Mc, 2520 Mc, 3780 MC, and the like.
with the odd multiples providing gain dips, and the
even multiples providing gain peaks.

Measurements on a series of tubes confirmed these
relationships, and indicated the strong dependence of
gain uniformity on the precision with which helices
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are wound and installed in a TWT. In a related
fashion, the precision of the helical-coupler windings
strongly affects gain uniformity because this param-
eter controls the uniformity of the coupling VSWR
between the helix and helical-coupler over the ampli-
fier frequency band.

The use of precision-wound helical couplers and
helix termination minimizes gain dips and peaks pro-
duced by reflections or VSWR peaks in both the slow-
wave structure and helical couplers.

Pulse Amplification

A bandwidth of at least 2/T is required of a band-
pass amplifier to translate and reproduce a pulse of
duration T without serious distortion of the pulse
shape. When the pulse duration is of the order of a
millimicrosecond, then bandwidths of 2/10-% or 2000
MC are required of the pulse amplification network.

The 1 w TWT amplifier was used by F. Sterzer®
to provide not only pulse-rise times of 0.7 nsec with
a gain of 20 db, but also as an excellent dynamic
check of the amplification bandwith. This amplifier
was employed in a circuit using a modulator which
converted the dec pulses to r-f pulses of 2750 Mmc
energy. These r-f pulses were applied to the input
of the 1 w S-band tube. A demodulator connected to
the output of the TWT demodulated the amplified r-f
pulses.

Pulses of approximately 1.2 nse¢ duration and
peak input voltages of less than 0.21 volt produced
undistorted output pulses, thus showing the amplifi-
cation bandwidth to be valid from the pulse-response
standpoint.

Tube Gain

A traveling-wave tube is capable of multiple-signal
operation. The tube amplifies each of a plurality of
signals in different portions in the frequency band
with substantially no intermodulation and loss of
gain, provided that the combination of signals does
not represent a power input which drives the beam
into saturation, and provided that variations of tube
gain as a function of frequency are small.

When a saturating signal involving input power
as much as 30 db greater than that required for satu-
ration is applied to the TWT, then the small-signal
gains at all other frequencies in the frequency band
are greatly reduced. This drop in gain is proportional
to the input power and inversely proportional to the
frequency of the saturating signal.®

Tandem Operation

The 10 mw and 1 w S-band tubes are well-suited
for tandem system operation. The 10 mw tube pro-
vides more than 30 db small-signal gain from 2000
to 4000 mc. Power output for this tube is main-
tained above 5 mw for an input-power swing greater
than 35 db. This performance insures adequate input
drive for the 1 w stage. The 1 w tube provides an
output greater than 1 w for a 15 db input-power
variation across the band.

Environmental Aspects

The growth in interest in traveling-wave tubes
using periodic permanent-magnet focus structures is
due not only to their light-weight and compact pack-
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aging, but also to their ability to be ruggedized.

Ruggedization of the miniaturized S-band tubes
involves at least four major considerations: (1)
ruggedized support of the helix in the envelope;
(2) ruggedized support of the long helix envelope in
the integral package; (3) maintenance of peak mag-
netic-field strength uniformity during wide excursions
of ambient temperature; and (4) hermetic sealing to
permit tube operation and storage at high humidity.
Each of these considerations is satisfied by the minia-
turization techniques used in the two tubes.

Considerations (1) and (2) are met, respectively,
by the embedding of the helix in the glass flutes.
And by support of the envelope at an intermediate
point in the tube structure. The success of these
ruggedization techniques is illustrated by the fact
that a 1 w tube without an embedded helix showed
amplitude modulation of 2 db under axial vibration
at approximately 2 g, whereas a similar tube having
an embedded helix showed amplitude modulation of
only 0.25 db under the same vibration. The addition
of intermediate support for the helix envelope reduced
this modulation to 0.1 db. Under transverse vibration,
the unruggedized tube showed amplitude modulation
due to deflection of the center of the helix envelope of
3 db; when intermediate support was included in the
structure this modulation was reduced to only 0.2 db.

Maintenance of the peak strength of the periodic
focusing field requires temperature stabilization of the
permanent ring magnets. Such stabilization is
achieved when the ferrite ring magnets used in
periodic focusing structures are subjected to periodic
freezing at liquid-air temperatures while magnetized
to saturation. The 20 ma value used for beam cur-
rent of the 1 w tube was derived from actual focus
experiments conducted with miniaturized magnet
stacks. As a consequence, the beam focusing in oper-
ating tubes was substantially maintained to tempera-
tures as great as 75° C and to a minimum tolerable
storage temperature of 50° C.

Hermetic sealing is accomplished by the use of pot-
ting compounds which completely enclose and seal
each tube opening so that steam, condensation, and
even salt-water spray and other potentially damaging
liquid environments can not penetrate the capsule to
the magnet rings, shims, couplers, and electron tube.

Reliable high-altitude operation up to 60,000 feet is
obtained by the use of separately insulated flying
leads to each of the electron-tube electrodes.
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Fig. 1: Pictorial sketch shows some of the techniques useful in long-distance communication systems.

RADIATING antenna located in the vicinity of the

earth’s surface will produce an electromagnetic
field which is extremely complex. The field is a func-
tion of many parameters including height above
earth’s surface, height of radiating antenna above
earth’s surface, distance from antenna, antenna pat-
tern, electrical characteristics of the earth’s surface
and of the atmosphere, wavelength, and many other
factors.

This complex field is the result of simultaneous
propagation of the energy by several electromagnetic
field configurations, or modes. These various modes
can be used for accomplishing desired radio wave
transmission. Unfortunately these same propagation
modes are available to undesired signals as well.

This article will summarize the propagation char-
acteristics of the various modes and will indicate some
problems of interest, with emphasis on the propaga-
tion aspects of the problem. It will treat principally
propagation modes involving the far, or radiation, field
of an antenna. In addition, it will also treat to a
lesser extent coupling modes between conductors more
closely spaced. First, far-field effects involving two
types of interference are discussed:

1. Interference to a system caused by other systems,

and

2. Interference to a system caused by irregular pro-

pagation of the desired signal (self interference).
Both types of interference can cause distortion of the
received signal with resultant loss in intelligibility in
voice communication systems, increase in error rates
in teletype systems, etc. Some pertinent definitions
concerning far-field effects follow.

The transmission loss, L, of a radio circuit consist-
ing of a transmitting antenna, a receiving antenna,
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and the intervening propagation medium is de-
fined as:
P,
L= “’
where P‘; = the r-f power radiated from the transmitting
antenna, and
I’’s = the resultant r-f signal power which would be
available from the recciving antenna if there were
no circuit losses other than those associated with
s radiation resistance.

In order to separate the effects of the transmitting
and receiving antenna gains and circuit losses from
the effects of propagation, the basic transmission loss,
L,, (sometimes called path loss) is defined as the
transmission loss expected between fictitious loss-free
isotropic transmitting and receiving antennas at the
same locations as the actual transmitting and
receiving antennas.

When the radio transmission takes place in free-
space—i.e., in a region free of all objects which might
reflect, refract, or absorb radio energy—the free space
basic transmission loss L, is:

I _(41:1)9 @)
hf = N s

where d = the distance between the transmitting and  the
receiving antennas,
N = the free-space wavelength of the radio-frequency
signal,
with o and M expressed in the same units,

loxpressed in decibels, the free space basie transmission loss is:

4 d \?
Lus 10 logg ( \ )

= 36.6 4 20 Lot ds + 20 Lot fe, (3)
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The electromagnetic field generated by a radiating antenna is

quite complex. This com