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agnetic pinch plasma engine may steer moon probes and propel
interplanetary space vehicles. Creating and investigating plasmas
require unique nstrumentation for data acquisition. See p 66
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A Vél’&'ﬂﬁle PULSE SOURCE

FOR TRANSISTOR TESTING...

Turn-On Time, Rise Time, Fall Time . . . three of the
more important transistor characteristics measured at
Philco’s Lansdale Division with the aid of a General Radio
1391-B Pulse, Sweep, and Time-Delay Generator — a
complete pulsc system. To make repetitive measurements
of the various transistor types faster and with minimum
resetting of their test console, Lansdale’s engincers have
designed a circuit jig (shown on the work table) for cach
transistor type. Type 1219-A Pulse Amplifier (shown under
Type 1391-B) provides additional pulse amplification.

Features of the Pulse Generator that are particularly
useful in Lansdale’s quality control program include: ex-
cellent rise and decay time characteristics (0.015 usec); the
extremely wide range of pulse durations; lack of duty
ratio restrictions; variable output impedance; the ability
to put the pulse’s zero reference level above ground level;
and in gencral, the wide variety of useful waveforms that
the generator can produce.

Photo Courtesy of Philco Corporation, Lansdale Division

A V@l’&'ﬂﬁ/e PULSE SOURCE FOR MANY OTHER

Dircct synchronizing pulse timed by the

input signal,
Delayed synchronizing pulse accurately
adjustable in time by delay generator.
Built-in coincidence circuit for timing the
delayed synchronizing pulse by externally
generated pulses fed into the instrument
Push-pull sawtooth voltage of sufficient
amplitude to be applied to the deflection
plates of oscilloscope for examining the
generator's output pulses, or for use in

driving auxiliary equip t.
Push-pull gating pulses with same du-

ration as the sweep.
Positive ar negative pulses with excellent
shape characteristics. continuously ad-
justable in duration, amplitude, imped-
ance level, and delay with respect to (a)

Write For
Complete Information

the direct sync pulse and (b) the sweep.=#

MEASUREMENTS

Echo Ranging, Telemetering, Computer Research,
Television, Radio Navigation

% Rise and Decay Times Better Than 0.015 usec
% Pulse Durations From 0.025 usec to 1.1 sec
% Time Delays From 1 usec to 1.1 sec

Type 1391-B Pulse, Sweep, and Time-Delay Generator . . . $2025
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ULTRASONICS

ONE TRANSISTOR -
HUNDREDS OF USES

DELCO RADIO'S VERSATILE 2N174  For top per-
tormance in a wide, wide range of applications, depend on Delco Radio's 2N174.
® This multi-purpose PNP germanium transistor is designed for general use with 28-volt power supplies,
and for use with 12-volt power supplies where high reliability is desired despite the presence of voltage
transients. m It has a high maximum emitter current of 15 amperes, a maximum collector diode rating
of 80 volts and a thermal resistance below .8°C per watt. The maximum power dissipation at 71°C mounting
base temperature is 30 watts. Low saturation resistance gives high efficiency in switching operations. m The
2N174 is versatile, rugged, reliable, stable and low priced. For more details or applications assistance on the 2N174

or other highly reliable Delco transistors, contact your nearest Delco Radio sales office. D E LCO

Newark, New Jersey Santa Monica, California Chicago, lllinois Detroit, Michigan ;
1180 Raymond Boulevard 726 Santa Monica Boulevard 5750 West 51st Street 57 Harper Avenue A D l O
Tel.: Mitchell 2-6165 Tel.: Exbrook 3-1465 Tel.: Portsmouth 7-3500 Tel.: Trinity 3-6560
LB Y
Division of Genera! Motors - Kokomo, Indlana .
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DESIGN WITH

ARNOLD 6T CORES...
SAME-DAY SHIPMENT OF
STANDARD DELTAMAX CORE SIZES

Arnold 6T tape cores (aluminum-
cased and hermetically-sealed)
offer you three very important de-
sign advantages. One: Maximum
compactness, comparable to or
exceeding that previously offered
only by plastic-cased cores. Two:
Maximum built-in protection
against environmental hazards.
Three: Require no supplementary
insulation prior to winding and can
be vacuum impregnated after
winding. _

Now we’ve added a fourth vital
advantage: Maximum availability.
An initia] stock of approximately

TO ROLL!
RIGHT
FROM
STOCK

electronics + JUNE 10, 1960

20,000 Deltamax 1, 2 and 4-mil
tape cores in the proposed EIA
standard sizes (See AIEE Publica-
tion No. 430) is ready on ware-
house shelves for your conveni-
ence. From this revolving stock,
you can get immediate shipment
(the same day order is received) on
cores in quantities from proto-
type lots to regular production re-
quirements.

Use Arnold 6T cores in your
designs for improved performance
and reduced cost. They're guaran-
teed against 1000-volt breakdown
. .. guaranteed to meet military

test specifications for resistance to
vibration and shock . . . guaranteed
also to meet military specifications
for operating temperatures. The 6T
hermetic casing method is extra
rigid to protect against strains.
Let us supply yoxr requirements.
Full data (Bulletin TC-101A and

Supplements) on request. ® Write
The Arnold Engineering Company,
Main Office and Plant, Marengo, 1l

ADDRESS DEPT. E6

#ARNOLD

-----

SPECIALISTS in MAGNETIC MATERIALS

BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL
CITIES e Find them FAST In the YELLOW PAGES

1839

| SO
> ..«,“—"
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CROSSTALK

KLYSTRON AMPLIFIERS. Use of reflex klystrons in regenerative
amplifier circuits presents certain disadvantages because the amplifiers
are one-port devices. In this issue (p 64), long-time ELECTRONICS con-
tributor K. Ishii of the University of Minnesota presents a novel method
of overcoming some of the limitations. According to Ishii, hybrid-T
coupling gives a substantial increase in directivity and allows higher
input signals.

This is Ishii’s fourth article in ELECTRONICS. He is an assistant pro-
fessor in Minnesota’s electrical engineering department. His previous
articles have dealt with reflex klystrons in X-band receiving amplifiers
(p 202, April, 1955, and p 56, Jan. 8, 1960) and in M-band amplifiers
(p 71, Mar. 18, 1960).

MORE RELIABILITY. The increasing search for reliability ip com-
ponents and systems is worldwide. And while the reliability hunt itself
is as old as the first electron tube, the intensity and broadness of the
hunt reaches new proportions almost every week. Recently in Britain,
for example, a one-day symposium titled “Electronic Equipment Reli-
ability” was held. The attendance wasn’t 200 or 300. It was 1,000.
And the people present weren’t just electronics engineers. They were
Britain’s top design engineers—all seeking more information on reli-
ability. Derek Barlow, of McGraw-Hill's World News bureau in London,
was there, too. His story appears on p 34.

Coming In Our June 17 Issue

STRATOSCOPE 1 TV. High-altitude solar photography conducted in
the Stratoscope I program was made possible by using a slow-scan tv
chain. The chain consists of a balloon-borne camera and transmitter
and a ground receiving station.

For our next issue, four members of the technical staff at RCA Labo-
ratories in Princeton, N. J., have teamed up to describe this special-
purpose tv system. L. E. Flory, G. W. Gray, J. M. Morgan and W. S.
Pike provide an informative article which, in addition to presenting some
unconventional electronics, is a significant example of how our industry
is assisting astronomers and other scientists in studying man’s environ-
ment.

SOUND LEVEL METER. A transistorized sound level meter hps been
developed to provide direct readings of sound level from 24 db t(:T;40 db.
Next week, W. V. Richings and B. J. White of Dawe Instruments Ltd.
in London describe this instrument, which employs a crystal mi(l'ophone
feeding into a specially-developed high impedance circuit,

FURTHERMORE. A variety of other interesting feature material to
appear next week includes: an automatic surveying system for measuring
runway roughness by R. S. Brown of Midwest Research Institute; a
novel design peak voltmeter by R. P. MacKenzie of Philco Corp.; a built-in
test system for automatic fault location by D. H. Breslow of Raytheon Co.;
a reference sheet that can be used to obtain graphical solutions for twin-T
networks, and a discussion of broadband log-periodic antennas by R. Bell
of Granger Associates.

JUNE 10, 1960 - electronics




aytheon Transformer Talk

Solving critical transformer design problems for key missile, radar and
communications system contracts has been an important Raytheon
activity for over 20 years.

Recent expansion in production facilities now makes many of these
advanced designs available in quantity, with prompt delivery.

Applying the
unit construction
technique to
high voltage
power supplies

The trend to unitization of power
supply construction is not limited
to low voltage supplies. The unit
at left was designed and built by
Raytheon for the main power sup-
ply of the FAA Vortac System—
the guidance system for aircraft
throughout the United States.

This is a complete high-voltage rec-
tifier, including plate transformer,
filament transformer and filter re-
actor in one compact housing with
integral mounting of rectifier tubes
(circuit diagram above). All mag-
netic components are capable of
withstanding 51 KV RMS hi-pot
test. Oil-filled high voltage termi-
nals are corona-free. Input = 3
phase, 208 volts + 15% 60 cycle =
10%. Output at nominal line volt-
age is 24,000 volts DC *+ 2% at
200 MA.

Write for complete data on Ray-
theon magnetic components.

RAYTHEON COMPANY
Magnetics Operations

Commercial Apparatus & Systems Div,:
1415 Boston-Providence Turnpike
Norwood, Massachusetts

Excellence
in Electronics
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WHAT
DEPENDABLE

SLIDE SWITCHES

CAN DO FOR YOUR PRODUCTS

ADD COLOR—Trigger knobs in 10 attractive
colors add decorative and functional touches
to switching operations.

CUT €cOSTS—Low in initial cost, Stackpole Slide
Switches often reduce costs up to 509, over
other type switches.

SAVE SPACE—Stackpole Slide Switches take less
panel area, often less depth than conven-
tional switches.

SIMPLIFY PRODUCTION—Choice of solder lug or
printed wiring terminals, clearance or
tapped-extrusion mounting holes.

HANDLE HIGHER LOADS—0(.5- to 1-amp types for
electronic equipment. 1-, 3-, and 6-amp
types for appliances and power tools.

SWITCH COMPLEX CIRCUITS—1- to 3-poles, 2- to
4-positions for real switching versatility.

FACILITATE OPERATION — Trend-setting slide
action available with or without detents and
spring returns. Plunger-operated and match-
ing pushbutton styles also available.

Write for Slide Switch Bulletin

STACKPOLE

ELECTRONIC COMPONENTS DIVISION
STACKPOLE CARBON COMPANY, St. Marys, Pennsylvania
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COMMENT

In This Corner

This is just a brief note to let
you know that I am in your corner
in your controversy with reader
Carroll (Comment, p 6, May 20).
Seemingly, Mr. Carroll does not
know that both government and in-
dustry spend vast amounts of
money for the sole purpose of ob-
taining information from abroad.
Unfortunately, as Mr. Carroll’s let-
ter indicates, the problem is not
always so much that of what in-
formation is available, but what
certain individuals are willing to
read.

Keep up the good work. . . .

EUGENE MITTELMANN

CHICAGO

Up and Down

I was fascinated to read in my
favorite magazine (p 92, May 13)
that ‘“synchronous pumping ups
noise figure.”

I always thought it cuts noise
figure.

Never suspected your journal of
such cutups. . ..

ROBERT ADLER

ZENITH RADIO CORP.
CHICAGO

Problem wasn’t cutups but cut-
downs. One editor wrote the head-
line with the word “improves”—
a pretty accurate word but too
long for the page. In the press of
closing the page, another editor
had to cut the headline down to
size, and, without looking into the
article, interpreted “improves” as
“ups.”

Charactron

We have noted your article en-
titled “Air Traffic Data Center
Tests Begin” (p 28, Apr. 8). In
that article, Charactron, which is a
registered trademark of the Strom-
berg-Carlson division of General
Dynamies Corp. was misused in
several respects.

In column 2 of p 29, it is stated
that ‘“the computer . . . generates
a Hughes Charactron display of
simulated aircraft movements . . .”
Naturally, we are upset at this in-
advertence and were wcndering
whether you would be kind enough

JUNE 10, 1960 « electronics



Two completely new, transistorized,
differential Data Amplifiers, Types 491
and 492, by Offner Electronics Inc.
Their high precision makes possible
an accuracy and simplification of data

reduction previously impossible.
1/100% accuracy  Sixteen channels of data reduction

(Type 492) requires only 8%4” of
1/100% gain stability |
rack space. Power supply occupies

1/100% rinearity only 5%4”. The combination of accuracy,
stability, fast response, and size is unmatched.

1/1009, accuracy

1/1009, gain stability-——for 1,000 hours at normal ambients
1/1009, linearity—for full output

All-transistor construction

1/400th second response—to step input

Type 492 Ampifir (left) provides Very low output impedance—less than 0.1 ohm

2 channels of hregli_sion 4a;rln[zli.ﬁf‘ai Infinite rejection—of common d-c signals

tion r unit. c right, 1 M —

isa sl?ﬁgle channel u)rllli,: with ingput 120db B 60.cps

coupler for added versatility. 16 channels in 834 inches of rack space (Type 492)

Versatile input couplers (Type 491)

D OFFNER ELECTRONICS INC.
¥ 3906 River Road, Schiller Park, lll. (Suburb of Chicago)
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There's a faster way
to inspect plant
locations...

]
‘J

e el

maea o . |
@ @ B l’lﬂ?'l’ﬁﬂ’l/}b’ has the answers for
over half of Pennsylvania and New Jersey

GPU’s staff of experts can quickly furnish you with all the information
on this prime industrial area. Check today on the advantages for you
in one of the 1279 communities within overnight shipping to more than
55 million consumers. Your request will receive prompt, confidential
handling without any cost to you.

GPU Site-Service is the one central source with complete information
on available buildings, plant sites, labor, raw materials, taxes and many
locations with complete financing or lease-back plans.

Write, wire or phone today. Let us know your requirements, and we
will gladly cover the ground for you.

Metropolitan Edison Co.
Pennsylvania Electric Co.
New Jersey Power & Light Co.
Jersey Central Power & Light Co.

GENERAL PUBLIC UTILITIES
CORPORATION

Att: Wm. J. Jomieson, Areo Development Director, Dept. E-6
67 Brood St., New York 4, N. Y, WHitehall 3-5600
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to print a correction in ELEC-
TRONICS in the near future stating
that Charactron is a registered
trademark of General Dynamics
Corp. . ..

ROBERT L. NATHANS
STROMBERG-CARLSON
ROCHESTER, N. Y.

The Disappearance

(Re: “Tiros I Tracked from
Horizon to Horizon,” p 96, May
13). ...

At the bottom of p 96, I presume
Tiros I disappeared over the hori-
zon?

JACK R. CRADDOCK
BOULDER, CoLo.

It seems that way; the page ends
in midsentence, and the next page
begins a new article. But pages 95
and 96 are out of order; reader
Craddock will find that Tiros
landed, not over the horizon, but
on p 95.

On the Market

.. . We are unceasingly continu-
ing research in many specialized
laboratories to develop new prod-
ucts in the field of electronics, in-
cluding radio, television, communi-
cations and components.

We should be grateful if you
would accept our new products as
material for On The Market. Al-
though being afraid of taking too
much of your valuable time, we
anxiously await information on
your editorial policies, in order to
select the material in the best way
to cooperate with your staff. . . .

TAKASHI HIRANO
MATSUSHITA ELECTRIC
INDUSTRIAL Co.
OSAKA, JAPAN

Reader Hirano and other inter-
national readers who may not be
familiar with our policy might like
to know that we are always in-
terested in finding out about new
electronic devices wherever they
are produced. Naturally, we don’t
publish them all; there are prob-
ably well over 10,000 new products
developed in the U. S. alone every
year. In selecting material, we
follow the same rules as with all
other editorial material—we select
the best and most interesting, in
our judgment, consistent with
available space.

JUNE 10, 1960 - elecivenics



Freezing temperatures hold no threat for this hardy

battery! The performance of Mallory’s new low-

temperature, wound anode mercury cell far surpasses
that of conventional pressed powder anode cells at temperatures
around 32°F. This improved performance yields increased capacity
per unit volume for all-weather uses, such as navigational buoys,
emergency beacons, air-sea rescue transceivers, survival kits, marker
lights, warning devices, and many other applications.

The ribbon wound zinc anode of this new mercury cell has a large
surface area in contact with the electrolyte. The interleaved absorbent
retains the electrolyte and facilitates ionic transfer over the entire
anode surface area. This lowers the temperature sensitive anode
impedance in the freezing temperature zones.

Wound anode construction also increases cell efficiency. At drains up

to 100 ma, 909, of available room temperature capacity is attained.
Cell units can be packaged to yield up to 45 watt hours per pound.

Write for complete engineering data, including sizes available, sug-
gested applications, characteristics curves and tables. Detailed infor-
mation on current military uses is available to authorized companies.

Mallory Battery Co., Cleveland, Ohio
a division of

PR MALLORY & CO. Inc.

HOURS

HOURS LIFE VS. TEMPERATURE OPERATION

Wound Anode (RM-1450R) vs. Pressed Powder
(RM-12R)

Data shows hours life to .9v cut-off on typical
transceiver duty 10ma rec. 5 min. 75ma trans.
5 min. continuous cycle.

o
120 +68°F.

110

100

920

(RM-12R) (RM-1450R)

TEMPERATURE

In Canada, Mallory Battery Company of Canada Ltd., Toronto 4, Ontario

electronics « JUNE 10, 1960
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This is a KIN TEL 607A AC
voltage standard, the nearest
AC equivalent

This is a DC standard cell

The 601A
produces 1 to 501
volts, at 60, 400
or 1000 cps. Voltage accu-
racy is = O.1%. Frequency
accuracy is = 1.0%. Harmonic
distortion is less than O.3%.
Power output capability is 5
amps up to 5 volts and
25 watts above. The output
is completely floating
and isolated from AC
line and chassis
ground.

If you calibrate
high-accuracy AC measuring
instruments, or design servo or
gyro equipment, or evaluate magnetic
properties, you probably need this
new kind of voltage standard.

California, Phone: BRowning 7-6700Q

For more information call or write us direct,
or call your nearest KIN TEL representative.

5725 Kearny Villa Road, San Diego 11,

A DIVISION OF

ELECTRONICS, NG
KIN TEL manufactures electronic
instruments for measurement and control,
and closed circuit TV. Representatives
in all major cities. Write for detailed
literature or demonstration.
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ELECTRONICS NEWSLETTER

Automatic Print Reader
Aids Machine Translation

MACHINE that reads Russian is be-
ing built by Baird-Atomic to work
with the electronic translator de-
veloped by IBM and recently un-
veiled by the Air Force (ELEC-
TRONICS, p 11, May 20). The print
reader will be able to recognize
1,000 Russian characters a second,
compared with typists’ speed of
about 40 words a minute.

At the present time, a typist
copies Pravda and Jzvestia on a
Flexwriter, converting the Russian
letters into punched-tape code for
the translating computer.

The optical-electronic reader
scans a film copy of the original
page. Reader memory consists of
photographic masks or optical
apertures. Light passes through the
unknown character (transparent
on film copy), through an array
of apertures and on to an array
of photodetectors, one behind
each aperture. The decision-making
function is carried out electronic-
ally by threshold circuits at the
photodetector outputs. The reader
will be tested in September.

Instrument Fault Causes
Soviet Spaceship “Backfire”

SOVIET SCIENTISTS attempted to
bring back Sputnik IV’s cabin cap-
sule and failed. According to Tass,
Soviet news agency, the order was
sent to the ship four days after
launch to switch on the braking
system in order to depress the or-
bit and detach the cabin. “As a re-
sult of a fault . . . in one of the in-
struments in the space ship’s
orientation system,” the retro
rocket fired in the wrong direction.
The satellite was fragmented
into several pieces (seven have
been identified by the National
Space Surveillance Control Center)
and the apogee of its orbit ex-
panded from 222 miles to 412. Its
transmitter is still working.
After winnowing the chaff out of
a host of reports in the Soviet
press, it appears that while the
rocket’s propulsion system was un-
doubtedly a powerful and advanced
one, the electronics systems were

electronics - JUNE 10, 1960

unexceptional. Automatic regula-
tory systems for temperature and
other environmental conditions
were powered with zinec-alkali bat-
teries. Solar cells—used on the “in-
terplanetary automatic station”
that photographed the backside of
the moon—were apparently not
used.

A Soviet academician, comment-
ing on the space ship, claimed
among other things that the first
manned space flight “is not far
off.” Another added ‘‘as soon as
technical aspects of spaceship flight
control and reentry problems are
solved, we shall be ready to send
a man into space.”

System Supervises
Gas Transmission

SOLID-STATE circuitry is employed
in an automatic control and super-
visory system installed by Colorado
Interstate Gas Co., Colorado
Springs. The system was built by
Southwestern Industrial Co. of
Houston, Tex., to control and
supervise CIG’s compressor station
at Springfield, Colo., 160 miles
southeast of the gas transmission
company’s headquarters.

Gas dispatcher at the head-
quarters communications center
telemeters discharge-pressure fig-
ures (known as set-point controls)
to the compressor station over mic-
rowave link. Automatic controls
at the station keep discharge pres-
sures at the set point, monitor for
off-limit conditions, call in protec-
tive devices when necessary, keep a
log on equipment operations.

Radio, Tv Production
Rises in Austria

GENERAL SLACKENING of electrical-
appliance production in Austria is
countered in part by rises chalked
up in three areas: radio-tv, light
bulbs and insulated wire. Govern-
ment statistics indicate that cur-
tailed government buying and
slowdown in construction are be-
hind the slack appliance market,
give no hint as to why radio-tv is
rising while other appliances slide.

Average monthly radio produc-
tion in 1959 was 30,947; this year
it is running about 33,300. Tele-
vision production figure for 1959
averaged 5,997, and is topping
7,000 monthly so far this year.

Information Agency
Calls for Engineers

VOICE OF AMERICA’s big shortwave
facility, going up in Greenville,
N.C., will use six 250-Kw General
Electric transmitters as part of its
overall 4-million-watt strength. The
first two GE sets are slated to go
on test in July. When completed,
the station will be the most power-
ful shortwave transmitter in the
world. It will consolidate four
obsolescent stations now operating
along the eastern seaboard, send
broadcasts to relay stations in
Europe and beam directly to South
America, the Middle East and
North Africa.

U.S. Information Agency tells
ELECTRONICS it needs engineers to
keep the facility on schedule. The
propaganda agency needs electrical
and electronics engineers with a
minimum of three years’ profes-
sional experience. Preparation for
the 6,100-acre installation began
last February; it is scheduled for
completion in 1962.

Changemaking Machine
Senses Magnetic Signals

CHANGEMAKER developed by Res-
con Electronics, Boston, can recog-
nize bills in $1, $2, $5 and $20 de-
nominations, make proper change
either for face value or after sub-
tracting price of a product. Called
Optrovend, the machine measures
color and density of the inks on the
bill in terms of magnetic response.

American-made A-m/F-m
Transistor Portable Out

AMERICAN-MADE all-transistor a-m/
f-m portable radio is being test-
marketed in parts of New England
through Northeastern Distributors,
Cambridge, Mass. Developed by
Zenith Radio, the battery-powered
set is equipped with afc for drift-
free tuning in primary signal areas.

1



THERMOSETTING RESINS

Relay terminal connections, potted with Dow epoxy novolac, help keep the Minuteman missile ready to go!

“Our micro-miniature relay rejects dropped from 25% to ...
NO REJECTIONS SINCE WE SWITCHED TO DOW EPOXY NOVOLAC!”

“Our customers, the Autonetics Division of North American Aviation, Inc.,
specified 100,000 ohms insulation resistance for a relay in the guidance
system of the Minuteman missile,” states H. E. Wardein, Customer Rela-
tions Manager of the Electronics Components Division, Telecomputing
Corporation. “Our micro-miniature relay had to measure up to this stand-
ard. Since the relay is designed as a plug-in unit, it is potted to give the
connector mechanical stability, and to assure electrical insulation.

“Using our regular potting materials, we found it necessary to rework about @Fﬂ Qm
25% of our production. But with Dow epoxy novolac resin (D.E.N. 438) N ~
potting compounds, we have built many thousands of relays and have not  In heat-resistance tests, ordinary epoxy resin compound
experienced a single rejection due to low insulation resistance!” Aavicracked oo qmssypovaloc (HoRt arsmiidnd!

Dow epoxy novolac resins are preferred by component manufacturers like
Telecomputing Corporation for their superior ability to adhere to metal
parts; for their heat and chemical resistance—far above that of ordinary
epoxy materials; and for their ability to surpass the heat distortion point
of ordinary epoxies—even when room-cured rather than oven-cured!

If you are potting, molding, encapsulating, or laminating electronic com-
ponents, or require an epoxy resin for an application where performance is
critical, consider D.E.N. 438 for that extra measure of physical and chem-
ical stability! Call your nearest Dow sales office. Or write: THE DOW
CHEMICAL COMPANY, Midland, Michigan, Plastics Merchandising Depart-

Soaked in an epoxy stripper, ordinary epoxy resin pot-
ting (left) dissolved. Dow epoxy novolac (right) showed
ment 1968JG6-10. no change after two weeks’ immersion!

THE DOW CHEMICAL COMPANY +« MIDLAND, MICHIGAN
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"OWQ o0 ’ram CLARE. o @
a new lo-Po‘ini Stepping Switch

for long life digital operation

Small, lightweight and capable of a minimum of
over 100,000,000 operations,* the new cLARE Type
210 Stepping Switch is specially designed for digital
operation. It is ideally suited as a component for
sequence control, totalizing, sampling or single point
selection. It transfers from Position 10 to Position
1 without special circuitry.

This new switch has all the improved features
which have made the Type 211 an ideal component
for complex switching requirements—long life, ex-
cellent capacity and freedom from maintenance. A
wide variety of hermetically sealed and dust cover
enclosures are available with terminals or connectors
to suit the application.

Send for Bulletin CPC-6 for complete information.
Address C. P. Clare & Co., 3101 Pratt Blvd., Chicago 45,

Illinois; In Canada: C. P. Clare Canada Ltd., P. O. Box
134, Downsview, Ontario. Cable Address: CLARELAY.

*with twelve 10-point levels . . . 300,000,000 operations with
four 30-point levels (properly lubricated and adjusted).

CGLARIE

Relays and Related Control Components

e
.....E:\.\?.'LL
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ELECTRICAL DATA

OPERATING SPEEDS—Self-interrupt speed: 60 sps at 25°C on’
nominal voltage. Remote impulse speed: 30 sps at 25°C on
nominal voltage with 66% make impulse.

OPERATE & RELEASE TIME—Operate time: 20 ms at 25°C on
nominal voltage. Release time: 10 ms at 25°C on nominal
voltage.

OPERATE & RELEASE VOLTAGE—Maximum pull-in at 25°C is
75% of nominal voltage. Minimum dropout at 25°C is 3% of
nominal voltage.

BREAKDOWN TEST-—1000v, rms, 60 cps, is standard.

COILS—Coil resistances for typical voltages are shown below:

VOLTAGE 1-8 LEVELS 9-12 LEVELS
Vde OHMS OHMS
6 1.5 1.5

12 6 6

24 24 20

48 100 70

60 150 100
110 600 400

MECHANICAL DATA

OVERALL DIMENSIONS—Length (maximum)—4-5/16in. Height
(1C interrupter, 1C O.N.S.)—2% in. Width—from 1-5/16 in. for
3 levels to 2-13 /16 in. for 12 levels.

NET WEIGHT—From one pound for 3 levels to 1} pounds for
12 levels.

BANK CONTACT—Standard is phosphor bronze. Also available
are coin silver or gold plated phosphor bronze.

MAXIMUM BANK LEVELS & PILEUPS

Type of operation (points) 10 30
Bank levels maximum (electrical) 12 4
Interrupter springs 6 6
Off-normal springs 6 6
Number of ratchet teeth 30 30

WIPERS-—-Standard wipers are non-bridging phosphor bronze
with coin silver and gold-plated phosphor bronze available in
either non-bridging or bridging modeis.



“Telephone Quality”

Stromberg-Carlson

RELAYS

. « . featuring new high-voltage
types for test equipment or other
high-voltage applications.

THE insulation in the new relays
withstands 1500 volts A.C.—three
times normal. These high-voltage
models are available in Types A,
B and E. They are the latest addi-
tions to the Stromberg-Carlson line
of twin contact relays—all avail-
able for immediate delivery.

The following regular types are
representative of our complete line:

Type A: general-purpose relay
with up to 20 Form “A” spring com-
binations. This relay is excellent
for switching operations.

Type B: a gang-type relay with
up to 60 Form “A” spring com-
binations.

Type BB: relay accommodates
up to 100 Form “A” springs.

Type C: two relays on the same
frame. A “must” where space is at
a premium.

Type E: has the same character-
istics as the T'ype A relay, plus uni-
versal mounting arrangement. In-
terchangeable with many other
makes.

Details on request. In Atlanta
call TRiINITY 5-7467; Chicago:
STATE 2-4235; Kansas City: HARr-
RISON 1-6618; Rochester: HUBBARD
2-2200; San Francisco: OXFORD
7-3630. Or write to Telecommuni-
cation Division, 114 Carlson Road,
Rochester 3, New York.

STROMBERG-CARLSON

A DIVISION OF

GENERAL DYNAMICS
e == ]
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WASHINGTON OUTLOOK

THE AIR FORCE is making a monumental policy change which will affect
management of future ballistic missile and space development projects.

From here on out, systems engineering and technical director functions
will be assigned to production prime contractors through competition.
For the past six years, Thompson Ramo Wooldridge’s Space Technology
Laboratories has been the Air Force’s technical and managerial director
on the ICBM and early satellite systems.

STL is also being eased out of its Air Force staff role in charge of
advanced planning and evaluation of new systems. In STL’s place, a non-
profit corporation will be set up along the lines of the Rand Corp. It will
be housed in STL’s $25-million El Segundo, Calif., R&D complex, and will
be staffed—the Air Force hopes—with personnel recruited from STL. A
contract spelling this out is expected to be ready in about two weeks.

The contract will also define STL’s role in existing projects. STL
will remain as system engineer and technical director for ICBMs through
“the essential development stage.” This means another year or so with
Atlas, two years with Titan, and three or four years with Minuteman.
Its contractual ties with the Thor IRBM, now deployed overseas, have
already been cut.

STL will also complete work already contracted for on experimental
space shots. This runs the gamut from system engineering for the
Pioneer series, to basic engineering on the transit navigation satellite, to
trajectory calculations for the Discoverer test satellite.

The upshot will be this: STL will be administratively integrated with
TRW, its parent company, and take its place as a regular bidder for Air
Force and other contracts to design, develop, and produce later-generation
ballistic missiles and space systems.

Up to now, both STL and TRW have been barred from hardware con-
tracts resulting from projects on which STL has been system engineer and
technical director.

ELECTRONICS PLAYS AN IMPORTANT ROLE in a major highway research pro-
gram just proposed to Washington by a special committee of experts.
The program will be backed by federal, state, and private funds, and may
be put into effect later this year.

A four- or five-year project, to cost $3 million, is proposed for develop-
ment of an electronic system to control vehicle traffic. The first step:
Study of criteria for such factors as the degree of communication, guid-
ance, or control needed under all road and traffic conditions; limits of
precision required for vehicle guidance; conditions electronic guidance
or control must satisfy; etc. A second program, to cost $3.5 million, is
proposed for development of a driving simulator.

THE FEDERAL AVIATION AGENCY has started a new program to recaptute
some of the money it pays out to research and development contractors.

The agency i3 working out a plan in which companies obtaining patents
from government-financed projects will be required to pay royalties baek
to the government amounting to about six percent of the sales price of
equipment sold on the commercial market.

First test of the policy is being negotiated with General Precision
Equipment Corp. on computing equipment developed under a $30-million
FAA contract.

THE ARMY has solicited proposals on feasibility studies aimed to develop
a ballistic missile defense system for use on the battlefield. Bids must
be in to the Army Rocket and Guided Missile Agency, Redstone, Ala., this
month. Presumably, the system now sought would be more sophisticated
than the Plato project, cancelled by the Army two years ago.

JUNE 10, 1960 « electronies



New, compact PRECISION FREQUENCY STANDARD
offers %10’ stability,

* .

Model 100ER offers six stondord sine ond four rectongplor
frequencies in decode steps; ovoiloble simultoneously ond
selected on front ponel.

Specifications

just 834" high

(p 100ER
FREQUENCY STANDARD

Timing comb output pips occur ot 100, 1,000 ond 10,000
microsecond intervols. Timing comb simplifies *fost” meos~
urements ond colibrotion.

This compact, highly convenient new ® frequency stand-
ard not only provides stability equivalent to complex,
expensive primary standards, but offers the versatility of
a wide variety of outputs. Signals available include six

Stability: e e -l 1o g standard sine frequencies and four rectangular signals
) which may be distributed by 50 ohm cables for use at
Outputs: Sinusoidai 10 cps, 100 cps, 1 KC, many different stations on a production line or in the

Output Voitages:

10 KC, 100 KC and 1 MC. Rec-
tangular 10 cps, 100 cps, 1 KC
and 10 KC.

Sinusoidal 5 v rms min.; rec-
tangular approx. 15 v peak. Har-
monics to 5 MC obtainable.

laboratory. A particularly useful feature is a timing
comb for calibrating, and for measurement of sweeps
and time intervals.

Stability of 5 parts in one hundred million per week is
assured by careful aging and testing of the crystal con-
trolled oscillator and oven.

Rated Load: 1 MC and 100 KC, 50 ohms nomi- 2 -y . .
nal; 10 KC, 1 KC, 100 cps, 10 cps, Model 100E includes a built-in oscilloscope which may
5000 ohms nominal. be used as a comparison device to calibrate external
- Sinusoidal) Less than 4%. equipment such as oscillators through use of Lissajous
L (si figures. The scope may also be used to check internal fre-
Frequency ) , quency deviation of the instrument.
Adjustment: Screwdriver tune adjusts 1 ppm. - .
For complete details and demonstration, see your ®
Size: 834" high, 19” wide, 18” deep be- representative or write direct.
hind panel. Weight 35 Ibs.
brice: $900.00. HEWLETT-PACKARD COMPANY

Data subject to change without notice.

Price f.o.b. factory.

1020A Page Milt Road » Palo Alto, California, U.S.A.
Cable "HEWPACK" » DAvenport 6-7000
Field representatives in all principal areas

Hewiett-Packard.S.A. « Rue du Vieux Billard No. 1, Geneva, Switzerland
Cable “"HEWPACKSA" ¢ Tel. No. (022) 26.43.36

6039

now offers 10 different precision oscilloscopes

electronics - JUNE 10, 1960
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pentode

High gain AF input pentode
with exceptionally low noise,
low hum and low microphony.

characteristics

Va 250 \
Vs 0 v
Vo 140 \'
la 30 mA
lg2 06 mA
Vai —2.0 \'
Om 2.0 mA/V
s 285 MQ
Hgi-g2 38
SUPPLIES AVAILABLE FROM
IN THE U.S.A.

International Electronics Corporation,
81 Spring Street, New York 12, N.Y.,
U.S.A. Worth 6-0790

IN CANADA

Rogers Electronic Tubes &
Components, 116 Vanderhoof
Avenue, Toronto 17, Ontario,
Canada. Hudson 5-8621

*‘Mutlard® is the trade mark of Mullard Ltd.

Mullard

ELECTRONIC TUBES
] BRITAIN'S FIRST CHOICE FOR FIRST EQUIPMENTS
A MULLARD OVERSEAS LIMITED, MULLARD HOUSE, TORRINGTON PLACE, LONDON, ENGLAND MEVI00
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This is a cutaway of an Epoxy encapsulated stator wound with Epoxy magnet wire. All-Epoxy—an ideal combination for severe applications.

EPOXY MAGNET WIRE...IDEAL FOR

ENCAPSULATED SYSTEMS UP TO 130°C

A magnet wire must offer you a// these important advantages
when used in encapsulated systems.

The wire must have outstanding compatibility—a require-
ment for good bond strength at elevated temperatures—high
dielectric strength under adverse moisture conditions.

The ideal magnet wire must also have excellent thermal and
high-impact shock resistance. And—it must be able to resist
corrosive and abrasive atmospheres.

Anaconda Epoxy meets all these requirements and more.
For this 130°C (AIEE Class B) magnet wire is compatible with
virtually every encapsulating compound tested to date. Equally
important, Anaconda Epoxy contains no polyester moditiers
—therefore offering greater resistance to hydrolysis.

In addition, Anaconda Epoxy costs no more than most

ASK THE MAN

Class A magnet wires—which means you can often thermally
upgrade your components to Class B without additional cost.
It’s readily available, too—in a full range of round, square and
rectangular sizes.

Epoxy can also be furnished in combination with Vitrotex
(glass-served) for added thermal overload protection.

So you can see how it offers you many interesting possi-
bilities for cutting costs and simplifying production through
standardization.

Our technical staff and Research and Development Lab-
oratory facilities are available to give you assistance in your
encapsulating and other magnet wire problems. Sce the Man
from Anaconda. Or write: Anaconda Wire & Cable Company,
25 Broadway, New York 4, N. Y. 0252

o IMNACONDA ... EPOXY MAGNET WIRE

ANATHERM 155°C (AIEE Class F}
high temperature resistance

NYFORM 105°C (AIEE Class A)
superior windobility

PLAIN ENAMEL 105°C IAIEE Class A)
low-cost enameled magnet wire

FORMVAR 105°C {(AIEE Class A}
proven dependability

ANALAC 105°C IAIEE Class A)
solderable magnet wire



TWO
REMOTE

TUNED
SIGNAL SOURCES

(50 mc to 2 kmc, and 1 to 375 kmc)

Model SS 20 Signal Source Power Supply with Tuning Unit. Tuning
Unit is removed to control position for remote operation. Inset
shows unit removed for remote operation. In this mode, control
unit can be operated up to one mile away.

Now Scientific-Atlanta offers two remote tuned signal
sources which provide complete frequency coverage from
50 mc to 37.5 kmec. These sources are primarily designed
for use as transmitters for antenna test ranges but find
many other applications where remote tuning at distances
up to a mile or more is required.

MODEL SS 30 (50 mc to 2 kme)

Contains three GR Unit Oscillators mechanically ganged
and servo driven. « RF output capable of being sine or
square-wave modulated. + Frequency accurately resgt-
table to within £0.5%,.

MODEL SS 20 (1 to 37.5 kmc)

Extended frequency coverage with seven Series RFO Os-
cillator Units. Integral-magnet backward wave oscillators
are voltage tunable and require no mechanical peaking.
« RF output capable of being square-wave modulated. -
High signal purity, low residual fm. « Will operate dm
and mm-wave klystrons. « Remote tuning unit will akso
operate SS 30 Signal Source.

KEY SPECIFICATIONS MODEL $$ 30 MODEL SS 20
Frequency Range 50mcto2kme | 1to37.5kme
Tuning Chart Accuracy 2% *5%
Frequency Resettability | *0.5% *0.1% or 5 mc,
whichever is greater
Power Output 80 mw into see table of RFO
50-ohm load Oscillators

' 2
Weatherproof Enclosure and a Series Model SS 30 RF Oscillator Unit
RFO Oscillator Unit.

l SCIENTIFIC-ATLANTA,

SERIES RFO OSCILLATOR UNITS

MODEL FREQUENCY RANGE OUTPUT POWER
RFO 1 1.0-2.0 kme 40 - 800 mw
RFO 2 2.0-4.0 kmc 100 - 800 mw
RF0 3.6 36-7.2kmc 5-300 mw
RFO7 7.0-11 kmc 20 - 300 mw
RF0 8.5 8.5-16 kmc 5-100 mw
RFO 15.5 15.5-24 kmc 5-125 mw
RF0 23.5 23.5-37.5kmc 5-100 mw

PRICES

Model SS 30, $3,850; SS 20, $3,550; SSG 1 Sine-Square
Wave Generator, $350; RFO 1, 2 and 3.6, $1,400; RFO 7,
$1,900; RFO 8.5, $2,060; RFO 16, $3,330; RFO 23.5, $3.330.
For more details, please contact your S-A representative
or write directly. Address Dept. 42.

INC.

2162 PIEDMONT ROAD, N.E. < ATLANTA 9, GEORGIA ]
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General Electric RTV silicone rubber

New liquid rubber cures without heat, useful from — 70 F to + 600 F, ideal for

sealing, electrical insulation and flexible molds.

NS

ing, ozone, aircraft fuels and solvents.

—

N

ENCAPSULATION OF STATOR WINDINGS,
introduced by General Electric motor depart-
ments, extends service life of motors. RTV’s re-
sistance to moisture and other contaminants
enables these dripproof motors to meet certain
applications formerly requiring enclosed units.

HEAT RESISTANT SEALING, such as shown on this
Douglas DC-8 Jetliner, is made possible with RTV
(room temperature vulcanizing) silicone rubber. RTV
cures without application of heat; won’t shrink (no sol-
vents) ; forms no voids. It has excellent bond strength,
plus resistance to high temperatures, moisture, weather-

ey

S

A

POTTING OF AIRBORNE EQUIP-
MENT provides protection from high
altitude arc-over and corona as well
as vibration and moisture. RTV
silicone rubber protects this cath-
ode ray tube up to 70,000 feet.

-l

PRECISION MOLDING of proto-
type and cngincering models
and replacement parts is simpli-
fied and improved with RTV flex-
ible mold material. G-E RTV’s
low shrinkage permits close tol-
erances and fine surface detail.

LOW-COST TOOLING with flexible
RTV mold material offers added
savings in time and expense. RTV’s
“built-in” release agent provides
easy removal of this epoxy coil-
winding form from mold. Total cost
reduced 81%, delivery time 90%.

RTV COIL IMPREGNATION enables this
Hughes Aircraft Co. transformer to pro-
vide top performance at 250°. Unlike
other insulations tried, G-E RTV com-
pounds proved successful both for coil
impregnation and full encapsulation.

For application data and samples of General Electric RTV silicone rubber write Section N614, General Electric Company,
Silicone Products Department, Waterford, New York

GENERAL @3 ELECTRIC
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ss.another assurance of reliabillty from |BORG:-

b

Component test during frequency standard assembly.

Frequency Standards with
one part in a billion stability
can’t be mass-produced

Borg Frequency Standards are the world's most stable standards
commercially available . . . one part in 107 for o twenty-four hour period.
To achieve this kind of stability, every standard must be hand
assembled and tested during each phase of production. Frequency is
adjustable over a range of =5 parts in 108 with a setting accuracy of one
part in 10" . _in temperatures from +32°F to +122°F . . . withstanding
shocks of up to 15 g's. Stationary or mobile models available.

Werite for complete data.

BORG® BORG EQUIPMENT DIVISION
AMPHENOL-BORG ELECTRONICS CORPORATION
JANESVILLE, WISCONSIN

Micropot Potentiometers ®  Turns-Counting Microdials ®  Sub-Fractional Horsepower Motors *  Frequency and Time Standards
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FINANCIAL ROUNDUP

Magnavox Sales $23 Million Higher

Magnavox Co., Ft. Wayne, Ind., re-
ports sales of $108 million in
calendar 1959, with expectations of
$150 million in 1960 and earnings
of $3 a share. For the year ended
June 30, 1958, the comparable fig-
ure was $85.59 million with per-
share earnings of $1.19. Military
electronics in the 1959 period ac-
counted for about one-third of total
sales, according to company offi-
cials, who also report a backlog of
orders in excess of $70 million for
the firm’s Government and Indus-
trial Electronics division.

Camloc Fastener Corp., Paramus,
N. J., reports preliminary net in-
come of $58,589 for the three
months ended Mar. 31, 1960. This
is equal to 17 cents a share on the
350,500 common shares outstand-
ing. These figures compare with
the net income of $70,033, or 20
cents a share, earned in the initial
quarter of 1959. Gross sales for the
first quarter of 1960 were $953,590.
For the same period in 1959, sales
were $1,110,123. The company pro-
duces quick-operating fasteners for
use in electronic equipment, air-
craft and other applications where
frequent or rapid access is re-
quired.

Airtronics International Corp., F't.
Lauderdale, Fla., announces place-
ment of its $300,000, six-percent
convertible debentures due Febru-
ary 1, 1962, The issue is converti-
ble to common stock after six
months, and callable any time after
that period. The funds will be used
to strengthen the firm’s capital
structure and facilitate general
plant expansion. The company
makes electronic instruments and
components.

Victoreen Instrument Co., Cleve-
land, reports acquisition of Elec-
tronic Products Co., Mt. Vernon,
N. Y. The purchase was made for
cash and Victoreen stock, totalling
approximately $800,000. The New
York firm, which designs and

electronics - JUNE 10, 1960

manufactures instrumentation sys-
tems for atomic submarines, is ex-
pected to add more than $5 million
to Victoreen’s sales volume.

Itek Corp., Waltham, and Hermes
Electronics, Cambridge, both in
Massachusetts, jointly announce the
directors of both companies have
agreed in principle to combine
firms. Itek would be the surviving
company, with stock being ex-
changed on the basis of one share
of Itek for 4.75 shares of Hermes.
No substantial changes in person-
nel are contemplated.

Semi-Elements, Inc., Saxonburg,
Pa., reports that approval has been
voted to increase the authorized
capital stock from 10,000 to 100,-
000 shares. Funds will be used to
finance plant expansion and are ex-
pected to aid in making future
mergers and acquisitions possible.
The firm manufactures semicon-
ductor crystals and specialized
semiconductor devices.

25 MOST ACTIVE STOCKS

WEEK ENDING MAY 27
SHARES
(IN 100's) HIGH  LOW CLOSE

Gen Tel & Elec 4,963 2% 2% 3%
tat’l Tel & Tel 1,635 45%, 4 457%
Gen Inst 1,626 41% A% 41

Standard Coil Prod 1,324 183" 159 17%
Collins Radio 1,254 65% 565 65%
Univ Controls 1,185 17 15% 167
Sperry Rand 1,154 243 224 23%
Int’l Resistance 1,089 B B 3%
Du Mont Labs 1,016 9% 8% 958

RCA 902 763 7% 15Va
Zenith Radio 764 115% 1023% 111%
Philco Corp 728 N 3N R%
Victoreen Inst 710 13%  11¥% 134
Raytheon 708 45% 41k 43V
Ampex 675 BYs MU 3B

Avco Corp 616 13% 13% 13%
Belock Inst 588 19% 15 18%
Litton Ind 562 89% 81% 8%
Westinghouse 518 59% 56 59%
Varian Assoc 513 58% S51%  56%
Siegler Corp 498 41Ya  37%  40Va
Gen Electric 489 90% 88t 89

Transitron 475 5138 45% 4914

Western Union 468 49 A% 484
Reeves Sndcrft 466 9% 8t 8%

The above figures represent sales of electronics

stocks on the New York and American Stock

Exchanges. hsnnis are prepared exclusively for

II:.LBEA’RONICS by Ira Haupt & Co., investment
ankers,

Graphite Facts

by George T. Sermon, President
United Carbon Products Co.

Watch out for that
“price pitfall”

Here’s how it happens. An engineer
in charge of a semiconductor proc-
essing program designs an experi-
mental carbon graphite fixture. His
initial order — only 10 parts. Then,
somebody who’s unfamiliar with
the potential production problems
checks into prices. This person
finds he can buy the 10 fixtures
from a small shop at a considerably
lower price than that quoted by a
large, experienced supplier. Result:
he buys on price alone.

Comes the rub. The engineer soon
needs 50 more parts . . . then 500
. « . then 1,000. Now the program
is in high gear, and the supplier
can neither handle the job nor af-
ford to tool up for it. The large,
experienced (and financially stable)
supplier would have been able to
reduce his unit price as volume
grew — probably even to the point
where it would have been competi-
tive with the small shop’s origi-
nal price.

The point: In semiconductor proc-
essing, an original higher price for
pilot parts should be accepted as an
important investment in the future
program. The moral: Take your
engineer’s advice on carbon graphite
purchases. We’re quite sure what
that advice will be.

(LIRYA'R carbon products co.

BOX 747 BAY CITY, MICHIGAN
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WHEN

WHAT HAPPENS

A NATION

SPENDS MORE
ON GAMBLING
THAN IT SPENDS FOR
HIGHER EDUCATION ?

If you can find any Romans around, ask them. They lived
pretty high on the hog in their day. That is, until some
serious-minded neighbors from up North moved in. The
rest is ancient history.

You’d think their fate would have taught us a lesson.

Yet today we Americans spend twenty billion dollars a
year for legalized gambling, while we spend a niggardly
four-and-a-half billion for higher education. Think of
it! Over four times as much! We also spend six-and-a-
half billion dollars a year for tobacco, nine billion dol-
lars for alcoholic beverages, and billions more on other
non-essentials.

Can’t we read the handwriting on the wall?

Our very survival depends on the ability of our colleges
and universities to continue to turn out thinking men
and women. Yet today many of these fine institutions are
hard put to make ends meet. Faculty salaries, generally,
are so low that qualified teachers are leaving the campus
in alarming numbers for better-paying jobs elsewhere,

QSN0 ¢,
g
%’llc sﬁ@e

o WV

) Sponsored as a public service
R co-operation with The Council for Financial Aid to Education

In the face of this frightening trend, experts estimate
that by 1970 college applications will have doubled.

If we are to keep our place among the leading nations of
the world, we must do something about this grim situa-
tion before it is too late. The tuition usually paid by a
college student covers less than half the actual cost of
his education. The balance must somehow be made up
by the institution. To meet this deficit even the most
heavily endowed colleges and universities have ta de-
pend upon the generosity of alumni and public spirited
citizens. In other words, they depend upon you.

For the sake of our country and our children, won’t you
do your part? Support the college of your choice taday.
Help it to prepare to meet the challenge of tomorrow. The
rewards will be greater than you think.

t's important for you to know what the impending college crisis
means to you. Write for a free booklet to HIGHER EDUCATION,
Box 36, Times Square Station, New York 36, New York.

TN

HIGHER EDUCATION

A7,

KEEP IT S8RIGHY
L]

22

CIRCLE 23 ON READER SERVICE CARD—>




anything from tiny washers @ to sturdy

ROCKER ARMS

Here is a Stampings Service
that can be both advantageous
and profitable for you. How?
With an eye for economy and
practicability, we produce metal
Stampings to the exact degree of quality
you need. Anything and everything—
from hub caps for carriages to accurate
components for aircraft turbines—

all well within accepted tolerances for
the class of work involved.
That’s what saves money! Quantity? One
or a million—at a surprisingly low cost-per-unit!
We accomplish this by means of special
equipment, toolings and techniques,
most of them unknown to the average
stampings shop. Want more details?
Ask for Stampings Folder No. 3, a most
helpful reference booklet. Convinced?
Then send your prints for quotes.

%g DIVISIO

LAMINATED SHIM CO., INC,

4606 UNION STREET
GLENBROOK, CONNECTICUT

N
o

“'ONE PLUS"
METHOD

SHORT RUN
METHOD

PRODUCTION
RUN METHOD

"WATCH DOG”
SERVICE

Applies when you
need just a few
pieces for proto-
types or experi-
ment. We hold al!
critical dimensions.
yet avoid tooling
charges.

More than “a few,”
but less than pro-
duction quantities.
Temporary tooling,
simple dies and
special presses
keep costs down,

Applies when quan-
tity, tolerance, size
and contour factors
justify our standard
production tooling
and or nominal die
charges.

A routine proce-
dure. We re-evalu-
ate repeat orders
as to quantity and
specs—then use
the Method best for
you.




a a
milli-psec
instruments for
every fast rise time

application

MODEL 112
MILLIMICROSECOND
0SCILLOSCOPE
Fastest, most sensitive
sampling oscilloscope.
Risetime 0.4nsec,
sweep rates to 0.05
nsec/cm. Sensitivity
3mv/cm (w. 30:1 SNR
at F.S.) Trigger rates
to 300mc (optional).
High & low impedance
inputs.

MODEL 510

0100E RECOVERY

TEST SET

Generates mus diode
recovery curves on
ordinary oscilloscopes.
Includes pulse gener-
ator, current supply,
diode fixture, sampling
converter & delay unit.

] MOOEL 222
SAMPLING
CONVERTER
For viewing mus
waveforms on ordinary
oscilloscopes.
R, T. 0.6ns, sweeps to
0.5ns, rep rates to
300mc. Shown with
Model 1201 delay unit.

MOOEL 503

0f00E RECOVERY

TEST SET

Consists of 0.3ns pulse
generator, metered
current supply, distor-
tion-free diode fixture.

MOOEL 303

PULSE GENERATOR

R. T. 0.3ns: fast,
variable rep rates:
calibrated pulse widths
and amplitudes.

ACCESSORIES FOR
MODEL 112 & 222,

MOOEL 610
HIGH IMPEOANCE
“ PROBE
200K shunted by 2-4 uuf.

MOOEL 620

TRIGGER AMPLIFIER
For triggering from
fast. low level pulses
(less than 20 mv, 1ns)

'M..
S - \- &

MOOEL 1660

Low capacity

circuit probes. 0.6uuf.
Up to 5000

Write for complete specifications
& free millimicrosecond data chart.

Lumatron
electronics

Dept. E  116-120 County Courthouse Rd.
New Hyde Park, L.I,N.Y. » Ploneer 7-3200
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TANTALUM CAPACITOR SALES
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Tantalum Capacitor Business Up 20%

MANUFACTURERS look for another
sizable increase for tantalum ca-
pacitor sales this year, with dol-
lar sales rising 20 percent over
the 1959 level to $40.0 million and
units increasing by 35 percent to
22.2 million.

Few components, other than
semiconductors, can point to a reec-
ord of sales growth comparable to
tantalum capacitors. Between 1955
and 1959 dollar volume multiplied
more than six times ($5.0 to $33.4
million), while units multiplied
about five times (3.0 to 16.4 mil-
lion). Special characteristics, such
as small size, low leakage, high ca-
pacitance and reliability, light
weight and long operating life have
spurred sales.

Military accounts for lion’s share
of dollar sales, 68 percent in 1959.
But the civilian market took 52
percent of last year’s unit output.
Major areas of use include missile
and aircraft electronics. telephone
communications, hearing aids, com-
puters, atomic energy and oil drill-
ing equipment.

Dry solid slug sales are growing
far faster than sales of the other
three tantalum types (wet slugs,
foil and wire). Since they are used
with transistor circuits, their
growth tends to parallel the tran-
sistor growth curve. In 1960 dry
solid slug unit sales should increase
78 percent over the 1959 total of
5.9 million, while dollar volume is
expected to jump 51 percent over
last year’s $5.9 million.

Foil sales are headed for unit

and dollar sales gains of 18 and 12
percent respectively. Wet slugs will
probably enjoy a 10-percent gain in
both units and dollars. Increases in
wire type sales should be about five
percent.

Estimated 1960 sales are shown
below in millions of units and dol-
lars.

Units Dollars
Dry slugs 10.5 $11.6
Wet slugs 4.6 13.4
Foil 4.0 18.1
Wire 3.1 1.9

Note: Estimates received on wire
tantalum types varied widely, with
some estimating 1959 and 1960 sales
in the neighborhood of 4} million
units and $2.7 million.

Thousonds  FIGURES OF THE WEEK
Production’
Week of 5-20
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SOURCE: EIA
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Tl low cost germanium general purpose

transistors give y

.. With
beta spreads
as low as 2:1

hy DC FORWARD CURRENT TRANSFER RATIO

Available in commercial production quantities, TI 2N1372
series germanium P-N-P alloy transistors make possible
low-cost applications that provide linear beta, high power
gain and low distortion characteristics. These general pur-
pose economy transistors are especially suited for your
medium frequency switching circuits, audio amplifiers and
motor control applications.

NORMALIZED COMMON-EMITTER DC FORWARD CURRENT TRANSFER RATIO vs COLLECTOR CURRENT

NOTE: hp NORMALIZED TO 1 AT I = 50 mo

EEEEFH-E-

g — COLLECTOR CURRENT — mo

Fully automatic testing and classification by CAT (Central-
ized Automatic Testing) completely eliminates human error
and assures uniformity and reliability... ideal for your
production assembly and testing requirements.

Evaluate the specifications below and contact your nearby
TI distributor or TI sales office for the devices most suited
to your particular requirements.

r maximum ratings at 25° C ambient 2N1372 2N1373 2N1374 2N1375 2N1376 2N1377 2N1378 2N1379 2N1380 2N1381  Unit
Collector—Base Voltage 25 —-45 =25 —-45 =25 -45 -12 =25 -12 =25 v
| |
Collector Current —-200 =200 -200 -200 -200 -200 =200 =200 ~200 -200 ma
[ gotal De¥ice Diss{pati%n 250 250 250 250 2ggt 15050 250 250 250 250 mw |
| torage Temperature Range —55 to + o I
l electrical characteristics at 25° C ambient l
I¢po Collector Reverse Current
| (Veg=-12v g =0) (max) -7 ~14 ua |
| (Ve = =20v  1g =0) (max) -7 -7 -7 -7 -7 =7 -7 -14 ud |
(Ve = -15v |g =0) ) (typ) -3 =3 -3 -3 -3 -3 -3 -3 -3 -3 ua
| hgg dc Forward Current Transfer Ratio*  (min) 30 30 50 50 75 75 95 95 30 30 |
| (Vee = -1v l¢ = =50 ma) (typ) 45 45 80 80 95 95 200 200 100 100 I
(max) 95 95 150 150 150 150 300 300 300 300
| fap Common-Base Alpha-Cutoff |
i Frequency (typ) 15 15 2 2 2 2 3 3 2 2 m¢ I
(Veg = -5 1¢ = —1ma)
| Noise Figure 1000 cpst (typ) 7.0 70 65 65 55 55 4 55 55 db |
| *Tolerance on all values +10%; for test set correlation. {Conventional noise compared to 1000 cps and 1 cycle bandwidth. __I

P GERMAN{UM TRANSISTOR APPLICATION NOTE
1N2070

1 meg

- High
Resistance
Sensing
Unit

o3

DESIGN LEADERSHIP
IN QUALITY
GERMANIUM TRANSISTORS

— e my wwd WD G WD PR EES Gmme GEEP WS S G — — — —

Relsy Potter & Brumfield
LBS, SPDT, 9 ma

0—300v or equivalent

IN2070 NE7 3K Tk 10K e

e
2N13757 )

N @
' - L\
o oot
10K

CAll resistors ¥z watt unless noted otherwise)

INSTRUMENTS

INCORPORATED
rd

R SEMICONDUCTOR-COMPONENTS DIVISION
13500 N. CENTRAL EXPRESSWAY
POST OFFICE BOX 312 « DALLAS.TEXAS
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Plastic Microphone and Shielded
Power Supply Cables

Intercom Cables—Multiple
Pair Unshielded

Low capacitance, lightweight, small diam-
eter. Oil and ozone resistant. Long flex life,
high tensile strength.

Conductors paired with short lay twist. No
crosstalk. Offers high dielectric strength,
free stripping, small diameter. Viny| jacket
resists water, sun, oil, grease, and ozone.

. . the most complete
Electronic Wire and

Unshielded Sound, Alarm Sysiem,
and Speaker Exiension Cables

——————

Two-conductor twisted pair. All insulations
and sizes. Uniform quality and dimensions
for dependable service and installation.

Special Intercom and
Sound Cables

Strain Gauge Cables

100% Shielded with conductors under
BELDFOIL* aluminum-mylar shield. Low ca-
pacitance, small diameter, extremely flex-
ible. Vinyl jacket resists water, sun, oil,
grease, and ozone.

For wiring systems requiring shielded lines
cabled with unshielded control lines. Wide
variety of types and conductor groupings.

*Belden Trademark, Reg. U.S. Pat. Off. Patent Pending

Intercom Cables—Multiple
Pair Individually Shielded

BELDFOIL* aluminum-mylar tape elimi-
nates external interference and cross-
talk between pairs. To further reduce

Rubber Microphone and Shielded
Power Supply Cables

Shielded Sound, PA, and
Intercom Cables

Maximum abrasion and impoct resistance.
Limp—lies flat on siage or studio floor.
Long flex life, high tensile strength.

o

Variety of gauges, number of conductors, '/’-,_:',/
and shields for every application.

the noise level, the shields are isolated
from leach other. Vinyl jacket resists
water, sun, oil, grease, and ozone.

IR e —

Juke Box Cables,

For speaker and control cables in all types
of commercial music systems. Variety of
shield types for every application.

Hi-Fi, Stereo, and Transmission Line Cables

Phonograph Cables

[ o e SNy

Variety of types and impedances for every
application. Resistant to whipping, twisting,
aond weather; for long-lasting installations.

Drain wire and shield isolation eliminate
current loops. Free stripping jackets, fast
shield termination, small diameters.

26

Shielded connector cords and pick-up arm
cables. Extremely light, flexible — small
diometer. Excellent dielectric strength.
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Antenna Rotor Cables

—

%ﬁ.

Vinyl insulated for optimum resistance to
sun and weather. Provides longer trouble-
free service.

N =

p—

Mil-Spec Hook-Up
and Lead Wire

Exceed rigid requirements of all military
specifications. Wide variety of sizes,
insulations and jackets.

UL Inspected
Hook-Up and Lead Wires

Community and Multiple Set
TV Antenna Cables

Provide clear picture reception on all
multiple TV set hook-ups. Sweep tested.

u"’

electronics « JUNE 10, 1960
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High-Voltage Cathode
Ray Tube Lead

High dielectric strength. Small diameter
with maximum flexibility.

Portable Cordage and Rubber
Multiple Conductor Cables
- !'vl. m‘“,:

Widest variety of sizes, insulations, and
jackets for all electronic and electrical
applications.

Two to five conductors for power supply,
speaker lines, and unshielded control ca-
ble. Abrasion and impact resistant, limp
and flexible —always tie flat. Also com-
plete cord sets.

These and many more

AVAILABLE from Stock

Test Prod Wire

Extremely limp and flexible. High die-
lectric strength. Long-life rubber jocket.

Unshielded All-purpose Sound
and Intercom Cables

Solid & stranded conductors for speaker
lines, unshielded control lines, and low
voltage circuits of all types.

27



- WHAT

HAS

THE
7182
S BAND MAGNETRON
COMMON
WITH
THIS
CAT?

A good question! According to legend, a cat has nine lives—some-
thing that has yet to be proved. The 7182, on the other hand, has a
proved life 8 to 10timesgreater thanany similar 8-Band magnetron.

The 7182 retains its remarkable stability and reliability during
a life of 10,000 hours, and is one of a series of magnetrons now in
production providing peak powers of 5 MW. These magnetrons
operate at voltages and current densities usually associated with

magnetrons rated at a fraction of the power output.

A parallel development in L-Band ensures that attainments in
this field equal the phenomenal successes already achieved with
S-Band magnetrons.

'ENGLISH ELECTRIC

Agentis throughout the World

ENGLISH ELECTRIC VALVE (0. LTD. O ir il
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INEQVE.

... NJE Again Advances the State of the Art!

QUTPUT
ADST

-4

— T L WROW

R il s 130
e = =

Power Supply in a
3. Panel...

This fully transistorized power supply delivers maximum power and performance in minimum panel
size at surprisingly low cost. It is NJE's ultimate answer to power supply requirements. Complete with
meters, it is fully capable of remote sensing and remote programming. It is the only unit that can be
used easily for series or parallel operation. No fans or blowers utilized.

0-10 0-10 [QR-10-10 [105-125 | 55-65 1 +0.01% or x1mv | *£0.03% or +*3mv | 31" x 19" x 1654" 41 $485
0-18 0-6 |QR-18-6 -~105-125 55-65 1 +0.01% or*1mv | *0,03% or +3 mv | 314" x 19" x 1654" 41 485
0-36 0-4 [QR-36-4 105;25 I 55-6; 1 *0.01% or *1mv [ *0.03% or =3 mv | 315" x 19" x 165" 41 485
0-60 0-2.5 Qh-60-2.5 105-125 | 55-65 1 *0.01% or £1 mv *0.03% or =3 mv | 315" x 19" x 165" 41 510

* Whichever is greater. 60 and 400 cycle from stock subject to prior sale.
** Available for 400 cycle operation.

WRITE TODAY FOR COMPLETE TECHNICAL INFORMATION AND A COPY OF OUR NEW CATALOG.

' N ' CORPORATION
20 Boright Avenue - Kenilworth, New Jersey

BR. 2-6000 « TWX Cranford, NJ 51 - FAX-FFP
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Radiation, Inc., already operating its mew plant in the Port Malabar industrial-residential development

FLORIDA’S NEW INDUSTRIAL LURE:

Plant-and-House Package

PORT MALABAR, FLA.—FLORIDA LAND
COMPANIES—always alert to new
promotion possibilities — have
turned full-face on a brand new
campaign. Touting the idea of a-
home-and-a-job in Florida, all in
one package, they are taking their
first steps toward creating pre-
planned communities complete with
integrated industrial park-residen-
tial areas.

This latest effort of the land
developers to ride the state’s in-
dustrial growth, as well as its
home-building boom, is already
leading them squarely to the door-
step of the electronics industry.

Tenants: Both Electronics

In fact, the first (and up to this
time, the only) industrial-residen-
tial development to actually get
underway has landed two industrial
tenants, and both are electronics
firms.

Radiation, Inc., Melbourne, Fla.,
designer and manufacturer of tel-
emetry and antenna systems, has
begun construction of a $5-million
plant in the Port Malabar com-
munity, being developed by Miami-
based General Development Corp.,
three miles south of Melbourne on
the Florida east coast.

Now, Soroban Engineering, Inc.,
also of Melbourne, has announced
it will build a $1-million facility in
the same project. A designer-pro-
ducer of data-processing and con-
trol equipment, the firm specializes

in the manufacture of electro-
mechanical components for automa-
tion and data-processing applica-
tions. Though its present Melbourne
plant has less than 25,000 sq ft, com-
pany expects to have constructed
a minimum of 100,000 sq ft at its
Port Malabar operation by 1965.

The firm has purchased outright
a five-acre tract and Charles F.
West, president of the six-year-old
organization, indicates he will exer-
cise options he holds on another
thirty-five acres. He envisions a
jump from the current 185 employ-
ees to 1,200 by the end of the five-
year expansion period and “most of
them will live within ten minutes
of the plant.”

Radiation officials are equally
enthusiastic about their prospects.
Vice President George S. Shaw sees
a tremendous increase in personnel
in the next five years—from the
present 600 to 3,000.

‘Showcase’ for Future

Although 46,000-acre Port Mala-
bar — located some thirty miles
south of bustling Cape Canaveral—
is Florida’s first planned com-
munity to have an industrial park
included, the developer sees it only
as its “showcase” for such projects.

“This is the beginning of a major
industrial and economic develop-
ment, not only at Port Malabar,
but also at our other Florida com-
munities, and it will mark the first
time that any major Florida de-

been
able to offer a house-and-job com-
bination,” says Elliott J. Mackle,
secretary and director of General

veloper—or  industry—has

Development and president  of
Mackle Co., Inc., Miami firm wiich
builds homes for General.

The “other Florida communities”
to which Mackle refers are the Port
Charlotte community—a 92,000-
acre development between LFt.
Myers and Sarasota on the west
coast, and Port St. Lucie, a 35,000-
acre community project underway
near Ft. Pierce on the Atlantic.

Another Florida giant in ecom-
munity development, Arvida Corp.
of Boca Raton, has also launched an
industrial development program by
setting aside for industrial} use
some 15,000 acres west of Ft. JLau-
derdale. Arvida’s future plang for
this development are contifgent
upon the outcome of its offer tp sell
Broward County (Ft. Lauderdale’s
county) an 8,000-acre tract for de-
velopment of an international jet
airport.

Florida's attractions for the elec-
tronics industry are many but the
very special advantage a develop-
ment such as Port Malabar offérs is
easy to pinpoint—lower land costs.
The companies already there gingle
this out as the biggest factor in
their decision to relocate here.

A development spokesman ex-
plains the willingness to make ex-
ceptionally attractive land offers to
industry:

“We are not in the industrial land
business—we are developing land,
building homes and shopping cen-
ters and dedicating school sites. In
ghort, we are building whole com-
munities. Naturally, the presence
of industry—of jobs—within our
project makes our selling Imuch
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easier and our whole package much
more attractive.”

Canaveral Is Spur

With Florida’s industrial site
prices approaching what executive
West calls “the phenomenal”, this
one inducement alone is almost sure
to lure additional plants, and
chances are strong that a good por-
tion of new tenants will be con-
nected with the electronics industry.

In the four-year period from 1955
to 1959, Florida led the nation in
percentage increase in industrial
jobs and the electronics-missile field
accounted for more than a quarter
of all new industrial jobs.

The obvious spur behind this
growth is Cape Canaveral, but there
are several other explanations for
the state’s almost unique affinity for
electronics,

What might prove a drawback in
luring some industries is inconse-
quential to electronics manufactur-
ers. For example, the state’s power
rates are comparatively high, but
this industry is not considered a big
power user.

From the standpoint of distribu-
tion, Florida’s location would pre-
sent transportation-cost problems
for some types of manufacturing.
But here again, with their rela-
tively low transportation factor,
electronics firms would not weigh
this consideration heavily, if at all.

Thus, with these possible problem
areas written off, the plusses for the
industry stand out vividly. Florida
has a vast pool of “retired” skilled
and professional workers . . . not
retired in the sense that they are 65
and have gone south to sit out their
days in the sunshine and warm air,
but people who—for one reason or
another—have left their old jobs at

electronics + JUNE 10, 1960

a relatively early age and sought
a more desirable climate.

A great portion fall in the 40- to
50-year-old group and constitute a
highly attractive labor pool. (Many
are workers who “retired” after 20
years from a company located else-
where or from a government job
but plan to work another 10 or 15
years in Florida.)

This situation, added to a gener-
ally favorable labor climate (Flor-
ida has an anti-closed shop law),
has proved a forceful drawing card.

Of course, there are also the ad-
vantages traditionally associated
with the state—pure air, abundant
water, highly-desirable climate.

In fact, whether or not a plant
is to be located in Florida is a ques-
tion that gets as much attention
from the state as from the company
involved. As Governor LeRoy Col-
lins points out: “We can afford to
be choosey about new business. We
don’t want business that will spoil
our clean air.”

While this selectivity has ruled
out many industries, the electron-
ics-missiles-aircraft firms remain
the most sought-after, since by and
large, they are high-paying, clean,
and pointed toward the future with
expansion probable.

Asia Labs Develop
Teleprinter Circuits

ELECTRONIC distributor circuits for
teleprinter equipment have recently
been developed at two Asian labora-
tories.

Kokusai Denshin Denwa, Japan’s
government-owned overseas cable
agency, is working on replacing the
entire electromechanical complex of
the teleprinter with electronic cir-
cuits, even including the typebar
selector mechanism.

At India’s Roorkee University, a
distributor circuit has been devel-
oped that uses a ring counter of
cold-cathode trigger tubes. Timing
pulses are derived from the power
line frequency, which is 50 c¢ps in
India.

The timing oscillator runs free,
does not have to be doubled to ob-
tain the 1.5-unit sToP pulse. The
STOP signal is produced by revers-
ing the phase of the sinusoidal sig-
nal that drives the pulse generator
during the stop time.

Russians to Conduct
Controls Conference

VIENNA, AUSTRIA (McGraw-Hill
World News)—Moscow will be host
to the First International Congress
on Automatic Control, which is
scheduled to start June 27. Twenty-
one countries have agreed to meet
in Moscow to hear 285 scientific pa-
pers about automation and auto-
matic control.

Tass, quoting statements made by
Soviet scientists at a Moscow press
conference, says that Anatoli Bla-
gonravov, member of the Academy
of Sciences of the U.S.S.R., predicts
the congress will influence the de-
velopment of automation through-
out the world.

Professor Alexandr Letov, presi-
dent, International Federation for
Automatic Control and a member cf
the Academy, explained that engi-
neers, scientists and businessmen
in many advanced countries are
actively interested in the forthcom-
ing congress. This activity, he
said, indicates the realization that
supplying each country’s population
cannot be solved without automa-
tion of production.

Vadim Trapesnikov, another
member of the Academy, who also
serves as chairman of the Soviet
Committee for Automatic Control,
said the United States will present
78 papers, the USSR a total of 8¢

Berlin Atom Center
Gets New Computer

BERLIN (McGraw-Hill World News)
—The mathematics division of
West Berlin’s Hahn-Meitner Insti-
tut fiir Kernforschung (Institute
for Nuclear Research) has been in-
augurated, and its center piece is an
electronic computer designed and
built by the Siemens-Schuckert
Werke AG, Berlin.

The apparatus, designated Sie-
mens-Digital-Rechner 2002, has 15,-
000 transistors. It was built en-
tirely from German parts for the
first time. It cost $300,000.

Capacity of the installation is
1,800 to 2,200 arithmetic calcula-
tions, according to the difficulty of
each problem. The magnetic mem-
ory can store 10,000 words. A
punch card system, with a capacity
to record 300 signs per second, will
be added to the installation soon.
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DISSIPATION
FACTOR

DIELECTRIC
CONSTANT

TEMPERATURE

Good electrical properties at HD.T’s above 500°F.
now possible in epoxy resin potting systems

Turn an appraising eye on the chart above. These data
were assembled in tests of epoxy resin systems which
had been cured with Du Pont’s pyromellitic dianhydride
(PMDA).

Note the unusual stability of electrical properties at
elevated temperatures.

Had we the space, we could also display equally ex-
citing graphs showing excellent thermal resistance.

PMDA is now available in commercial quantities, to
help you add these exceptional thermal characteristics
to your epoxy resin potting, encapsulating, and lami-
nating systems.

Other advantages

There’s more. PMDA provides several advantages in
addition to high heat resistance.
You get all the usual benefits of an anhydride curing

agent, including low toxicity and good chemical stability.

If you wish, you can get long pot life—up to 2 days
at room temperature or 6 hours at 165° F. On the other
hand, if you want a quick cure—say, 15 minutes at 355°
F.—you can get it by simply changing the formulation.

Now available

You can turn these test results into product improve-
ments now, because PMDA is being delivered in quan-
tity from Du Pont’s new multimillion-pound plant.
Recent price reduction to only $1 per pound also makes
this a practical means of improving your epoxy resin
systems.

For more details or for samples of PMDA, write to
Du Pont, Explosives Department, 6539 Nemours Bldg.,
Wilmington 98, Delaware.

*(H.D.T~Heat Distortion Temparature)

- PMDA. (PYROMELLITIC DIANHYDRIDE)

REG. U, 5. PAT.OFF.

BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY
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.. THE LEADER...

: in uniformity and dependability

MKKERS@SILICON POWER RECTIFIERS

Strict Quality Control Assures Excellent Performance . .. Consistently!

SILICON POWER RECTIFIERS

Every one of these rectifiers carries the same stamp CATALOG NUMBERS
of excellence. Every one shows the same outstanding Peak Inverse
and unvarying characteristics: extremely low reverse Voltage "2 Amperes | & Amperes | 12 Amperes | 18 Amperes] 35 Amoercs
current and forward drop; stability at high temper- S0V = = = AV (NS
atures; greater economy, with current ratings as much 100v
as 50% above rectifiers of similar size and price. o0

is this achieved? By stressing quality at s

How is this achieved? By stressing quality at every S
stage of manufacture, from raw materials through 300V
finished product, and verifying that quality with con- 350V
stant checking . . . testing . . . measuring, By applying 400V

all the skill and know-how accumulated through years 500V
L of experience in the design, development and manu- 600V
facture of semi-conductors.

The Vickers sales representative in your area (you'll
n find his telephone number below) can give you com-
plete details on new Vickers Silicon Power Rectifiers.

Or write direct to us for Series 3300 Bulletins.

\

N : = 76
LIl = S #ki‘»s~%_J_-

Types AA, BA & CA Types DA & EA
VICKERS INCORPORATED

DIVISION OF SPERRY RAND CORPORATION

ELECTRIC PRODUCTS DIVISION

1801 LOCUST STREET / SAINT LOUIS 3, MISSOURI

BPA 3300-0

Sales Engineering Offices: BOSTON (Rep.}—CEdor 5-6815 ¢ CHICAGO—JUniper 8-2125 o CLEVELAND—EDison 3-1355
DETROIT—TOwnsend 8-5100 ¢ SAN FRANCISCO (Rep.)—Flreside 1-3433 o ST. LOUIS—CEntrol 1-5830 e ST. LOUIS (Rep.)—JAckson 1.4877
SYRACUSE (Rep.)—GRonite 4-4889 ¢ LOS ANGELES—DAvenport 6-8550 ¢ NEW YORK CITY —LEnnox 9-1515 e WASHINGTON, D.C.— EXecutive 3-2650
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British Seek More Reliability Data

Attendance of 1,000 top designers at one-day symposium indicates re-

liability engineers are a quickly multiplying breed in Britain today

LONDON (McGraw-Hill World
News) —Reliability engineers are a
fast-growing breed in Britain to-
day.

Evidence of this was apparent
as more than 1,000 of Britain’s top
design engineers recently crowded
into the one-day special symposium
on Electronic Equipment Reliabil-
ity, organized by the Institute of
Electrical Engineers.

Although the program was split
into three free-for-all open discus-
sion sessions covering the problems
of the user, system designer and
component maker, the recurrent
theme throughout all sessions was
for more statistical information on
component reliability ratings.

Failure Rates

In the first session on user prob-
lems, rapporteur R. Brewer of the
General Electric Company’s Re-
search Laboratories presented the
highlights of 10 papers in this sec-
tion.

Here comparative reliability fig-
ures for entertainment, data proc-
essing systems, missiles, aviation,
submarine cables and telephone sys-
tems gave designers a feel of what
they should be aiming for. Figures
quoted covered tube failure rates of
0.3 percent per month derived from
tests on 300 tv receivers and rates
down to 0.6 percent per 1,000 hours
on a 5,000-tube computer.

Aviation equipment failure rates,
while aiming for 3,000 hours be-
tween failures, currently stand
around 3 percent per 1,000 hours,
while the 50,000 contacts involved
in a transatlantic trunk call demand
reliability standards for telephone
and submarine cable systems of at
least one order higher.

But how to improve these design
figures was the unanswered ques-
tion of the meeting. Proposals for
increasing current reliability, sum-
marized in the second session by
L. Knight of International Com-
puters and Tabulators Limited,
suggested laying out computers on
telephone exchange engineering

34

principles with low equipment per
unit area ratios.

Increasing computer size would
automatically improve reliability,
probably raising it from 90 to 95
percent—an amount worth $15,000
a year and well able to finance the
extra computer floor-space required,
he said.

Other solutions offered during
the session included:

Automatic changeover systems
for telephone exchanges of the in-
coming call registers on any fail-
ure; for aviation, increased equip-
ment redundancy, and for guided
weapons, the provision of com-
ponent survival curves.

Ideally these curves show tem-
perature and vibration failure dis-
tributions at any specified param-
eter value, also the parameter
distributions for various specified
stress and time values and the time-
to-failure distributions at any
specific parameter level.

First steps to provide such curves
have been taken by the British
Electrical Research Association,

which has been collating statisfical
reliability figures on resistors.

Seek More Statistics

But most engineers called for yet
more statistics to allow them to
predict more precisely the expegted
failure rates.

The final session on components
gave them some of this information
as G. W. A. Dummer of the Gov-
ernment Radar Research Establish-
ment, Malvern, summarized some of
the currently available component
reliabilities.

Semiconductor junction diodes
running between 500 and 1,000
hours were averaging failure rates
of 0.35 percent, while junction tran-
sistors averaged 0.063 percent, he
said. This compares with some sub-
miniature ruggedized tube failure
rates quoted at 0.6 percent per
1,000 hours. Micromechanicai re-
lays weighing only 2.5 gm with a
single change-over contact are
clocking up 108 failure free opera-
tions.

Endorsed by most engineers was

Military to Get “Instant’” Radar Assembly

Model of mew mobile, high-power,

— s

e s = 3

folding radar developed by GE and

b =l

McKieran-Terry. Radar, 20 ft by 48 ft, i8 erected by five men in 15 minutes
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the suggested iong-term aim of in-
cluding practical training courses
in the electronics engineers’ sylla-
bus on how and when to use the
right components.

As one delegate pointed out, this
trails by two years a Russian pro-
posal from the Central Board of the
A. S. Popov Radio Factory made in
1958 to set up such courses and also
a National Russian Reliability La-
boratory to collate component in-
formation.

Camera Satellite
To Watch Satellites

WATCHDOG satellites, carrying tv
cameras and electrostatic tape-re-
cording equipment, are proposed by
RCA to follow orbiting satellites
and record performance.

According to the proposal made
to American Rocket Society, a satel-
lite would be accompanied into
orbit by a camera-carrying vehicle
launched separately or even by the
same rocket. The camera vehicle
would travel about 100 ft away,
could maneuver about the main sat-
ellite and view its operation from
various angles.

Pulsed-light sources on the main
satellite would keep the watchdog
on course, help aim and focus the
camera, provide illumination for
picture-taking where necessary. Up
to 300 pictures could be stored on
tape, transmitted to ground on com-
mand at the completion of each
orbit.

Computer to Run
Rubber Plant

COMPUTER CONTROL will shortly take
over synthetic-rubber production at
Goodyear’s huge Houston, Tex.,
plant.

A digital computer will be the
central coordinator for the control
system being engineered for its
parent by Goodyear Aircraft. The
system will also include sensors and
analog measuring and control de-
vices.

The computer system will also be
used to calculate refrigerant load
availability, which has a direct
bearing on plant capacity. The sys-
tem will thus establish maximum
production rates within refrigerant
limits.

electronics * JUNE 10, 1960

AT A FRACTION OF A PENNY PER UNIT
. THE FASTEST,
SYSTEM FOR

IN HERMETICALLY

MOST SENSITIVE
LEAK DETECTION
SEALED COMPONENTS

RADIFLO

NON DESTRUCTIVE... FULLY PROGRAMMED...AUTOMATIC

Assured quality in seals, higher production inspection rate, greater economy...now all
three are possible in the manufacture of hermetically sealed components with automatic
RADIFLO leak detection equipment.

Installations at leading manufacturers have proven that no other test method can match
RADIFLO speed on performance. .. providing a sensitivity as high as 10-12 c¢/sec.

Economies are realized directly by the mass production speed with which components
can be tested, and because RADIFLO tests non-destructively. Rejected components need
not be scrapped, but can be graded and used for less critical applications.

Automatic RADIFLO is a completely safe leak detection system employing an inert
radioactive gas (AEC approved) under pressure. RADIFLO is a simple, sure “go-no-go” test
that can be programmed to keep pace with the most modern automated production
facilities. RADIFLO assures top quality seals, and eliminates the human error in testing.
These leading manufacturers are among the many RADIFLO users:

ALLEN-BRADLEY COMPANY

ARMY BALLISTIC MISSILE AGENCY
BULOVA WATCH COMPANY
EITEL-McCULLOCH, INC.

ELGIN NATIONAL WATCH COMPANY
FAIRCHILD SEMICONDUCTOR CORP.

GENERAL ELECTRIC COMPANY
Syracuse, N.Y. Waynesboro, Va,

HUGHES AIRCRAFT COMPANY
Tucson, Ariz. and Middletown, Pa.

NIPPON ELECTRIC COMPANY
POTTER & BRUMFIELD, INC.
SYLVANIA ELECTRIC PRODUCTS, INC,

U. S. ARMY CHEMICAL CORPS
Research and Development Command

WESTERN ELECTRIC COMPANY

Write for complete details of automatic RADIFLO testing equipment. Manufacturers with
limited production volume will be interested in RADIFLO TESTING SERVICE— now available
at low cost.

Q AMERICAN ELECTRONICS, INC.

(E)

NUCLEAR DIVISION
9459 WEST JEFFERSON BLVD., CULVER CITY, CALIFORNIA « UPTON 0-4707

CIRCLE 35 ON READER SERVICE CARD



- haw Oy — e Gove
by the amaert o
" ruwe

_i

|

==
osny b.u“oagpw -

FUSETRON |

we FUSES

Why “Experiment”...

with electrical protective devices

when BUSS fuses have proven

With the many types of electrical
protective devices on the market, per-
haps you have asked yourself, “Which
line is best for me?”.

It doesn’t pay to “experiment’’,

Protective devices that fail to pro-
tect or that open needlessly may reflect
on the quality and reliability of your
product — which in turn can affect
your sales curve.

BUSS and FUSETRON fuses, on
the other hand, do provide dependable
electrical protection under all service
conditions . . . and have for the last 45

years in the home, in industry and on
the farm.

Electronic testing assures
dependability.

Every BUSS and FUSETRON fuse
is tested in a sensitive electronic device
that automatically rejects any fuse not
correctly calibrated, properly con-
structed and right in all physical
dimensions.

Complete Line. There is a com-
plete line of BUSS fuses in sizes from
1/500 ampere up . . . plus a companion
line of fuse clips, blocks and holders.

their dependability?

If your protection problem is
unusual . . . let the BUSS fuse engi-
neers work with you and save you
engineering time. If possible, they will
suggest a fuse already available in local
wholesalers’ stock so that your prod-
uclts can be easily serviced wherever
sold.

For more information on the complete
line of BUSS and FUSETRON Small
Dimension Fuses and Fuseholders, write
for Bulletin SFB.

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

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

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

Already in use in America’s defense
missiles, this relay, because of its

small size and convenient shape, is Armature

/ ideall ited h (the only
ideally svited to numerous other moving
applications. part)
The Wheelock Series 120, hermet-

ically sealed, Tubular Relay for
HIGHEST RELIABILITY

N. C.
Contact

Only one moving part Poleface

(N.O)
Life — More than 200,000,000 Contact

mechanical operations

High Vibration and Shock Im-
munity

Low Coil Power

Simplified Mounting — In-Line
Harness, Printed Circuit, Clip Type,
efc.

Also available in Series 123 —
One third smaller

Relay shown is
one and one half
times actual size.

If you have an application for this
relay, you will receive a relay free.

COMPANY
ADDRESS
APPLICATION

TITLE M S GNA] LS
é/fé LONG BRANCH, N. J.

Gwn
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CABLE-bility!

s - am

AMPHENO(I@.
TEFLON

CABLES

- TEFLON' ¢

largest selection, standards & specials

AMPHENOL pioneered Teflon extrusion; we re- / \uﬂ‘lb‘(lg,Qdf

searched, developed and perfected a technique
of fabrication resulting in the finest Teflon di-
electric cables available, cables capable of meet-
ing the most exacting requirements of industry
and the military.

Today, AMPHENOL Cable & Wire Division’s
Cable-bilities provide you with the largest selec- =
tion of RG-/U and special Teflon cables any-
where. Whatever your Teflon requirement, a:t
AMPHENOL 1s your best source for (1) availabil- -
ity, (2) fastest delivery and (3) reliability, based
upon pioneering and experience. ,: a,e;w'tﬂ

AMPHENOL Cable & Wire Division’s leader-

ship in Teflon cables is another example of - '
Cable-bility at work! — ) DMOQA .

aMPHENOD T T =T

CABLE & WIRE DIVISION §

S. HARLEM AVE. AT 63RD ST., CHICAGO 38 ] E DISTRIBUTOR DIVISION
Amphenol-Borg Electronics Corporation =

Amphenoi;Borg Electronics Corporation
BROADVIEW, ILLINOIS
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Electromagnetics Captures Spotlight

Control systems and solid-state electronics also featured at IRE meeting in Seattle

SEATTLE—Control systems, solid-
state electronics, and electromag-
netics were featured in 14 technical
sessions as Seattle recently hosted
the 7th Regional IRE Conference
for the second time in ten years.

A thousand representatives of the
industry convened at the Olympic
Hotel and viewed the latest elec-
tronics wares at the joint IRE-ISA
exhibit’s 190 booths housed in the
National Guard armory.

Electromagnetics got the biggest
play in technical sessions, with 15
papers presenting a cross-section of
some of the most exciting projects
currently in research. The far-
ranging character of these proj-
ects, and the “space theme” in evi-
dence throughout, were graphically
illustrated in introductory remarks
by O. G. Villard, Jr., of Stanford
University’s radio science lab.

“Three papers are concerned with
gas in the region roughly 70 miles
above the sea,” he pointed out,
“Three with gas in the region 180
miles above sea level, one with gas
in the region 6,000 miles high, one
with an object 168,000 miles above
sea level (the moon), three involve
some more gas 93 million miles
above sea level (the sun), and the
remaining three are concerned with
objects outside our solar system.”

Two papers outlined recent
strides made in the field of propa-
gation at elf and vif, some of which
have resulted from the impetus of
the necessity to communicate with
submarines lying at ever-increasing
depths. The author of one ex-
plained the usefulness of the con-
cept that radio waves are guided
between earth and ionosphere as in
a giant waveguide.

The other author posed an inter-
esting idea for artificially control-
ling the ionosphere in a possible
and practicable way. In his proposal
for a ‘“geocyclotron,” the earth
would serve as a cyclotron to accel-
erate trapped electrons in the lower
radiation belt regions. A circularly-
polarized vif wave would be sent up
for the purpose of urging ambient
trapped electrons into oscillations

electronics + JUNE 10, 1960

of ever-increasing intensity.

He estimates that within a few
days’ time an artificial shell of high-
energy radiation would exist, and
that its presence could be demon-
strated by a satellite carrying a
Geiger counter.

One paper by two SRI scientists
on the subject of radar astronomy
made a plea for its economic advan-
tages as contrasted with expensive
“one-shot” space probes. Their
studies indicate it would be possible
to construct a unique 800-ft diam-
eter dish costing only $73 million,
or 10 percent of the current Navy
600-ft project.

Other papers discussed progress
made with Convair’s 2-mile-long an-
tenna for studying the sun’s corona,
plans for measuring the roughness
of a planet’s surface, and radar
studies of the lunar surface in
preparation for the “soft landing.”

In rounding up recent develop-
ments in the semiconductor state-
of-the-art, Pacific Semiconductor’s
Harper North, in a keynote address,
stressed the ever-changing tech-
nology with a graphic quote: “To-
day’s premium device is tomorrow’s
reject.”

He predicted that up to 5 percent
of all germanium semiconductor
devices currently in use will be re-

Memory Test

Oscilloscope checks operation of Libra-

scope memory drum used in GPL’s air
traffic control system

placed by those utilizing silicon. He
pointed out that the availability of
silicon in the earth’s crust will be
a big factor in future price redue-
tions of silicon devices, and ques-
tioned the near-future economic
feasibility of solid-state circuits for
prosaic applications.

Optimistic about the future of
controlled rectifiers, he opined *if
controlled rectifiers are as cheap as
I'm sure they will be, there will be
many new uses even in such lowly
applications as dimmers for house
lighting.”

In the field of high-frequency
high-power silicon transistors, he
reported on a PSI experimental de-
vice capable of delivering 1,500
watts with little frequency degrada-
tion under 10 me.

S. R. Hoh of ITT outlined a
practical method for directly con-
verting heat into electricity by
means of newly developed ferro-
electric converters. Cascading con-
verter stages should result in out-
puts of several hundred thousand
volts, according to Hoh.

In a welcoming address, IRE’s
president Ronald L. McFarlan re-
viewed medical electronics achieve-
ments to date. Large digital com-
puters, with memories contaiaing
up to six billion decimal digits of
information, are being considered
as diagnostic aids.

McFarlan reported that several
eastern universities, including Yale,
Columbia, Pennsylvania, and Roch-
ester, New York, are launching pro-
grams whereby graduates can ob-
tain PhD’s in medical electronics.
Curriculum will be 80 percent elec-
tronics and 20 percent medical sub-
Jects.

Products displayed by local firms
included a fully transistorized po-
tentiometric voltmeter with extreme
sensitivity in the microvolt range,
and a solid-state electrocardiograph
small enough to be strapped to the
wrist or around the waist of a
spaceman or lay patient.

IRE’s Tth Region boasts a mem-
bership of 17,000, some 22 percent
of the national total.
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WHICH JOB WOULD YOU TAKE?

If you're like most of us, you’d take the
job with the more tempting salary and
the brighter future.

Many college teachers are faced with
this kind of decision year after year. In
fact, many of them are virtually bom-
barded with tempting offers from busi-
ness and industry. And each year many
of them, dedicated but discouraged, leave
the campus for jobs that pay fair, com-
petitive salaries.

Can you blame them?

These men are not opportunists. Most
of them would do anything in their power
to continue to teach. But with families
to feed and clothe and educate, they just
can’t make a go of it. They are virtually

forced into better paying fields.

In the face of this growing teacher
shortage, college applications are ex-
pected to double within ten years.

At the rate we are going, we will soon
have a very real crisis on our hands.

We must reverse this disastrous trend.
You can help. Support the college of your
choice today. Help it to expand its facili-
ties and to pay teachers the salaries they
deserve. Our whole future as a nation
may depend on it.

It's important for you to know more about what
the impending college crisis means to you. Write
for a free booklet to: HIGHER EDUCATION,
Box 36, Times Square Station, New York 36, N.Y.

&‘\Q‘NG q% \‘ '/’
§ 2 Sponsored as a public service, E < Hioner EDUCATION'
: & n co-operation with the Council for Financial Aid to Education :

%ac “® KEEP IT BRIGHT
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.....A-B hermetically sealed
composition resistors defy the
severest atmospheric conditions

Allen-Bradley hermetically sealed composition resistors
provide stability, reliability, and uniformity under ex-
tremes of humidity, such as illustrated above.This resistor
consists of a specially processed, hot molded, carbon
composition unit with an integral insulating jacket sur-
rounding the carbon element. The entire unit is then
hermetically sealed by means of a metallic seal and a
ceramic jacket. This assures complete immunity to all
effects of moisture and humidity. And under extremes of
vibration and shock, A-B resistors remain undamaged,
stable, and extremely low in noise factor.

A-B ceramic encased resistors are available in 29, and
5% tolerances in standard EIA values to 22 megohms,
and in higher values on special order. Since catastrophic
failure does not occur in A-B hot molded resistors, these
units combine narrow tolerances with absolute reliability.
Designed for continuous operation at full rated wattage
at 70°C, Type ES resistors have a zero derating of 165°C;
Type CS and Type TS at 150°C and 110°C respec-
tively. For full details, write for Technical Bulletin 5003.

P

N

m humid jungle ¥tordry arctic...

Standard Color Cogding
\

Solid Molded
Resistance Element

Cutaway view shows construction of A-B
hermeticaily sealed Type ES resistor.

Type CS (RC12)
Vi Watt

Type ES (RC22)
Y, Watt

Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis. * In Canada: Allen-Bradley Canada Ltd., Galt, Ont.

ALLEN-BRADLEY

QUALITY
ELECTRONIC

COMPONENTS
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This versatile instrument is a
highly sensitive interference lo-
cator—with the widest frequency
range of any standard available
unit! Model 500 tunes across the
entire standard and FM broad-
cast, shortwave, and UHF-TV
spectrums from 550 ke, to 220
me. in 6 bands.

It's a compact, portable, rug-
ged, versatile instrument—engi-
neered and designed for most
efficient operation in practical
field use. It features a transistor-
ized power supply, meter indi.
cations proportional to carrier
strength as well as sensitivity of
5 microvolts minimum for 5%
meter deflection over entire tun.
ing range.

For full details, send for bro-
chure IL-106.

SPRAGUE ELECTRIC COMPANY

35 Morshall Street, North Adams, Mass,
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Outline Space Communications Plans

Top military and civilian brass speak at
armed forces group meeting in Washington

WASHINGTON—A  short teletype-
writer message sent to Hawaii and
back by way of the moon kicked off
the Armed Forces Communications
and Electronics Association’s 14th
convention here late last month.

The high-frequency Communica-
tion Moon Relay system uses the
moon as a passive reflector tor long
distance communication. The sys-
tem is under study to determine the
value of passive satellites in future
communication.

Government buyers and industry
sellers of electronics and communi-
cation equipment were on hand.
About 160 exhibits covered all avail-
able in-door and out-door space at
the Sheraton Park Hotel, including
exhibits by Army, Navy and Air
Force honoring Signal Corps’ 100
years in communication.

Keynote speaker, Adm. Arleigh
Burke, chief of naval operations,
warned against pricing our mili-
tary readiness out of the market
and called for simpler, cheaper
equipment with ease of maintenance
and more reliability. Criticizing
what he called unwarranted cam-
paigns against the limited military
frequencies of the radio ‘spectrum,
he said that if the Armed Forces
have to shift to new frequencies
and thus change equipment, it
would result in a great waste of
money and reduced readiness.
Space Communications

Difficulties in transmitting large
amounts of information over enor-
mous distances with today’s space
communication technology were dis-
cussed by Maj. Victor W. Ham-
mond, USAF, office of space flight
programs, NASA.

For example, Pioneer V, at that
time slightly over 11 million miles
from earth, was indicating that the
power supply system had deterio-
rated; since May 18, it has been
impossible to turn on the 150-watt
transmitter by ground command.
The 5-watt transmitter is still op-
erating, he said, with a reduction
in the length of transmission.

To increase the amount of infor-
mation that can be transmitted,

NASA is studying vehicle transmit-
ters, which are useful when large
payload weights are available.
Hammond said that power trans-
mitters in the range of one to 10
Kw will be used in this decade. A
way must be found to place an an-
tenna on a vehicle to concentrate all
the radiated power towards the
earth.

Next year, JPL will try placing a
small parabolic antenna on an at-
titude stabilized space probe vehicle
and will increase its communication
range by a factor greater than
seven, he said. Adequate power is
expected to be available on advenced
vehicles, such as Saturn. As for
ground stations, NASA is installing
a three-station network for deep
space communications, equipped
with 85-ft antennas.

One is in operation in Goldstone,
Calif., with two 85-ft antennas. A
receiving station will be operational
in Australia in the fall, operating
for the next few years about 960
Me and will be able to handle
NASA’s deep space exploratian pro-
gram.

Communications Network

A world-wide instantaneouk com-
munications network is required for
the safe controlled reentry of man
from space, Leonard Jaffee, chief,
communications satellites, NASA,

3-D Target Finder

AN/SPS-80, long-range, 8-
(detects range, azimuth and height),
produced by GE, is on USS Macon

radar
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said, and such a system is extremely
difficult with present techniques.

J. R. Pierce, of Bell Labs, said
satellite repeaters may provide
means for supplying present radio
and cable overseas telephone cir-
cuits and also for transoceanic cir-
cuits of tv bandwidth, requiring a
highly reliable system with long
life. Work has been going on in
measurement of sky noise, low
noise, antennas, masers, parametric
amplifiers, long-life microwave
tubes, broadband modulation tech-
niques and the investigation of
radiation damage of semiconduc-
tors.

Describing briefly BTL’s part in
project echo, W. J. Jakes said that
it is intended to demonstrate two-
way voice communication between
the two stations located at Holmdel,
N. J., and Goldstone, Calif., by re-
flections from a 100-ft-diameter
orbiting balloon. Test will be made

to study microwave propagation in- |

volved.
Industry Exhibits

In the exhibits, International
Telephone and Telegraph featured
an operative model of a new elec-
tronic star tracking system that
some say may tell space vehicles
where they are and where they are
going. A multiplier phototube
which transforms a star’s optical
image into an electrical signal, am-
plifying these signals 2,000,000
times, is used.

An aerial camera that snaps
photos, day or night from 50,000
ft, was displayed by Chicago Aerial
Industries. The KA-30, designed
for military reconnaissance, freezes
the picture on the film by moving
the film at the same relative speed
of the aircraft and delivers clear
pictures.

A pint-size tv tape recorder that
takes only 11 sq ft of floor space
and weighs under 500 lb was
demonstrated by Ampex. The armed
forces now have 40 of these ma-
chines, which are especially de-
signed for mobile and small studio
installations.

Stromberg-Carlson Co., division
of General Dynamics Corp., de-
scribed a basic battle area surveil-
lance and integrated communica-
tions system. Small, hand-held digi-
tal message generators transmit a
tactical display to a command post.

AT&T demonstrated a new group
alerting service.
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Type 2N501

' Super High-Speed

Micro-Alloy
Diffused-Base
Transistors

(2 X Actual Size)
T {

|

Typical |Maximum | Units

Rise Time (t;) 9 18 musec

Storage Time (ts) 9 12 musec

Fall Time (tr) 7 10 [masec

In circuit with current gain of 10 and voltage
turn off.

| Unexcelled for super high-speed

l

|
|

computer applications, Sprague’s
Type 2N 501 Micro-Alloy Transis-
tors combine high gain and high
frequency response with unusual
stability and high operation effi-
ciency even under severe environ-
mental conditions and life tests.

Sprague’s mechanized electro-
chemical process permits the fabri-
cation of a graded base transistor
with no intrinsic base region. The
Type 2N501 can thus maintain its

|

super high-speed switching char- |

acteristics right down to its satura-
tion voltage, providing all the ad-

vantages of direct-coupled circuitry :

with no impairment of switching
speeds.

Write for complete engineering
datato Technical Literature Section,
Sprague Electric Company, 35 Mar-
shall Street, North Adams, Mass,
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...smallest of Sprague’s
film capacitors
for entertainment
and commercial
electronics

YELLOW-JACKET® Wrapper-
Protected Filmite “E” Capaci-
tors are designed for compact
radio receivers, test and com-
munications equipment, and
similar applications. They are
especially suited for transis-
torized and low voltage elec-
tron tube circuits.

Yellow-Jacket capacitor sec-
tions are of extended foil design
...wound from ultra-thin, es-
pecially selected polyester film
and thin gage foil. They are
protected against moisture by
an outer wrap of polyester film.
End seals are of a plastic resin
which bonds securely with the
film wrap in order to assure
long service life. This con-
struction provides a distinct
space advantage over molded
or premolded case, or wax-
coated cardboard-case tubulars
of comparable ratings.

Yellow-Jacket Type 148P
(cylindrical) and 149P (semi-
oval) capacitors operate over
the temperature range of —55C
to 485 C at rated workin
voltages of 100, 200, 400, an
600 volts d-c.

For complete technical data,
write for Bulletin 2063A to
Technical Literature Section,
Sprague Electric Company, 35
Marshall Street, North Adams,
Massachusetts.

SPRAGUE

THE MARK OF RELIABILITY
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Ty AT NO EXTRA COST WITH BENDIx r
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Up-to-the-minute news about transistors and rectifiers

MIL-TYPE SEMICONDUCTORS
CREI\TE NEW DESIGN FREEDOM

DESIGN ENGINEERS find Bendix lmh’ory-lype power fronsistors ond rectifiers o virtuol
"parade” of ruggedness ond reliobility. They also find Bendix engineers mast helpful with
circuitry ond opplicotion problems.

MAXIMUM RATINGS AND TYPICAL OPERATION OF MILITARY POWER TRANSISTORS

MAXIMUM RATINGS TYPICAL
TYPE MIL-T- - OPERATION
NUMBER 19600 Vece | Veb Ie Pc T(! T storage hfg at ¢

Vde | Vdc | Adc w o °c Adc

2N297A /36A (SigC) ~50 [ —60| 5 | 35 | 95 | —65to+95 | 70 0.5
2N331 JAA ~12|—30| 02 [0075| 8 | —65t0+85 | 50 | 0.001
2N1011 /67 (Sig C) —70 | —80| 5 | 35 | 95 | —65to+95 | 55 3.0
2N1120 /68 (Sig C) —70 | 80| 10 | 45 | 95 | —65t0495 | 35 | 100

Ideal for such applications as:
HIGH CURRENT SWITCHING ¢ AUDIO AMPLIFICATION
SMALL MOTOR AND SERVO DRIVERS

MAXIMUM RATINGS OF MILITARY POWER RECTIFIERS

TYPE o | PRV Lib Lib
NUMBER | MIL-E-1 at 150°C vdc at 25°C Epp at 150°C
1N1614 /1240 5 Adc 200 50 Adc 140 750 pAdc
1N1615 /1241 SAdc | 400 50 MAdc 280 750 HAdc
1N1616 /1242 5Adc | 600 50 MAdc 420 750 MAdc

ldeal for such applications as:
MAGNETIC AMPLIFIERS o DC BLOCKING CIRCUITS
POWER RECTIFICATION
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Broad Bendix line
meets both electrical
and environmental
military specs.

Here, in Bendix* Power Tran-
sistors 2N297A, 2N331, 2N1011,
and 2N1120, and Bendix* Power
Rectifiers 1N1614 1N1615, and
1N1616, is a versatile line com-
pletely desxgned to meet military
specifications. This combination
—most extensive series of its ty
—permits unusual design latltuge
on military equipment applica-
tions. All units feature outstand-
ing ruggedness and reliability to
meet both electrical and environ-
mental conditions,

The four transistors are espe-
cially suited to high-current switch-
ing, audio amplification, small
motor and servo driver applica-
tions. The three rectifiers, with
their low forward drop and low
reverse leakage current, are ideal
for magnetic amplifier and' DC
blocking circuits, in addition to
power rectification.

Write today for NEwW BENDIX
SEMICONDUCTOR CATALOG on our
complete line of power transistors
and power rectifiers. Bendix offers
engineers many challenging

portunities in semiconductors.
Vgnte Personnel Manager for full
details. *265. 0.3, PAT, OFF.

SEMICONDUCTOR PRODUCTS
Red Bank Division

LONG BRANCH, N. J.

T m/j:/

CORPORATION

West Coast Sales Office:
117 E Providencia Avenve, Burbank, Califamla

Midwest Sales Office:
2N565 York Rood, Eimhurst, linols

New Englond Sales Office:
4 Lloyd Rood, Tewksbury, Mossachusetts

Export Sales Office: Bendix Intemotionol Division ,
205 E. 42nd Street, New York 17, New York

Canadian Affiliote: C ing Devices of Conado, Lid.,
P. O. Box 508, Ottawo 4 Ontario, Conado
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Experience—the added alloy in A-L Electrical Steels

014 and .006 Strip

Higher permeability values now guaranteed

for Allegheny Ludlum’s Moly Permalloy

Means new, consistent and predictable
magnetic core performance

Molybdenum Permalloy nickel-iron strip is now available
from Allegheny Ludlum, with higher guaranteed perme-
ability values than former typical values. For the buyer,
this new high quality means greater uniformity . . . more
consistent and predictable magnetic core performance.

This higher permeability is the result of Allegheny
Ludlum’s intensive research on nickel-bearing electrical
alloys. A similar improvement has been made in AL-4750
strip steel. A-L continues its research on silicon steels,

WEW 7490

ALLEGHENY LUDLUM

STEELMAKERS TO THE ELECTRICAL INDUSTRY

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

electronics « JUNE 10, 1960

including Silectron, well-known grain-oriented silicon
steel, and other magnetic alloys.

Complete facilities for the fabrication and heat treat-
ment of laminations are available from Allegheny Ludlum.
In addition, you can be assured of close gage tolerance,
uniformity of gage throughout the coil, and minimum
spread of gage across the coil-width.

If you have a problem relating to electrical steels,
laminations or magnetic materials, call A-L. Prompt tech-
nical assistance will be yours. And write for more in-
formation on Moly Permalloy. Allegheny Ludlum Steel
Corporation, Oliver Building, Pittsburgh 22, Pa.

Address Dept. E-6.
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When you need any

electronic part in a hurry...

watch the action
you get from your

local RAYTHEON distributor!

and at factory prices
RAYTHEON COMPANY

DISTRIBUTOR PRODUCTS DIVISION +* WESTWOOD, MASS.

RECEIVING AND INDUSTRIAL TUBES . SEMICONDUCTOR PRODUCTS
MECHANICAL COMPONENTS « RAYTHEON/MACHLETT POWER TUBES
VOLTAGE REGULATORS « MICROWAVE TUBES « CAPTIVE HARDWARE
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Raytheon Distributors Serving
Key Markets Include

Alabama

Birmingham
Forbes Distributing Company
AL 1-4104
MG Electrical Equipment Company
FAirfax 2-0449

Mobile
Forbes Electronic Distributors, Inc.
HE 2-7661

Arizona
Phoenix
Radio Sgecialtles & Appl. Corp.
AL 8-6121
Tucson
Standard Radio Parts, Inc,
MA 3-4326

California

Burbank
Valley Electronic Supply Co.
Victoria 9-3944

Glendale
R. V. Weatherford Co.
Victoria 9-2471

Hollywood
Hollywood Radio Supply, Inc.
HO 4-8321

Inﬂewood

ewark Electronic Company

ORchard 7-1127

Los Angeles
Federated Purchaser
BRadshaw 2-8771
Graybar Electric Company
ANgelus 3-7282
Kierulff Electronics, inc.
Richmond 8-2444

QOakland
Brill Electronics
TE 2-6100
Elmar Electronics
TEmplar 4-3311

Palo Alto
Zack Electronics
DA 6-5432

San Diego
Radio Parts Company
BE 9-9361

San Francisco
Fortune Electronics
UN 1.2434

Santa Monica
Santa Monica Radio Parts Corp.
EXbrook 3-8231

Colorado

Denver
Ward Terry Company
AMherst 6-3181

Connecticut

East Haven
J. V. Electronics
HObart 9-1310

District of Columbia
Electronic Industrial Sales, nc.
HUdson 3-5200 |
Kenyon Electronic Supply Company
DEcatur 2-5800

Florida

Miami
East Coast Radio & Televisien Co.
FRanklin 1-4636

West Palm Beach
Goddard Distributors, Inc.
TEmple 3-5701

llinois

Chicago
Allied Radio Corporation
HAymarket 1-6800
Newark Electric Company
STate 2-2944

Indiana

indianapolis
Graham Electronic Supply Inc.
MElrose 4-8486

Maryland

Baltimore
Wholesale Radio Parts Co., Inc.
MUlberry 5-2134

Massachusetts

Boston
Cramer Electronics, Inc.
COpley 7-4700
DeMambro Radio Supply Co., Inc.
AL 4.9000
Lafayette Radio Corp. of Mass.
HUbbard 2-7850

Cambridge
Electrical Supplg Corporation
UNiversity 4-6300

Michigan

Ann Arbor
Wedemeyer Electronic Supply Co.
NOrmandy 2-4457

Detroit .
Ferguson Electronic Supply Co.
WOodward 1-2262



Minnesota
Minneapolis
Electronic Expeditors, Inc.
FEderal 8-7597
Mississippi
L2 nton Radio, |
ington Ra nc.
FL 3-82t769 &
Missouri
Kansas City
Burstein-Applebee Company
BAltimore 1-1155
New Jersey
Camden
General Radio Supply Co.
WA 2.7037
New Mexico
Ala:?mggorsdo . "
adio Specialties Company, Inc.
HEmIocE 7-0307 pany
Albuquerque
Radio Specialties Company, inc.
AM 8-3901
New York
Buffalo
Genesee Radio & Parts Co., Inc.
DElaware 9661
Mineola, Long Island
Arrow Electronics, Inc.
Ploneer 6-8686
New York City
H. L. Dalis, Inc.
EMpire 1-1100
Milo Electronics Corporation
BEekman 3-2980
Sun Radio & Electronics Co., Inc.
ORegon 5-8600
Terminal Electronics, Inc.
CHelsea 3-5200
Ohio
Cincinnati
United Radio Inc.
CHerry 1-6530
Cleveland
Main Line Cleveland, Inc.
EXpress 1-1800
Pioneer Electronic Supply Co.
SUperior 1-9411
CoIBum:(Jus o oD
uckeye Electronic Distributors,
CA 8-3265 D
Da
repco, Inc.
BAldwin 4-3871
Oklahoma
Tulsa
S & S_Radio Supply
LU 2-7173
Oregon
Portland
Lou Johnson Company, Inc.
CApital 2.9551 00"
Pennsylvania
Pittsburgh
Marks Parts Company
ELectric 1-1314
Philadelphia
Almo Radio Company
WAInut 2.5918
Radio Electric Service Co.
WAInut 5-5840
R he George D. Barbey Co
e George D. Bar] o |
FR 6-7451 Y ne.
Tennessee
Knoxville
Bondurant Brothers Company
39144

Texas
Dallas
Graybar Electric Company
Riverside 2-6451
Hogstonk . ;
usacker Electronic Equipment
JAckson 9-4626 auip Co.
Harrison Equipment Company
CApitol 4-9131
Utah
Salt Lake City
Standard Supply Compan
EL 5-2971 i pany
Virginia
Norfolk
Priest Electronics
MA 7-4534
Washington
Seattle
Western Electronic Supply Compan
AT 4-0200 PPl pany
West Virginia
Bluefield
Meyers Electronics, inc.
DAvenport 5-9151
Wisconsin
Milwaukee
Electronic Expeditors, Inc.
WOodruff 4.8820
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Actual heating time for one meal is8 one minute

Cooks Meals Quickly

New electronic oven uses microwave technique
for “assembly line” production of pre-frozen meals

EINDHOVEN, HOLLAND — An elec-
tronic oven which utilizes the mi-
crowave technique to cook pre-
frozen meals at a rate that could
run as high as 150 an hour has been
developed by Philips Works.

Five magnetron elements provide
a microwave capacity of 10 kw. The
magnetrons generate a high-fre-
quency electrical alternating field in
an energy zone 123-in wide.

The five zones are passed through
alternately. To prevent the magne-
trons from affecting one another,
equalization and isolation zones
have been placed between the
energy zones. Furthermore, at the
beginning and end of the electronic
range, isolation zones prevent the
microwave energy from escaping.

Heating takes place as the dipole
molecules of the food try to bring
their position in the high frequency
alternating current field in accord-
ance with the direction of the
changing electrical field volume.

Meals are brought to one end
of the oven by hand and are heated
from the deep-freeze temperature

of minus 25 C to serving tempera-
ture of plus 80 C.

Time to prepare meals in the
oven is about eight minutes at
maximum capacity. The actual
heating time, however, is one
minute. The remainder of the time
the meals are in equalization and
isolation fields. Work is now being
carried out to reduce the time re-
quired in each stage.

Since the oven handles pre-frozen
foods, a large inventory as well as
an extensive variety are possible.
This makes it suitable for cafe-
terias, restaurants, hospitals and
certain institutions, the company
says.

The process is said to result in
little loss of vitamins in the food.

Width of the production line is
28 inches. Possible hot air and
condensation is taken off the in-
terior of the oven by means of a
ventilator. There are windows in
the oven’s exterior so food may be
seen going through the oven.

Water consumption is about 2.6
gallons per minute.

az



JONES & LAMSON
OPT|CAI— COMPARATORS the man who needs

Turret Lathes

a new machine tool is

> already paying for it

Unretouched photo (above) shows this cylindrical
rack being inspected at 62.26X. Photo, courtesy of
Baird-Atomic Inc., Cambridge, Mass.

4000% Increase in Inspection Efficiency
through use of a J & L Optical Comparator

Baird-Atomic, Inc., Cambridge, Mass.,
manufacturer of scientific and research in-
struments needed a rapid and precise method
for the quality control measurement and in-
spection of various components. After ex-
perimentation with various types of inspec-
tion equipment, a J & L FC-14 Optical
Comparator was given a trial. It met all
requirements perfectly.

The inspection of a cylindrical rack, heart
of the Baird-Atomic Periscopic Sextant, used
in advanced aircraft, gives an illustration of
the J & L Comparator’s efficiency.

The rigid quality control tolerances for
this part include: tooth-to-tooth tolerance,
.0002"'; tooth-to-tooth error, .0003"; com-

¢  Automatic Lathes ¢ Tape Controlled Machines
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posite error, .0003"’; pitch dia. within .0005'’;
concentricity within .0005" TIR.

Adequate inspection and measurement by
conventional methods proved laborious and
time-consuming: inspection rate was little
better than one rack per day. Now, using a
J & L FC-14 Optical Comparator, average
inspection rate is 42 per day, an increase of
approximately 4000 %,!

Investigate the possibilities of J & L
Comparators in your production set-up.
Available in 12 different models, both floor
and table types.

Write today for Comparator Catalog 5700.
Jones & Lamson Machine Company, 539
Clinton Street, Springfield, Vermont.

Thread & Form Grinders ®  Optical Comparators e Thread Tools
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Dies for the laminations you need in a hurry are held
ready in this bomb-proof, fire-proof vault. No delays
or extra costs of tooling up, on most orders. These are
the finest high-precision dies, built and maintained by
our own skilled craftsmen, available in a wide range
of sizes and shapes . . . and one of the reasons for the
consistently high level of Magnetic Metals quality.

Another reason is our stock of magnetic alloys—the
largest stock in the world, making available to you
the widest choice of electrical characteristics. More-
over, special, highly flexible annealing techniques

the magnetic core

laminations you need,

when you need them

provide final assurance of the exact performance you
require in magnetic core laminations.

Most of the nation’s best-known transformer manu-
facturers gain the extra advantages of Magnetic Metals
laminations. You should, too. Tell us about your
application, and we’ll go to work on it right away.

AGNETIC
() ETALS

transformer laminations ¢« motor laminations » tape-wound cores
powdered molybdenum permalloy cores » electromagnetic shields

MAGNETIC METALS COMPANY ¢ Hayes Avenue at 21st Street, Camden 1, N.J.

electronics < JUNE 10, 1960
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Phantom view shows simplicity of Sola design. Note
absence of components requiring maintenance such as
motors, gears, contactors, tubes and relays.

Schematic diagram indicates the complete reliance on
static elements. This is the circuit of a representative
Type CVS regulator which delivers output having less
than 3% total rms harmonic content.
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What's missing
in this Sola
voltage regulator?

5&5 When they designed the Sola Constant Voltage
=1 Transformer, what did they leave out? Trouble,
Bt [ for one thing. Original equipment manufacturers
and plant engineers know that when you build
in simplicity, you build out maintenance headaches.

The two illustrations at the left show clearly the Sola’s
few parts and straightforward design. This compact
simplicity is possible because Sola regulators employ
static-magnetic methods of voltage control.

The basic Sola design eliminates moving parts, renew-
able parts, manual adjustments, routine maintenance,
and spare parts stock. Because there is nothing to wear
out, no tubes to burn out — you know that when you
specify Sola voltage stabilization, you automatically
specify trouble-free reliability.

Despite this simplification, the Sola gives you these
performance benefits: 1%, regulation over input volt-
age variations as great as *+159%, response time of 1.5
cycles or less, protection against short circuits for itself
and its load, a high degree of isolation between input
and output circuits, and negligible external field. Type
CVS (illustrated with typical circuit diagram) delivers
a commercial sine wave with less than 39 total rms
harmonic content.

Sola static-magnetic units are available for regu-
lation of common line voltages, as well as filament,
plate-filament, computer-circuit and variable voltage
outputs. They can also be supplied in step-up and step-
down ratios to replace conventional non-regulating
transformers.

Whether you are developing new electric or electronic
equipment, or have a specific voltage regulation prob-
lem, your nearest Sola sales engineer will be happy to
discuss your requirements with you.

Write for Bulletin 7F-CV

' SOLA o

SOLA ELECTRIC CO. C Corporation
4633 West 16th Street Chicago S0, Illinois
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MEETINGS AHEAD

June 10-26: British Exhibition,
Electrical And Electronic Equip-
ment, Coliseum, N. Y. C.

June 12-15: American Nuclear So-
ciety, Annual, Palmer House,
Chicago.

June 13-14: Radio Frequency In-
terference Symposium, IRE,
Shoreham Hotel, Wash., D. C.

June 14-16: Railroad Communica-
tions, Assoc. of Amer. Railroads,
Communications Section, Shera-
ton-Cadillac Hotel, Detroit.

June 20-21: Broadcast and Tv Re-
ceivers, Chicago Spring Conf,,
IRE, Graemere Hotel, Chicago.

June 20-24: American Institute of
Electrical Engineers, Summer
General, Chalfonte-Haddon Hall,
At