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Fast-rise current pulses needed to check out thin-film
digital computer memories are discharged into stripline.
Heavy metal arc at bottom is a Helmholtz coil. See p 79
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RAYTHEON KLYSTRON CLOCKS 62,000 HOURS OF SERVICE

—-tube retired after seven years of continuous operation

We don't send out 62,000-hour warranties;
however, you can expect unusual perform-
ance from Raytheon klystrons. Take the
tube cited above -~ the QK-531 -- a 6,575~
6,875 mc reflex klystron which we con-
servatively warrant for 7,500 hours. As
the local oscillator in the Houstonia,
Missouri, link of the Panhandle Eastern
Pipeline Company's 400-mile microwave
system, the tube performed a major func-
tion in relaying up to ten channels of
information between the Odessa and Boon-
ville stations.

How is this kind of performance built
into a tube? Advanced manufacturing tech-
niques and rigorous quality control is
the answer.

If you need low-power coverage of govern=-
ment, studio link and common carrier
frequency bands, look into the char-
acteristics of Raytheon's complete line
of klystrons.

The QK-531 is particularly suited for lo-
cal oscillator service in microwave re-
ceivers. It is useful, also, as a local
oscillator in microwave spectrum an-
alyzers, as a pulse generator for testing
circuit response and as a frequency modu=-
lated source in microwave relay links.

Homer Marrs of Motorola presents gold-plated kly-
stron trophy to F. J. McElhatton, Panhandle East-
ern Pipeline Co. J. A. Fowler, Supervisor of
Communications for Panhandle, is at the left.
Prized klystron, the Raytheon QK-531, performed
for 62,000 hours,

Close control of product quality and costs at every
state of production is responsible, in part, for
Raytheon's success in meeting industry and gov-
ernment specifications. Every step of assembly is
spot checked by inspectors, each with 10 years or
more experience in microwave tube production.

You can obtain detailed application information

Excellence in Electronics

and special development services by contacting:

Microwave and Power Tube Division, Raytheon

Company, Waltham 54, Massachusetts.
E. Waterloo, Ontario.

In Canada:
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Specifications | Model 125 Amplifier

Passband............c...... 4 - 64 Me
Pulse power output. ..., 0.5 kw (nominal)
Power gain . . ... 0000 . 20 db (nominal)
Input impedance ..,,...\, ve... 50 0hms
Output impedance .., v\, 1. 50 0hms
Maximumduty factor .., ... 02
Maximum pulse width ,,....,. 2000 psec
Prime power . ......... 115v, 14, 60 cps
Dimensions :

Amplifier rack panel. ..10.5%h, 19°w, 28"d
Power supply rack panel ............, o
000000 0003800080 12.257 h, 19" w, 20" d

e ———

———

Specifications | Model 116 Amplifier
Pass band...veevaiianianiiid-32Me
Puise power output .., .. 100 kw (nominal)

Power gain....... veeer 240b {nominal)
Input impedance ., ,... vereees . S00hmMs
Outputimpedance ., ..o vvv.4..500hms
Maximum duly factor, ,............. 02
Maximum pulse width .., . ... 2000 psec
Prime power ,,....v.us. 230 v, 39,60 cps
Dimensions :

2cabinets,each,..,.., 64" h, 49" w, 32" d

Frequency-independent high power transmitting systems are now possible for the first time with this new line of
amplifiers. Available in output power levels from 10 watts to 100 kilowatts, G/A's amplifiers offer power gains up
to 24 db over 16:1 frequency bands in the hf range. These performance characteristics are ideal for system appli;
cations in ECM, propagation research and ionospheric radar where fast frequency change over extreme band
widths without retuning is essential. They are already incorporated in a complete G/A-developed ionosphere

sounder system—a good example of the company's capability in high power radio equipment. Related system

“building blocks'' from Granger Associates include wide-band antennas, baluns, multicouplers, T/R switches...

special hardware conceived and produced by men who understand its purpose. Thorough knowledge of theory

and application backed by design experience: that's the type of system capability offered by G/A. Send for fur-

POW'ER about our engineering staff openings.
PULSE DISTRIBUTED

ther technical information, or inquire
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New LAMBDA
Regulated Power Supplies

5 and_10 AMP ”O-34 VDC

e Convection cooled—no in-

CONVECTION COOLED

3%z PANEL HEIGHT ON S AMP MODELS

ternal blowers to wear out

e Guaranteed for a full
5 years

e Ambient temperature 50°C

® Excess ambient thermal

] protection

ON . o . .
10ame @ Special, high purity foil,
MODELS

hermetically sealed long-
life electrolytic capacitors

® Hermetically sealed trans-
former designed to
MIL-T-27A

® Remote sensing and DC
vernier

New LAMBDA LA Series Condensed Data

DC OUTPUT:
(Regulated for line and load)

MODEL VOLTAGE RANGE' CURRENT RANGE? PRICE
LA50-03A 0-34 VDC 0- 5A 8395
LAS0-03AM 0-34 VDC 0- 5A $425
LA100-03A 0-34 VDC 0-10A 8510
LA100-03AM 0-34 VDC 0-10A $540

1 The output voltoge for eoch model is completely covered in four steps by
selector switches plus vernier control ond is obtoined by summotion of
voltoge steps ond continuously vorioble DC vernier os follows:

MODEL VOLTAGE STEPS

LA 50-03A, LA 50-03AM—2, 4, 8, 16 and 0-4 volt vernier
LA100-03A, LA100-03AM—2, 4, 8, 16 and 0-4 volt vernier

2 Current roling opplies over entire output voltoge ronge

Regulation: Line: Better than 0.15 per cent or 20 millivolts
(whichever is greater).
Load: Better than 0.15 per cent or 20 millivolts

; (whichever is greater).
Transient .
Response:  Line or Load: Output voltage is constant within
regulation specifications for step function line
voltage change from 100-130 VAC or 130-100
VAC or for step-function load change from 0 to
full load or full load to 0 within 50 microsec-

onds after application.

Ripple

and Noise: Less than 1 millivolt rms with either terminal
grounded.

AC INPUT:

100-130 VAC, 60 == 0.3 cycle. This frequency
band amply covers standard commercial
power lines in the United States and Canada.

OVERLOAD PROTECTION:

Electrical: Magnetic circuit breaker front panel mounted.
Special transistor circuitry provides indepen-
dent protection against transistor complement
overload. Fuses provide internal failure pro-
tection. Unit cannot be injured by short cir-
cuit or overload.

REMOTE SENSING:

Provision is made for remote sensing to
minimize effect of power output leads on
DC regulation, output impedance and tran-
sient response.

PHYSICAL DATA:

Size: LA 50-03A...3%"” Hx 19” W x 1434” D

LA100-03A...7” Hx 19" W x 143" D

Black ripple enamel (standard). Special fin-

ishes available to customers specifications at

moderate surcharge. Quotation upon request.

Panel Finish:

Send today for complete data

ALAMBDA o ks T R

11-11 131 STREET ¢ DEPT.1 ¢ COLLEGE POINT 56, N. Y. « INDEPENDENCE 1-8500
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CROSSTALK

WHAT PRICE UHF TELEVISION? Federal Communications Commig-
sion says about $2 million. This is the amount FCC has asked Congregs
to appropriate for what may be a conclusive test of this broadcast servide.
Latest plan is to set up an experimental uhf station in New York City
(the antenna to go on the Empire State Building) and try to decide fina]ly
whether or not uhf is a ‘“feasible medium.” Much is at stake. Other
spectrum users have long been looking at the block of uhf space and put-
ting on pressure in attempts to get it. Broadcast people say appropria-
tion of $2 million for the test is fairly certain. Political people, however,
remind that nothing is certain “on the Hill” until it’s signed. Associkte
Editor Emma has been speaking with broadcasters and politicians. To
learn what they have to say, see p 32.

ENGINEER RECRUITMENT. The pattern of engineer recruiting by
electronics firms is changing for many reasons. The story on p 40 by
Market Research Editor De Jongh points out the type of engineers indus-
try employers are looking for today, and the shifts in engineers’ job gtti-
tudes. The article also brings to light a number of important trends—
such as growing interest in sales and marketing organizations—and new
factors in winning military contracts.

Coming In Our June 10 Issue

CHARACTER GENERATOR. As reported recently in ELECTRONICS
(p 11, April 29), a solid-state character generator has been developed by
CBS Labs for use in data processing systems. In our next issue, J. K.
Moore and M. Kronenberg of CBS Labs in Stamford, Conn., describe
the circuits in the generator, which uses a high-speed parallel-to-serial
converter to achieve high video signal frequencies from relatively slow-
speed cores.

The present developmental model produces characters at a rate of 5,000
a second with graphic arts-quality resolution. According to the authors,
the basic techniques may be used to construct equipment capable of writ-
ing at rates as high as 250,000 characters a second, although at a sacrifice
of character quality.

PLASMA PROPULSION. Development of plasma propulsion gystems
for space vehicles requires instruments for measuring such facfors as
thrust and condition of the ejected mass. Next week, J. J. Peafson of
Republic Aviation Corp. in Farmingdale, N. Y., describes the insf§rumen-
tation being used to conduct research on the pinch propulsionfsystem
described in our July 31, 1959, issue (p 11). Particular emphasis is
placed on the high-speed streak camera—a tool widely used in plasma
research.

IMPEDANCE MATCHING. Transmitting antenna towers usualily differ
from each other enough to require special feeder matching and antenna
tuning networks. Next week’s reference sheet provides a convenient
method of calculating the circuit elements for tuning an antenna. A.
Horvath of Laboratorio De Radio-Ingenieria in Quito, Ecuador, shows
how graphical methods can be applied to obtain the proper circuit
elements.

JUNE 3, 1960 - electronics




HIGH PRECISION, HIGH STABILITY
FILM RESISTORS DESIGNED TO MEET
PERFORMANCE REQUIREMENTS OF

\MIL-R 10509C, CHARACTERISTIC B

ALL UiNii§ SHOWM ACTUAL SIZE

FILPISTOR 'B"

DEPOS

OUTSTANDING COMBINATION OF ACCURACY, RELI-
ABILITY AND STABILITY WITH LOW TEMPERATURE
COEFFICIENTS

Molded Filmistors are being used with
excellent results where stability cannot
be achieved with conventional composi-
tion resistors and for applications where
low controlled temperature coefficient,
low noise level, good stability under
load and negligible voltage coefficient
are required. They also offer lower self-
inductance and distributed capacitance
—approach precision wirewound resist-
ors in reliability and stability despite
their small size.

SUPERIOR RESISTANCE ELEMENT

The Filmistor element is achieved by
g

SPRAG
407.:_:“E

WRITE FOR ENGINEERING BULLETIN 7000
SPRAGUE ELECTRIC COMPANY

35 MARSHALL STREET . NORTH ADAMS, MASS,

SPRAGUE COMPONENTS:
CAPACITORS °* RESISTORS ¢ MAGNETIC COMPONENTS o TRANSISTORS e INTERFERENCE FILTERS e PULSE NETWORKS

HIGH TEMPERATURE MAGNET WIRE ® CERAMIC-BASE PRINTED NETWORKS * PACKAGED COMPONENT ASSEMBLIES

electronics
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RATED AT Y THROUGH 2 WATTS

' MOLDED-CASE
ED-CARBON RESISTORS

the pyrolytic decomposition of hydro-
carbon gas depositing an ultra-thin film
of pure carbon on a smooth ceramic rod.
Silver-to-silver low-contact resistance,
low-noise end terminations are used.

TOUGH MOLDED SHELL ASSURES ALL-ROUND PROTEC-
TION AGAINST MECHANICAL DAMAGE AND HUMIDITY
Rated at ¥ through 2 volts, Sprague
Type 405E, 406E, 407E, 408E and
409E resistors are housed in a molded
shell so tough that humidity- perform-
ance characteristics are far beyond the
humidity life and stability of coated-
type carbon-film resistors. They also
have improved load life and better insu-
lation resistance than the older con-
struction. * * * *x % *x %

THE MARK OF RELIABILITY

CIRCLE 5 ON READER SERVICE CARD
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FREE ANALYSIS

OF YOUR DIFFICULT
MACHINING PROBLEMS

6

Chops time from 20 hours to 30 minutes drilling and
notching Silicon Carbide waveguide inserts

PROBLEM: Drill two .062" =+ .001 holes to a depth of .187 + .002, and
produce a notch .375 =+ .001 wide x .250 = .001 deep x 1" long with no
internal radius allowed on the end of silicon carbide sticks. The pieces
are for use as dummy loads in high frequency waveguides. Previously, the
holes were cut with carbide drills and the notch produced with diamond

wheels.

SOLUTION: A Raytheon Impact Grinding Analyst recommended drilling
and notching with a Raytheon Impact Grinder using mild steel tools for
both applications.

RESULT: Time dramatically reduced by 19% hours per piece. Expendable
tool costs virtually eliminated.

HOW YOU CAN BENEFIT: Whatever your difficult
cutting, slicing, drilling or shaping problem—in
hard or brittle material, your Raytheon Impact
Grinding Analyst can help you solve it. For full
details, fill out the enclosed coupon and send it in.

No cost or obligation. Excellence in Electronics

r

TO: RAYTHEON COMPANY
PRODUCTION EQUIPMENT OPERATIONS
NORWOOD, MASSACHUSETTS
] Please send me literature on Raytheon
impact Grinders.
MAIL THls [ Please have a Raytheon Impact Grinding Analyst
tact me.
u N con
co PO My problem is: (describe metals or non-metals involved,
FOR FREE tolerances, etc.)
ANALYSIS
—without
cost or
obligation. NAME
COMPANY. —
ADDRESS
CITY. STATE
L---------------------—
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COMMENT

Standards and Pronunciation

Mr. Angell’s inquiry and your
comment (Backtalk, p 128, Apr. 1)
on pronunciation of the newly ac-
cepted prefixes for orders of mag-
nitude was read and digested with a
sigh of relief.

My usage of the terms was
handled with confidence throughout
the month of April. Challenges to
my use of the prefixes were rapidly
countered with reference to your
campaign for their usage and sub<
sequent guide to their correct pro-
nunciation. Needless to say, some
conferences went astray of the in-
tended objective over this disputed
subject.

Then at the end of April I was
alarmed to find an article in another
publication regarding adoption of
the new prefixes and pointing out
pronunciations opposing your pre-
vious treatment. For the present I
am forced to return to mickey-
mouses and kilomegs.

Take me to the Leader.

FRANK FOGELMAN
AEROMARINE
SAN DiEGo, CALIF.

Your answer to Mr. Angell’s let-
ter jolted me. The pronunciations
which you give are all in disagree-
ment with the National Bureay of
Standards, which commented on the
pronunciation in their Bulletin. In
three cases, vou differ from Web-
sters: didn’t you look them up?

Tera is from the Greek teras, a
monster. NBS prefers tee-ra, but
Websters Unabridged gives ferra
in compounds.

Giga is not derived from mathe-
matical parlance, but from the
Latin gigas, a giant. The first syl-
lable rhymes with pie. not jig. Web-
sters does not give the second even
as an alternate.

Nano is from the Greek =nanos,
a dwarf. Nay-no is given as pre-
ferred and nan-no as an approved
second choice. Spanish has nothing
to do with it.

Pico may come ultimately from
the Latin, through the French pic,
a point. In the rare words, Web-
sters gives specifically the word
picofarad, defined as a micromicro-
farad, with pronunciation given as
pie-ko and no second choice. I was

JUNE 3, 1960 - electronics
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GARNOR PLUES

Reliability for Industry - Aircraft . Space Vehicles Cannon's full line of vibration-proof plugs are engineered
to meet the most stringent demands of industry, missiles, and aircraft. If you have a problem in vibration, let us

provide the answer. From umbilical plugs to the most versatile subminiatures... —

for any ground or airborne use, Cannon vibration-proof plugs surpass what is
expected of them. Another reason why you should always consult the first name cA N N 0 “
in plugs...why you should consult Cannon for all your plug requirements. For
information on these or other Cannon products write to: PLU E s

CANNON ELECTRIC COMPANY, 3208 Humboldt St, Los Angeles 31, Calif. —

electronics < JUNE 3, 1960 CIRCLE 7 ON READER SERVICE CARD 7



Upgraded Ground Equipment Connectors

AMPHENOL’s new family of @ connectors are designed
for ground equipment use under extreme environ-
mental conditions of rain, mud, ice and snow. In such
features as submersion-proofing, temperature cycling
(—55°C to +85°C) and resistance to moisture, corro-
sion, shock and vibration AMPHENOL Q’s represent the
optimum connector for field use, including missile
ground support equipment.

Q connectors are available as straight and right angle
plugs, panel receptacles (with “O” ring seal) and cable
receptacles in 8 insert arrangements in 6 sizes. Efficient,
low-force requirenient knife blade contacts are silver
plated, shells are O.D. finished aluminum. Sandwich-
type sealed inserts are Orlon-filled diallyl phthalate.

The new Q connectors join AMPHENOL's complete line
of ground equipment connectors—89 series “GSE” and
164 series Signal Corps power and audio types. Com-

plete catalog information on Q, 89 and 164 nuiemER

nectors is available for your immediate use!

@MPHEND:) CONNECTOR DIV
1830 S. 54TH AVE., CHICAGO 50. ILLINOIS
Amphenol-Borg Electronics Corporatior

B g . Y e~ aw

acquainted with this usage at least
20 years ago and learned to pro-
nounce it as Websters does.

No doubt anyvone will pronounce
it any way he pleases, but there’s
enough confusion in this poor world
without vour pitting your influence
against Websters and the NBS.

J. BoyLsToN CAMPBELL

FRANKLIN INSTITUTE
PHILADELPHIA

It’s embarrassing to be caught
with vour expertise down, but we
are. We consulted local scientific-
language authorities and each
other; we should’ve asked NBS
and the Webster International.
Reader Campbell is quite right—
and we hope reader Fogelman is
now unconfused.

Errata

A recalculation of the numerical
values (in my article “Method for
Simplifying Filter Design,” p 96,
May 20) has revealed the following
errors in Fig. 2B and Fig. 2D:

In Network A, Fig. 2B—L, reads
5.03. should be 5.26; L, reads 2.17,
should be 2.27; L, reads 3.83, should
be 4.00.

In Network B, Fig. 2B—C, reads
0.0140, should be 0.0146; C, reads
0.00606, should be 0.00632; C, reads
0.0107, should be 0.0111.

In Network A, Fig. 2D—L, reads
2.60, should be 2.70; C. reads
0.0062, should be 0.0065; C, reads
0.0081, should be 0.0085; L, reads
5.89, should be 6.21; C. reads
0.0089, should be 0.0092; C, reads
0.0100, should be 0.0105; L. reads
3.58, should be 3.55.

In Network B, Fig. 2D—C, reads
0.0072, should be 0.0075; L. reads
2.22, should be 2.23; L. reads 2.90,
should be 3.06; C, reads 0.0166,
should be 0.0173; L, reads 3.18,
should be 3.30; C. reads 0.074,
should be 0.082; L, reads 3.97,
should be 3.75; C, reads 0.0094,
should be 0.0098.

All values for inductance are in
millihenries, and for capacitance in
microfarads.

KURT LICHTENFELD
SANTA MONICA, CALIF.

Author Lichtenfeld’s correc-
tions did not arrive in time to be
included in his article.

CIRCLE 9 ON READER SERVICE CARD—-



An achievement in
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NEW THERMOPLASTIC RECORDING DISPLAY ACHIEVES

Detection to Projection
s in Less than a Second

Large-screen display of radar signals can be recorded and pro-
} jected in less than a second. This advanced technique in in-
formation display is an example of one application of the new
} thermoplastic recording system developed by General Electric.

The grainless, thermoplastic film eliminates processing delays
and permits, with higher resolution, much greater enlargement
than is practical with high-speed photographic film. Target
delineation is also significantly improved by optical filtering used
to increase the signal-to-noise ratio.

Now undergoing final development in General Electric’s Elec-
tronics Laboratory, the “thermoplastic display” is expected to
find maximum application in the high-speed radar systems of the
future. 17603

Progress [s Our Most Important Product

GENERAL @D ELECTRIC

DEFENSE ELECTRONICS DIVISION
HEAVY MILITARY ELECTRONICS DEPARTMENT
SYRACUSE, NEW YORK




over ENTIRE METER SCALE!

1 mv—250 v, 20 cps —20 kc

22 years of experience in designing and producing
laboratory-type Electronic Voltmeters has made
possible this new Ballantine Model 300-G. This

is the most precise instrument in our entire ‘
line of sensitive wide-band Electronic

Voltmeters. A

BALLANTINE Model 300-G SENSITIVE ELECTRONIC VOLTMETER

‘® Top accuracy of 1% over entire meter scale from 1 @ Does not require stabilized input voltage. Less than
mv to 250 v and over the band of 20 cps to 20 kc. 14% change in indication with power supply change
Better than 2% to 1,000 volts and for the wider band from 105v to 125 v.
of 10 cps to 250 ke. @ Five inch, mirror-backed, easy-to-read meter. Only

@ High input impedance: 2 megohms shunted by 15 pf, two scales with mirror between. One is 1 to 10 fér
except 25 pf on lowest voltage range. volts, and the second is 0 to 20 for decibels.

® Long life: Several thousands of hours of operation Also available in 19 inch relay rack Model 300 G-S2
without servicing or recalibration. at $325.

Write for brochure giving many more details.

- Slnce 1932 =

@) BALLANTINE LABORATORIES .

~7 Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR AMPLITUDE, FREQUENCY, OR WAVEFORM., WE HAVE A LARGE
LINE, WITH ADDITIONS EACH YEAR, ALSO AC/DC AND DC/AC INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES,

10 CIRCLE 10 ON READER SERVICE CARD JUNE 3, 1960 « electronics



ELECTRONICS NEWSLETTER

Defense Contracts Seek
Research Breakthroughs

MISSILES AND SPACE continue to ac-
count for much of the government
money spent in electronics, with
new R&D areas opening in guidance
and componentry.

® Big item: $84-million contract
to General Motors’ AC Spark Plug
division for research on inertial
guidance for USAF'’s Titan ballistic
missile. Titan currently uses radio
command guidance; later squadrons
will use the nonjammable inertial
systems.

e Contract for research and de-
velopment on high-reliability com-
ponents for the Minuteman ballis-
tic missile goes to Motorola. The
subcontract (from  Autonetics,
prime for the Minuteman’s WS-
133A inertial system) is for $1,-
272,000, will investigate mesa tran-
sistors to find structures with
failure rates of 0.0007 percent per
thousand hours or better. Auto-
netics has embarked on a program
to improve component reliability by
a factor of about 100, so that the
Minuteman can be safely left alone,
for months or years if necessary,
but fired when needed.

e North  American  Aviation
copped the $9.1-million contract to
build the Sugar Grove, W. Va., ra-
diotelescope reflector. The 600-ft-
dia dish, which will be the largest
movable structure in the world, will
rise taller than a 60-story building
and cover an area of more than
seven acres.

New System Assists
Air, Space Navigation

NAVIGATION for hypersonic or space
craft may be aided by a computer-
directed map-projection system now
under development at IBM’s Owego,
N. Y, laboratories.

The system as it exists thus far
projects a highly accurate circular
map of an area 400 miles in diame-
ter (125,000 sq mi) on a T7i-in.
screen. Glass hemisphere with de-
tailed map of half the earth on its
inside surface is illuminated by a
small beam of light so that a small
circular portion appears on a trans-
lucent screen. Associated computer

electronics « JUNE 3, 1960

circuitry positions the map so that
a pinpoint of light indicates craft
position over the ground.

Japan Reopens
Export Quotas

JAPAN’s Ministry of International
Trade & Industry is expected to re-
open transistor-radio exports this
week under official controls. The ac-
tion reverses the drastic step taken
May 10 to halt all export licensing
for the small sets.

Trading firms will be granted
licenses first, with subsequent allo-
cation of quotas for manufacturers.
MITI is taking interim measures to
license firms whose export applica-
tions were filed prior to the May 10
cutoff date.

Meanwhile, Japan’s Electronic
Industries Association announces
that the boom in tv receiver sales
has passed its peak, with inven-
tories in March standing at 130,000,
more than double January’s figure.

Data Transceiver Handles
2,400 Bits a Second

BINARY DATA transceiver that allows
computers to talk to each other at
2,400 bits per second over ordinary
commercial telephone lines has been
developed by Stromberg-Carlson di-
vision of General Dynamics. The
transceivers use solid-state circuits
throughout, can accept polar or im-
pulse-type binary informaiton.

Serial trains of pulses are shaped
by the equipment and used to modu-
late a subcarrier. According to S-C
engineers, the modulation method
used minimizes errors due to im-
pulse noise, phase distortion, and
frequency translation.

Transistor Tv
Uses 19-in. Tube

BIG-SCREEN transistorized television
with a rechargeable battery is be-
ing produced by Motorola. Dubbed
Astronaut, the 19-in.-screen set con-
tains 23 transistors, 12 diodes and
a silver-cadmium cell.

A 19AEP4 picture tube with 114-

deg deflection is used; this is sim-
ilar to a 19XP4 tube with the gun
structure modified for transistor
operation. Filament power require-
ments are 12.6 v at 150 ma. The
gun is modified to permit low G,
voltage (100 v) without increasing
spot size or defocusing the picture.

Cosmic Rays Guide
Soviet Spacecraft

TECHNICAL DETAILS of the USSR’s
“spaceship,” launched May 16, are
beginning to leak out of the Soviet
Union. E. Fyodorov of the USSR
Academy of Sciences says the new
ship is testing out systems for: re-
generating oxygen supply, main-
taining temperature within pre-
scribed limits, enabling crewmen to
take food under conditions of
weightlessness, protecting crew and
gear against excess strain in take-
off, and ejecting the pressurizad
cabin capsule from the mothership
for reentry.

Astronavigation expert N. Var-
varov states that the near-circular
orbit achieved by the ship “is at-
tainable in either of two ways:
using cosmic rays or exploiting
earth gravity.” Ia the first case, he
says, cosmic-ray counters are ori-
ented parallel to the earth-tangent;
slight deviations from selected ori-
entation cause sharp changes in
count, which are used to control
stabilizing instruments and correct-
ing engines.

Cambodia Expands
Broadcasting Activity

RED CHINA is giving a 50-Kw short-
wave broadcasting station to the
Cambodian government. A personal
gift from Chou En-Lai to Cam-
bodia’s Prince Norodom Sihanouk,
the station will be built near the
capital, Phnom Penh, starting in
August.

Meantime, the government of the
small Asian nation is asking for
bids on a television station to serve
the capital. It will be the first in
the country, will cost about $370,000
(13 million riels). Bids close on
June 20; specs are available from
the Cambodian Embassy.
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Important facts to know about Laminated Plastics

LAM'NATED PLAST'CS What they are,

Taylor laminated plastics, also known
as reinforced plastics, are thermoset-
ting-type materials formed by impreg-
nating paper, cotton cloth, asbestos,
glass cloth, nylon or other base ma-

terials with synthetic resins and fusing-

them into sheets, rods, tubes and spe-
cial shapes under heat and pressure.
These materials exhibit a valuable
combination of characteristics, includ-
ing high electrical insulation resistance,
structural strength, strength-to-weight
ratio, and resistance to chemical re-
action; also adaptability to fabricating
operations.

Types of laminated plastics made by Taylor
There are four basic types of Taylor
laminated plastics commonly specified
and used throughout industry today.
They are as follows:

Phenoiic laminates. Paper, cotton
fabric or mat, asbestos, glass cloth or
nylon bases impregnated with phenol

formaldehyde resins. These provide
strength and rigidity, dimensional sta-
bility, resistance to heat, chemical re-
sistance, and good dielectric character-
istics. Some Taylor grades are excel-
lent basic materials for gears, cams,
pinions, bearings and other mechanical
applications. Others are widely used in
terminal boards, switchgear, circuit
breakers, switches, electrical appli-
ances and motors. Also in radios, tele-
vision equipment and other electronic
devices; and in missiles as nose cones,
exhaust nozzles, and combustion cham-
ber liners.

12 CIRCLE 12 ON READER SERVICE CARD

Melamine Laminates. Glass cloth or
cotton fabric impregnated with mela-
mine formaldehyde resin. Taylor mela-
mine laminates have superior mechan-
ical strength and are especially de-
sirable for their arc-resistant qualities.
Good flame and heat resistance, good
resistance to the corrosive effects of
alkalis and most other common sol-
vents, besides other favorable char-
acteristics. Typical applications include
arc barriers, switchboard panels, and
circuit-breaker parts in electrical in-
stallations.

Silicone Laminates. Continuous-fila-
ment woven glass fabric impregnated
with a silicone resin. These laminates
combine high heat resistance (up to
500°F. continuous) with excellent
electrical and mechanical properties.
They are primarily used in high-tem-
perature electrical applications and
high-frequency radio equipment.

Epoxy Laminates. Continuous-fila-
ment woven glass fabric or paper im-
pregnated with epoxy resin. Glass-
fabric grades are designed for use in
applications requiring high humidity-
resistance, good chemical resistance,

where they can be used

and strength retention at elevated tem-
peratures. Paper grades are used under
high-humidity conditions where re-
sistance to acids and alkalis is required.
Both grades are characterized by good
dielectric strength, low dielectric losses,
and high insulation resistance even
following severe humidity conditions.

Recent technical advances in the bond-
ing of various metallic and nonmetallic
materials to laminated plastics have
opened up new design opportunities.
It is now possible to bond virtually any
compatible material with a laminated
plastic to form a composite which
combines the advantages of both. One
of the first composite materials was a
copper-clad laminate used for printed
circuits, More recent composite lam-
inates, usually manufactured to cus-
tomer specification, include the follow-
ing: Taylorite® vulcanized fibre-clad,
rubber-clad, asbestos-clad, aluminum-
clad, beryllium-copper-clad, stainless-
steel-clad, magnesium-clad, and silver-
and gold-clad. Any one of these ma-
terials can be sandwiched between
sheets of laminates, too, and can be
molded to fit specific requirements.

Send for complete information about
any or all of these Taylor laminates.
And remember Taylor’s new selection
guide will simplify your problems in
choosing the right laminate for your
specific application. Taylor Fibre Co.,
Norristown 40, Pa.

ay/lor

LAMINATED PLASTICS VULCANIZED FIBRE
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AVAILABLE NOW FROM TI

100:1

miniaturization
with

SOLID CIE

semiconductor networks

Now — 3 years ahead of industry's expectations —
Solid Circuit semiconductor networks from Texas Instru-
ments for many of your high-reliability miniaturized systems!

Solid Circuit networks are a major departure from conven-
tional components because they integrate resistor,
capacitor, diode, and transistor functions into a single
high-purity semiconductor wafer. Protection and packaging
of discrete elements is eliminated, and contacts between
dissimilar materials are minimized, reducing element
interconnections as much as 80% . Fabrication steps have
been reduced to one-tenth those required for the same
circuit function using conventional components.

Only a few process steps and time-proved TI mesa produc-
tion techniques permit a high degree of process control
in Solid Circuit network fabrication. The result of these
facts: reliability is built into each Solid Circuit network.

If you need to reduce equipment size and weight —or to
design a more complex system in the same size —inves-
tigate Solid Circuit networks for your missile, satellite,
space vehicle, and other microelectronic programs. TI
engineers are ready to custom design this concept to your
requirements. Contact your nearest TI Sales Engineer
today. The TI Type 502 Solid Circuit network is imme-
diately available for your evaluation.

SEMICONDUCTOR NETWORK CONCEPT

The concept of a semiconductor network is the rela-
tion of conductance paths in a semiconductor to the
classical circuit elements, establishing an orderly
design approach based on circuit knowledge. In this
manner, semiconductor networks may be designed to
perform the functions of a wide variety of existing
circuits. Through the proper selection and shaping
of semiconductor conductance paths, it is possible
to realize such electronic functions as amplification,
pulse formation, switching, attenuation, and rec-
tification.

---------—--ﬂ

An assembly of 13 Solid Circuit networks,
actual size, performs a full serial adder
function, replacing 85 conventional compo-
nents with a 100:1 size reduction. Weight:
1.5 gm. Volume: 0.02 cubic inch.

*Trademark of TEXAS INSTRUMENTS INCORPORATED

T1 Type 502 silicon Solid Circuit network is intended for binary counter, flip-flop,
or shift register app The dimensions of the glass-to-metal hermetic-sealed
package are 0.250 x 0.120 x 0.030 inch.
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WEINSCHEL

10 WATT
POWER PADS

Mo'del 10

DC to 1 KMC |
Attenuation: 1 to 20 db !
50 Ohms

Connectors: Type N, 1 male, 1
female

High stahility, low frequency sen-

_ sitivity h

Power Sensitivity: Less than .}
db/10 watts y

Calibration Frequencies: DC, 400
me, 750 mc, 1000 me

‘Finish: Stainless steel connecto

black anodized aluminum body

— - «

1 ENGINTERIM 3
At TR, B
K

Complete specificotions vpon request.
Weinschel Fixed Cooxiol

®
Attenuotors cover the fre-
WE £ CO quency ronge of DC to
12.4 KMC. Write for com-
plete cotalog.

Weinschel Engineering

KENSINGTON. MARYLAND
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WASHINGTON OUTLOOK

COLLAPSE of the Paris summit talks and renewal of international tensions
make it certain that Congress will boost the new defense budget. Senate
insiders talk about an increase of some $1.5 billion. Before the summit
failure, the House voted an appropriation running only $122 million over
the Administration’s request, made some major overhauls in the spending
plans.

So far the Administration is sticking to the line that the heightening
of world tensions should have no impact on military spending, that the
new defense budget was drafted under the assumption the summit con-
ference would produce no easing in military requirements.

But in the Pentagon background, the professionals are already beating
the drums for more money. Gen. Thomas White, the Air Force chief of
staff, for instance, told the Senate Appropriations Committee the latest
turn in U. S.-Soviet relations justifies a two-squadron increase for the
Atlas ICBM program.

Some Washington officials caution against any dramatic boost in defense
spending, argue that such action would spur a new round of hostile meas-
ures by the Russians. Their point is this: U. S. deterrent power is already
solid and the Russians respect this might.

But political reaction runs the other way. The outlook is for increased
funds to be voted for a wide variety of projects.

The House has already approved extra money for Polaris submarines,
the Minuteman ICBM, an airborne bomber alert, military satellites, trans-
port aircraft, and modernization of Army equipment.

But these increases were offset by cutting the Bomarc-B missile and
a super aircraft carrier and by a hefty $400-million cut in general pro-
curement funds.

As things shape up now, the Senate will probably restore the funds
cut out, increase even further the projects accelerated by the House, and
vote extra money for the Air Force’s gutted B-70 program.

LICENSING OF COMMUNITY ANTENNA SYSTEMS has been killed for this ses-
sion of Congress, under heavy lobbying by some operators. With back-
ing of a number of western senators, they argued that it would be unneces-
sary government regulation of private business. They also objected to
being licensed when other forms of broadcast relay, by boosters or trans-
lators, are not.

Broadcasters are eager to get community antennas brought under FCC
control. They are particularly worried about western cities with only
one station, which may have a hard time surviving if community antennas
bring in several competing channels from distant cities.

The bill was sent back to committee by a 39-38 vote after two days of
hot debate. The House Commerce Committee immediately announced it
will go ahead with hearings on licensing of vhi-tv boosters—already
passed by the Senate.

UNION ORGANIZING among professional engineers was dealt a blow when
Western Electric Company engineers rejected labor union representation.

Loss of the election may, in the long run, boost the efforts of production
unions to sign new professional members.

The election was held among 51 Western Electric units in 14 states and
20 locations abroad. It was the largest election ever conducted among
professional employees by the National Labor Relations Board.

Out of 6,750 professional engineers eligible to vote, 3,970 voted against
representation by the union, 2,603 voted in favor.
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Measure dc currents

0.3 mato1 ampere _

with

No Breaking of Leads

No DC Connection

- — - - -

Think of the measuring convenience, time saved
and accuracy gained when you don’t have to break
into a circuit, solder on a connection, or worry
about probe loading.

With the & 428A Milliammeter and its new probe,
you literally “clamp around” and read! You get
maximum accuracy because there is no effective
circuit loading from the 428A’s dc probe. The in-
strument easily measures dc currents in the pres-
ence of ac. And insulation is more than adequate
fo ir;sure safe measurements at all normal voltage
evels,

For extremely low current level measurement, sen-
sitivity can be increased by looping the conductor
through the “jaws” of the 428 A probe two or more
times.

Brief specifications are given here; for complete
details and demonstration on your bench, call your
@ representative or write direct.

No Circuit Loading

& 428A CLIP-ON
MILLIAMMETER.

Probe clamps AROUND wire; measures by sensing magnetic field!

Specifications

Current Range: Less than 0.3 ma to 1 amp, 6 ranges.
Full scale readings from 3 ma to 1 amp: 3 ma, 10 ma,
30 ma, 100 ma, 300 ma, 1 amp.
Accuracy: + 3% = 0.1 ma.
Probe Inductance: Less than 0.5 ;h maximum,
Probe Induced Voltage: Less than 15 mv peak.
Effects of ac in circuit: Ac with peak value less than
full scale affects accuracy less than 2% at frequen-
cies different from the carrier (40 KC) and its har-
monics.
Power: 115/230 v = 10%, 50-60 cps, 70 watts,
Size: Cabinet mount, 712" wide, 11%2” high, 1414"
deep. Weight 19 pounds. Rack mount, 19” wide, 7”
high, 122" deep. Weight 24 pounds.
Probe Tip Size: Approximately 5s” x 7/16”. Wire
aperture diameter 3/16”.
Price: (Cabinet) $475.00; (Rack) $480.00.

Data subject to change without notice,

Prices f.0.b. factory.

HEWLETT-PACKARD COMPANY

1005A PAGE MILL ROAD * PALO ALTO, CALIFORNIA, U.S.A,
HEWLETT-PACKARD S.A., RUE VIEUX BILLARD NO. ),
GENEVA, SWITZERLAND
CABLE "'"HEWPAKSA'* ¢ TEL. NO. (022) 26. 43. 36
CABLE '"‘HEWPACK'' e« DAVENPORT 6.7000
Field representatives in all principal areas

Test the new @ 405A DC Digital Voltmeter
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After 31 years of continuous growth and diversification as Bendix Aviation Corporation . . .,

We’ve changed our name to

The Bendix Corporatlon

To reflect our dynamic growth in such fields as electronics, missiles and space, 1
automotive, weapons systems, computers, machine tools, instrumentation,
nuclear technology, hydraulics, meteorology, electrical, marine and others, we

dropped “Aviation” from our corporate name on June 1, 1960. We do not wish to conv

the

impression that our products and skills are hm1ted to the aviation field alone,
although aviation products accounted for billings of $388,700,000 in 1959.

Today Bendix®—through 25 divisions and 16 sub-
sidiary and affiliate companies around the world—
serves many fields.

Qur success in the rapidly expanding age of aviation
has long obscured the fact that the Bendix automobile
starter drive was the company’s first major product.
Bendix introduced the type of four-wheel brakes that
over the years has been used on most makes of cars.
Bendix also pioneered automotive power brakes and
power steering. Our automotive business in 1959
totaled $114,300,000.

A notable trend in Bendix’ recent history is the
utilization of electronics in many of our major fields
of activity. These range from automobile radios to
aircraft and industrial communications and automatic
flight controls . . . frcm electronic computers and data
processing to numerical tape control systems for
machine tools . . . and from transistors and ship-to-
shore telephones to sonic cleaning and undersea sonar
detection equipment. Approximately 409, of Bendix
products are electronic, including air defense radar which
today guards 25 million square miles.

Missile and space equipment

A thousand

rmﬂdjl/

accounted for $103,000,000 of our total busipess of
$689,692,312 in 1959. In addition to being thqg prime
contractor for two important missiles, Talos and Eagle,
we are also a supplier of components and sub-gystems
for most U. S. missiles. Bendix is likewise taking an
active part in Project Mercury and in satellite com-
munications. The first is the program to putj a man
into space. The second will mark a new era in com-
munications by using a satellite in orbit as a relay
station for global radio messages.

Bendix also has a growing and diversified nuclear

program. Since 1949 we have operated the Kargas City
Division for the Atomic Energy Commission It is a
large manufacturmg organization employi 7,500

people engaged in the atomic weapons program. We
also supplied control mechanisms for nuclear sub-
marines and nuclear industrial power plants, and we
are playing a part in developing the newest U. 8. atomic
power plants for aircraft, missiles and space vehlcles

Thus, as we drop ‘‘Aviation” from our corporate
name, but not from our programs, we face a tomorrow
where the range of our opportunities
is broadening at a breathtaking rate.

diversified products

CORPORATION

Fisher Bldg.,
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Detroit 2, Mich.
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a new
pattern in
semiconductor

progress...

WALTHAM, MASSACHUSETTS

SHOCKLEY TRANSISTOR JOINS CLEVITE

In keeping with its program of advancement in semi-
conductors, Clevite has acquired the Shockley Transistor
Corporation of Palo Alto, California.

Dr. William Shockley, noted solid state physicist and
co-winner of the 1956 Nobel Prize for his work in the de-
velopment of the transistor, joins Clevite, together with
his research and development organization.

NEW PRODUCTS

In addition to Clevite Transistor’s broad line of diodes
and transistors, the corporation now offers to the industry
Shockley devices which represent new advances in the
semiconductor art. The Shockley 4-layer diode is a nearly
ideal switch for pulse generation, pulse counting and high

power switching in such applications as computers, tele-
phone and control circuits. A new plant in Palo Alto,
California, is underway to fill the growing demand for
these new devices.

NEW PLANTS

Besides the new plant for the Shockley organization in
California, Clevite Transistor is nearing completion of its
new $1,000,000 Waltham, Massachusetts facility which
will employ 2,000 people. The present Waltham plant
will continue as a supplementary operation. Clevite’s
overseas operation, Intermetall G.m.b.H., now employs
1,000 people in a new plant at Freiburg, West Germany
to serve the European market.

To find out more about our progress and our products. write:

A DIVISION OF

Reliability In Volume . .

CLEVITE TRANSISTOR

254 Crescent Street Waltham 54, Mass.

Tel: TWinbrook 4-9330

SHOCKLEY TRANSISTOR UNIT — STANFORD INDUSTRIAL PARK, PALO ALTO, CALIFORNIA



MODEL 7409 R4

NEW ELECTRO INSTRUMENTS
HIGH-SPEED, ALL-ELECTRONIC,
ANALOG To-DicitaAL CONVERTERS

1000 measurements per second!

Transistorized circuitry, one millisecond conversion rate, one megohm input
impedance, automatic polarity, one digit sensitivity and resolution

These new 7000 Series High-Speed, Analog-To-Digital
Converters and Digital Voltmeters accept both positive and
negative input voltages and produce binary coded decimal
descriptions of their magnitude and polarity. This determina-
tion is arrived at by the successive approximation method.
Bits are sampled as a function of an internal clock and are
successively tried and accepted or rejected. Encoding time
is always a fixed millisecond.

Output can be applied directly to indicators for visual
readout and also to auxiliary devices for controlling entry
into recorders and computing systems. The constant encod-
ing time and programmed ranging features make the 7000
Series ideal for systems applications.

Ask your EI Sales Engineer for complete specifications.

Electro Instruments, Inc. Bscarser

Digital instruments for measuring AC/DC voltages, AC/ DC ratios, resistances, capacitance, and frequency « X-Y Recorders « DC Amplifiers
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At The Ramo-Wooldridge Laboratories...
integrated programs of research & development
of electronic systems and components.

The new Ramo-Wooldridge Laboratories in Canoga Park provide
an environment for creative work in an academic setting. Here,
scientists and engineers seek solutions to the technological prob-
lems of today. The Ramo-Wooldridge research and development
philosophy places major emphasis on the imaginative contribu-
tions of the members of the technical staff. @ There are outstanding
opportunities for scientists and engineers. Write Dr. Richard C.
Potter, Head, Technical Staff Development, Department 21-F.

HTHE RAMO-WOOLDRIDGE LABORATORIES
®

8433 FALLBROOK AVENUE, CANOGA PARK, CALIFORNIA

An electron device permits scientists to study the behavior of charged dust pérticles held in suspension.
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FINANCIAL ROUNDUP

Hughes, Nippon Electric Form Company

Hughes Aircraft and Nippon Elec-
tric in a joint disclosure announce
establishment of a new firm called
Japan Aviotronics. The new com-
pany, which will manufacture and
overhaul fire-control systems, has
been provided with a $3 million
capitalization by the two parent
firms. In addition to its work in
fire-control systems, the new
Japanese company will produce
Hughes’ line of aviation instru-
ments, as well as germanium and
silicon diodes.

Trygon Electronics, Inc., Roose-
velt, L. I, N. Y., reports the ven-
ture capital firm of Payson &
Trask, N. Y., has invested $75,000
in it. The company designs and
manufactures a line of precision
regulated power supplies for labo-
ratory systems and automatic
checkout applications. The Long
Island company markets more
than 150 different power supply
models on a nationwide basis.

Electralab Printed Electronics
Corp., Needham Heights, Mass.,
announces acquisition of the as-
sets of Minitron, Inc., Encinitas,
Calif., printed-circuit manufac-
turer. Acquisition is through a
cash and stock transaction. The
Minitron operation will be merged
with EPEC, subsidiary of Farring-
ton Mfg., thus establishing the
company on the west coast.
The Massachusetts company was
formed in 1959 by the merger of
Printed Electronics Corp., Natick,
Mass., and Farrington’s Electra-
lab, Inc.

Lockheed Electronics Co., Los An-
geles, reports cash purchase of
Waldale Research Co., Pasadena,
Calif., for an undisclosed amount.
Formerly a wholly-owned subsidi-
ary of Consolidated Metal Prod-
ucts Co., Albany, N. Y., Waldale
manufactures load cells, strain
gages, position transducers and
force gages for military and in-
dustrial applications.

North Electric Co., Galion, O., an-
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nounces acquisition of control of
Power Equipment Co. in the same
city. North manufactures telecom-
munications and automatic control
equipment. Power produces power
supplies for computers and other
electronic-electrical applications.
North will acquire approximately
90 percent of the 600,000 outstand-
ing shares of Power, according to
company officials. They add that
at the purchase price of $7.50 a
share, this represents an invest-
ment of slightly more than $4 mil-
lion. Combined gross sales of the
affiliated companies is reported in
excess of $31 million.

Litton Industries reports purchase
of Servomechanisms (Canada)
Ltd., Toronto. The Canadian com-
pany, formerly a subsidiary of
Servomechanisms, Inc., Los An-
geles, develops and makes elec-
tronic equipment for airborne
systems. Plans call for special
emphasis on advanced systems,
including inertial guidance equip-
ment for the Lockheed CF-104
fighter-bomber for the RCAF.

25 MOST ACTIVE STOCKS

WEEK ENDING MAY 20
SHARES
(IN 100’s) HIGH  LOW CLOSE

Avco Corp 2,043 W%  12% 13%
Intl Tel & Tel 2,026 45 1Y, 44y
Raytheon 1,886 481, 4 3%
Gen Inst 1,848 38 3B %
Lear Inc 1,576 20 16 175
Sperry Rand 1,348 2% 2By 2%
Univ Controls 1,288 16v4 132 1614
Gen Transistor 1,221 Y2 0% 4%
Collins Radio 1,145 62 54% 57V
RCA 1,115 me 15 75V
Eltronic Ind 1,105 15% 14 1%
Litton Ind 1,042 86% 7% 81
Standard Coil Prod 1,034 16% 14 16

Ampex 1,008 3% 34 35
Varian Assoc 992 56% 513a 52,
westinghouse 78 58Ya 54 5634
Gen Electric 695 91Y, 87% 90%a
Transitron 690 0%  45% 4618
Amer Bosch Arma 638 2 2y 224
Compudyne 604 133 10%8 12y,
Burroughs 595 3 3Bk 36%
Barnes Engn'rg 555 483 39 453,
Reeves Sndcrft 551 % 814 81
Siegler Corp 551 4 38Ys B
Amphenol Borg 505 9% 44y sy,

The above figures rcE’rcSCnt sales of electronics
stocks on the New York and American Stock
Exchanges. L:stinﬁs are prepared exclusively for
ELEETRONICS by Ira Haupt & Co., investment
ankers.

Another of ,a series of files on
precision products by ALINCO
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Model 516 ]
@ WIDE FREQUENCY RESPONSE I
® HIGH OUTPUT '2
® TOTALLY TRANSISTORIZED E
Designed to meet a need for 0O
a flexible general-purpose dif-
ferential de amplifier, the o
ALINCO Model 516 is a solid
state wide band instrument.
Chopper stabilized, the Model

516 features low noise of 14
microvolts rms over the full
bandwidth. It has a common
mode rejection of 130 db at
de and 90 db at 60 cps. The
gain factor is continuously
variable from 10-2000 with
an accuracy of 0.5%;overload
recovery time is less than 1
second and the chopper inter-
modulation 0.1%. Maximum
output is 80 ma at 10 v. The
amplifier can faithfully re-
produce signals from de to
40 ke. Available as a single
channel portable unit, or .in
an 8 channel module for rack
mounting. Size: 2%” x7”x
18%”. Is ideally suited for
driving high frequency gal-
vanometers from a low level
source such as resistance
strain gages and thermo-
couples.

For additional information on
the Model 516 amplifier or
for the answer to a specific
amplifier requirement, write:

pNCO

if

Allegany Instrument Company, Inc.
Dept. A , 1091 Wills Mountain
Cumberland, Maryland
Regional Sales Offices:

Palo Alto, Calif. ® Washington, D. C,
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Quality. . .

First to last
BAR-RING TYPE MOVEMENTS (Exclusively Triplett)

® Self Shielded
® Not affected by magnetic panels ar substantially
by stray magnetic fields.

® More Torque

® Lower Terminal Resistance
ALNICO MAGNIT I3

® Faster Response INSIDE SOFT IRON RING;
FULLY SELF.SHIELDAD.

® Exceedingly Rugged and Accurate
D! CAST ONE-PIECE FRAME

o All Case Sizes PROVIDIS PERIECT ALGNMENT
FOR TOP AND 8OTTOM
BIARINGS. MOLDS IRON CORE
IN EXACT AUGNMINT.

D.C. {
MICROAMPERES Flp 00, 1507 Ry

T | %

LS '0 D.C.vOLTS

MILLIAMPERES
T

MOCEL 826

Rectangular Flush Mounting (6")

Rectangular Flush Mounting
192,
2 Model; DC 626, AC 636, RF 646

Rectangular Flush Mounting (2%") Rectangular Flush Mounting (4 %")
Model DC 227-T, AC 237-S, RF 247-T Model: DC 420-PL, AC 430-PL, Model: DC 227-PL, AC 237-PL,
RF 440-PL RF 247-PL

20 30 ‘ . ) 20 30

o 3 ; 0.¢
™o o, MICROAMPERES
MICROAMPERES 57

T

MICROAMPERES

For complete details see your Electronic Parts Distributor, or write



The name TRIPLETT has been on instruments of
our manufacture for more than 55 years, and is
regarded as a symbol of customer satisfaction to
industrials and distributors in all parts of the
world. Our instruments can be built to customer

' S \\/’/

Model 334 Relay Tilting Case Portable
Model: 325 (DC), 335 (AC)

D.C.
MILLIAMPERES

T
-

|
.

Quality. ..
First to last

specifications or provided from our large stocks of
standard ranges in hundreds of sizes and types.
We also carry in stock many semi-finished move-
ments which can be converted readily to special
customer needs.

e LI TG TRLETY BLIE T 08 SLTTON S

Wity
g (11,
Wy g iy,
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&7,

Z
%

(2]
® |
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i 2

MILLIAMPERES

Model 420-U Unimeter 4%” Model 234 Unimeter Stand
with mirror scale

TRIPLETT ELECTRICAL INSTRUMENT COMPANY

BLUFFTON, OHIO



ELECTRONIC
HIGH-VACUUM
PUMPS

liters per second
Q____--____--_._-_-..-_-__—-__-_
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ULTEV: c

4
4
4

THE KEY TO A TRULY CLEAN VACUUM,
without fluids or other contaminants, is an
UtteVac electronic pump. Can operate
uirattended for months or years on a sealed
system; requires no traps, baffles, or
refrigeration. Maintains vacuums of 10-#mm
Hg and below; power failure does not harm
system since it is sealed after UlteVac
starts. Serves as its own vacuum gauge.
Operates in any position; no hot filaments,
no cooling water.

R p— ——

Series 110
11/sec.

Series 327 * 270 I/sec.

-— bl )
ULTEK CORPORATION, only manufacturer
devoted exclusively toion pump technology,
offers stock pumps 1 to 1000 liters/second
capacity, plus sorption pumps, foreline
traps, and SealVac fittings which provide
easy-connecting rotatable flanges. Ultek
invites comparison of product, service, and
delivery time, on either standard or modified
pumps and accessories. Literature on re-
quest—specify application.

Contact ULTEK, or its exclusive
representative, Kinney Mfg. Div. of
The New York Air Brake Co. Sales
offices in major U.S. cities.

GROWTH OPPORTUNITIES
for Engineers, Physicists

A : » v
Ry T NE NK
ULTEK

CORR
920-E Commercial St. « Palo Alto, Calif. « DA 1-4117
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MARKET RESEARCH

Computer Sales to Quadruple by ’65

DIGITAL

BILLIONS
OF COMPUTER SALES

DOLLARS
—$2.0
—$ 1.5
—$10

—$0.5

1960 1965

COMPUTER MANUFACTURERS look for
a sharp rise over the next five years
in sales of digital computers to in-
dustrial, commercial and non-mili-
tary government markets.

Sales estimates for 1965 range
between $1.8 billion and $2 billion.
Estimates for 1960 sales vary from
$0.4 billion to $0.5 billion.

Because of the variety of ways
in which computer sales are com-
piled, estimates are meaningful
only after definition. Above figures
represent factory value of comput-
ers leaving manufacturers’ plants
and without regard to method of
sales. Service center computers are
included, as well as value of auxil-
iary input and output equipment.

Current forecasts are much
higher than those made a year ago.
Big reason for the increased opti-
mism is the number of new ap-
plications and new markets open-
ing up.

One manufacturer figures cumu-
lative five-year purchases of com-
puters by banks for use with mag-
netic ink check handling systems
will total $0.8 billion to $1.2 billion.
This is equivalent to one-third to
one-half of the total check handling
equipment market. Bank computer
boom is expected to start shortly,
with first orders coming from big
banks.

Another new major market is
computers for process control and
production scheduling. Also usually
in this group are computers for air
traffic control. Today sales total
only a few million dollars. By 1965
sales are expected to be between
$300 million and $400 million.

Sales of computers for control
and production scheduling could be
much higher than predicted. Deci-

sion to purchase is based on such
factors as more efficient use of
productive capacity and materials,
rather than labor saving. Market
is limited by computer sellers’ abil-
ity to demonstrate worthwhile
efficiency improvements and is not
tied to the number of people em-
ployed.

Computers for use in service
centers are expected to appear
prominently in tomorrow’s sales
picture. Says one manufacturer:
“We can’t measure it, but we are
confident that it is a real big mar-
ket.”

By the end of the decade, sales
of computers for information re-
trieval and for many applications
not even known today are expected
to be significant.

Some persons anticipate annual
computer sales will be as high as
$3 or $4 billion by 1970.

Japanese 1959 electronics produc-
tion set record of $936 million, al-
most twice 1958 output of $498
million, BDSA reports.

Leading items produced last
year were: tv receivers—$335 mil-
lion, radio receivers—$157 million,
receiving tubes—8$72 million, pic-
ture tubes—59 million and tran-
sistors—$45 million.

m"‘ FIGURES OF THE WEEK

Production
Week of 5-13

SOURCE: EIA
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NOW
NINE-NINETY-NINE
AT YOUR
NEAREST

RCA
EMICONDUCTOR DISTRIBUTOR

RCA'’s entire line of Silicon and Germanium Transistors and Silicon Rectifiers is now as close as your
telephone and can be obtained at factory low prices in quantities up to 999. The new “Drift Field”
types...Thyristors, exciting new bi-stable switching transistors...the High Power, Intermediate
Power and Medium Power Silicon Transistors featuring exceptionally low-saturation resistance...are
Jjust a few examples of the rapidly expanding line of RCA Semiconductor Products you can now quickly

't forget these
you:

and conveniently order from your nearby RCA Semiconductor Distributor. And don
extra benefits a call to your RCA SEMICONDUCTOR DISTRIBUTOR will bring to

e Prompt delivery of the latest RCA types for your evaluation
® Orders filled from factory-fresh stock
® Up-to-date, practical product information

o Valuable technical assistance when you need it
® “One-stop” service on your orders

@ Specialists who understand your problems and your electronic needs

Semiconductor Products
Distributor Sales
Harrison, N. J.

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA




WHAT'S WRONG
WITH THIS
TELEGRAPH SIGNAL?

The answer to the second question is Radiation’s TDMS—Telegraph
Distortion Measurement System—a compact, self-contained unit for
on-line testing, analysis and monitoring of telegraph and data trans-
mission links.

The TDMS detects, measures and analyzes signal distortion on a
continuous basis, alerts even a non-technical operator that a circuit
is deteriorating. Thus pinpointed, the malfunction (a badly-tuned
receiver in a radio link, for example) can often be corrected with
little or no circuit downtime.

For detailed information on the TDMS, write for Bulletin RAD

EL-6 to Radiation Inc., Melbourne, Fla.

WHAT'S WRONG WITH THE SIGNAL SHOWN ABOVE? Character (letter R) shows a
split 4th element, a result of poorly adjusted transmitting equipment. Spiral trace
disploy on Telescon CRT (at left} indicates the presence, and analyzes the noture
of characteristic distortion,

26 CIRCLE 26 ON READER SERVICE CARD

THE ELECTRONICS FIELD ALSO RELIES ON RADIATION FOR...

RAOIPLEX-50-channel low-level multiplexer with broad
data pracessing applications. Features rugged solid-
state circuitry, almast unlimited programming flexibility,
unique modular construction for compactness and excep-
tional ease of operation and maintenance.

instantaneous readout for wide range of data acquisi-
tion or processing systems. Eliminates necessity of elec-
tronically translating complete data, thereby reduces
computer work loads.

TELEMETRY TRANSMITTER—Model 3115 is a rugged-
ized 215-260 MC unit with extremely linear FM output
under the most severe environmental conditions. With
its record of outstanding performance in many missile
progroms, Model 3115 is specified by leoding missile
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: RAOICOROER-Multistylus recorder provides high-speed
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Handy & Biarmm

Has every form of silver for your electronics applications

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

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

VISIT OUR BOOK DEPARTMENT

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

28 CIRCLE 28 ON READER SERVICE CARD

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

Fine Silver ........ teesseseessssasssss..Bulletin A-1
Silver-Copper Alloys ...... eseereosesee.. . Bulletin A2
Silver-Magnesium-Nickel ..... baaoacaoaaac Bulletin A-3
Silver Conductive Coatings ............... Bulletin A-4
Silver Powder and Flake ................ Bulletin A-5

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

-
HANDY & HARMAN

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

JUNE 3, 1960 + electronics



NOW/ ...from POWER SOURCES, INC.

VARRANTY
on transistor-regulated Caut
power supplies

e for *critical commercial and
military applications

»

o full five year warranty includes
- all components

guaranteed to meet published
specs.

® short circuit protected
® fit standard 19” rack

;5 - T o i B Low Voltage High Voltage
Specifications Model Model Model Model Model Model Model
= PS4305M | PS4315M | PS4330M | PS4221M | PS4231M | PS4222M PS4232M
; Voltage Range (VDC) 0-36 0-36 0-36 30-210 120-330 30-210 120-330
= Current Range (Amps) 0-5 0-15 0-30 0.1 0-.1 0-1.5 1.5
Regulation Against +109% Line change .025% .025%, .0259%, 0.1% 0.1% 0.1% 0.1%
0 to full load .05% .05% .05% 0.1% 0.19% 0.1% 0.1%
= Impedance (Ohms) DC to 100KC Bl .02 .02 A4 4 2 2
== Ripple (RMS) in Millivolts 1 1 1 2 3 2 3
! Panel Height 514" 514" 834" 514" 544" 514" 59"
Price (See Notes) $545 $890 $1190 $555 $620 $580 $645
Note 1: If meters not desired deduct $30 and drop “M” from model number,
) Note 2: If fixed output desired (+5 volts) deduct $40 and add “F” to model number
o . ) - followed by nominal output voltage desired.

Write for g}ﬂé&/& POWER SOURCES BY
complete

hesifications POWER SOURCES, INC.

BURLINGTON, MASSACHUSETTS

electronics « JUNE 3, 1960 CIRCLE 29 ON READER SERVICE CARD 29



SILICONE NEWS from Dow Corning

Better Environmental Design
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®
S‘Lﬂ‘j“'l Cushions Electronic
[ SiiconE RUBBER | Packages at -90 to 250C

Where environmental conditions are extreme, or fluctuate from one
extreme to another, specify resilient Silastic® to protect sensitive com:
ponents. Silastic, the Dow Corning silicone rubber, is not affected by
temperatures from —90 to 250 C (—130 to 500 F), nor by rapid thermal
cycling. It retains its excellent dielectric and physical properties . .
resists the effects of ozone, storage, moisture, corona.

For these reasons, Silastic was selected by engineers of the Emerson
Electric Manufacturing Company, St. Louis, for several parts of the
electronics package shown. Part of the fire control system on Convair
B-58 Mach 2 bombers, this unit must function at —65F . . . continue
to function dependably despite vibration and operating temperatures up
to 350 F around the miniature tubes. A molding of heat resistant Silas-
tic holds the tubes gently but firmly to protect them from vibration
and shock. Silastic grommets, feed-throughs, and connector insulation
are also part of the package. In any climate and under any environments,
Silastic gives required protection to Emerson’s assemblies.
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Wire That STRETCHES

Like a stretch-to-fit sock, this snappy new
product extends itself to meet your needs.
Available with insulation of Silastic, it
is called Stretch Wire, and is manufactured
by the Stretch Wire Corporation.

Stretch Wire elongates to 165% of its
original length . . . then springs back. It
has already proven itself in missile and
ordnance electronics, withstanding launch-
ings at speeds of 1000 fps and inertia
loads of 800 G’s. Because of the proper-
ties of Silastic, the insulating sheath re-
mains elastic under the temperature ex-
tremes encountered.

Your nearest Dow Corning office is the
number one source for information
and technical service on silicones.

first in

silicones

30 CIRCLE 289 ON READER SERVICE CARD

Dow Corning
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. ..silicones provide

Laminate Parries Lightning Thrust

Long range HF communication systems employing probe-
type antennas are now safe from lightning strikes with the
new Aircraft Lightning Arrester made by Joslyn Manu-
facturing and Supply Company, Chicago.

Key component: a 0.0625 inch thick slotted silicone-glass
laminate part that serves as retainer and insulator for 15
phosphor bronze spring elements. Made of Dow Corning
silicone resins and glass cloth, this part enables the arrester
to safely discharge lightning strokes with a peak current of
100,000 amperes and 200 coulombs charge. The silicone
laminate is strong, resists moisture, vibration and fungus
growth, and is inexpensive to fabricate. Electric strength
is . . . obviously . . . excellent.

CIRCLE 290 ON READER SERVICE CARD

997 Varnish Ups Power, Cuts Weight

When designing transformers to operate at high tempera.
tures in standby control power supplies for submarine
nuclear reactors, Milro Controls Co. faced three major
musts: maximum power output for minimum weight; great
resistance to moisture; ample overload protection.

Impregnating with Dow Corning 997 Varnish, and using
silicone insulating components, proved to be the right
answer on all three counts. This silicone varnish with-
stands operating temperatures up to 250 C . . . provides
superior protection against all the well-known enemies of
electronic and electrical equipment. Each of the new Milro
power supplies contains three compact, light-weight trans-
formers, impregnated with 997.

CIRCLE 292 ON READER SERVICE CARD

lasting protection

o

New Gel Gives "View-Through” Protection

Poured as a liquid, transparent Dow Corning Dielectric
Gel fills all voids, then sets up to form a heat stable gel.
Dielectric strength is excellent; stress on components al-
most nil. Potted components and circuitry remain clearly
visible . . . can be checked by eye. Probes can be inserted
for instrument checks . . . the gel re-eals itself when
probes are removed. Individual components can be re-
moved and replaced.

Dielectric Gel enabled CBS Laboratories to meet stringent
reliability requirements on its Photoscan power supplies.
Despite high temperatures, high voltages, and high vibra-
tion levels in this remarkably small unit, Dielectric Gel
prevents arcing. Components are spaced less than 1/4”
apart, yet output voltages run from 1,000 to 25,000 volts!

CIRCLE 291 ON READER SERVICE CARD

CORPORATION

MIDLAND, MICHIGAN

branches: arianra sosron cmicaso CLEVELAND OOLLAS  LOS ANOELES NEW YORN WASHINGTON. &G,
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Far-Reaching $2 Million

FCC proposes to locate a uhf television station in New
York City. Experiment could brighten uhf’s future

-—

Empire State Building tower may see a uhf-tv antenna added to these
vhf arrays, if Congress grants the money

PLANS TO SPEND $2 million to find
out conclusively whether or not uhf
television can be rejuvenated are
now being considered in Wash-
ington.

The plan is credited to FCC Com-
missioner R. E. Lee. Other commis-
sioners supported his $2,250,000
idea and the request was presented
to Congress.

Late last month the House Ap-
propriations Committee gave it the
green light after trimming the fig-
ure to an even $2 million. The
proposal is before the Senate Ap-
propriations Committee as ELEC-
TRONICS goes to press.

Funds By July?

Hopes in Washington are high
that approval will be granted. At
least two senators on the committee
have past records favorable to the
project. Sen. Magnuson (D-Wash.)
has often urged FCC to conduct
more of its own research and not to
rely on industry. Sen. Pastore (D-
R.I.) has, in the past, shown him-
self to favor uhf. Presidential ap-
proval, if granted, would mean
funds by July of this year.

If approval is given, Commission
researchers will be drawn from in-
dustry on a contract basis similar
to the type of research contracts
awarded by the military. Commis-
sioners feel the tests would be a
one-time affair and are reluctant to
increase FCC payrolls on a perma-
nent basis to get the technical peo-
ple they will need.

Plans call for setting up the ex-
periments in New York City, with
transmissions coming from the Em-
pire State Building. Building offi-
cials say room can be found for the
antenna.

Commissioners have resisted sug-
gestions that experiments be tried
in some city already having an
active uhf station. Typical of their
thinking is the statement by Com-
missioner T. A. M. Craven before
the House Appropriations Com-
mittee: “If it (uhf-tv) works in
New York, the chances are it will
work any place else in the country.”

JUNE 3, 1960 - electronics



Uhf-Tv Study Planned

The suggestion that Pittsburgh’s
educational uhf station be used was
flatly turned down.

At first, some Representatives
balked at the idea of financing the
project with government funds. A
question put to Commissioner Lee
during the hearings was: “Is there
any reason why the industry should
not pay for the cost?”

Lee’s answer was: “On this par-
ticular problem, the reason for set-
ting up of TASO—(Television Al-
locations Study Organization)—
which has 104 men from industry,
largely the same group that devel-
oped color standards—was to help
us on this very problem (uhf-tv).
This was one of the objectives. By
reason of the fear of antitrust im-
plications, the final result from
this industry committee did not
give us the answers that we ex-
pected to get.”

Although figures have not been
fixed, FCC has a good idea how
most of the money will be spent.
Some funds will go for transmit-
ting equipment. This would run to
about $446,000 if transmitters are
leased, and might rise to $688,000
if they are purchased outright. In-
formal talks have been held with
General Electric and RCA on this,
but FCC spokesmen say this does
not rule out other possible sup-
pliers.

Station construction will run to
about $285,000, according to Com-
mission estimates. Operating costs
are expected to be in the neighbor-
hood of $200,000.

Receiver Development

According to W. C. Boese, chief
of the FCC technical research divi-
sion, receiver development will
come to about $250,000. He adds
that there have been no discussions
on receiver development with pos-
sible suppliers.

He did, however, tell ELEC-
TRONICS that the Commission in-
tends to explore new developments
not now incorporated in home re-
ceivers. A strong possibility exists
that some of the receivers might be

electronics - JUNE 3, 1960

European. Mentioned in this con-
nection are Valvo, N.S.F., Siemens
& Halske, and Philips.

Actual production of 100 receiv-
ers for use in the study project is
planned. The special-purpose sets
are expected to cost about $195,000,
with the tab for installation and
observation to be in the neighbor-
hood of $86,000.

Commission spokesmen feel there
are enough commercially available
uhf receivers in the New York City
area to fill in any additional obser-
vation requirements that may arise.

Highly interested in the project
is New York’s station WNYC, a
municipally operated installation.

This station holds the construction
permit for uhf channel 31.

From talks with station manager
Seymour Siegel, ELECTRONICS learns
that many sources of program ma-
terial are interested in participat-
ing in the study. He feels com-
munity interest will run high, due
to the belief<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>