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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

<—CIRCLE 18 ON READER SERVICE CARD CIRCLE 19 ON READER SERVICE CARD 19



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
[ . T T e
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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,

7, i
&7,

Z
%

(2]
® |

QD
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 there are a number of
vhf-uhf sets in the New York City
area.

He points out that the number of
master antennas on multiple dwell-
ings in the city will make provi-
sions for uhf reception simpler for
a greater number of people than
would be possible in nonurban
areas.

A Key to 10KMc Tunnel Diode?

H-F CERAMIC
COMPOUND
\

/

PooT oF p-TYPE
V MATERIAL

POTTING COMPOUND

PACKAGED miniaturized tunnel di-
odes capable of oscillating at 4,000
Mc are now available with 10,000
Mec units a distinct possibility, say
officials at Sylvania Electric Prod-
ucts, Inc.,, manufacturer and mar-
keter of the diodes.

The company indicates the in-
creased frequency range results
from two factors: A unique etching
process and a low inductance pack-
aging technique.

The photograph shows an en-
larged cross-sectional view of the
packaged diode which is used in

N-TYPE GERMANIUM

microwave stripline and cavity ap-
plications. Scientists at General
Telephone and Electronics Labora-
tories Inc., where the device was
developed, designed the case for
operation up to 10Ge. They believe
that once some contact problems
are solved, 10Ge tunnel diodes will
be a reality.

Other manufacturers are work-
ing on the packaging problem.
Some hint that they will not em-
ploy new packages until industry-
wide standards have been estab-
lished.
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Precision

FREQUENGY
STANDARDS |

AND

QLL OSGILLATOR

OUR NEW HOME, DOUBLING OUR FORMER CAPACITY

M@ Maslter
ELECTRONICS

Our instruments, 40 to 30,000 cycles, are used extensively by
industry and on government projects where enduring accuracy
and maximum durability are required. Your inquities on related
products are invited.

TYPE 2003
Size 1%” dia. x 4%"” H, Wght. 8 oz.

Frequencies: 200 to 4000 cycles

Accuracies:—
Type 2003 (+.02% at —65° to 85°C)
Type R2003 (*.002% at 15° to 35°C)
Type W2003 (+.005% at —65° to 85°C)

Double triode and 5 pigtail parts required.
Input, Tube heater voltage and B voltage
Output, approx. 5V into 200,000 ochms

TYPE 2005A
Size 8" x 8" x ?%4" High
Weight, 14 lbs.
Frequencies:
50 to 400 cycles (Specify)

Accuracy:
+.001% from 20° to 30°C

Output, 10 Watts at 115V
Input, 115V, (50 to 400 cy.)

TYPE 2007-6

TRANSISTORIZED, Silicon Type
Size 1%" dia. x 312" H. Wght. 7 ozs.

Frequencies: 360 to 1000 cycles

Accuracies:

2007-6 (* .02% at —50° to + 85°C
R2007-6 (=*.002% at +15° to 4+ 35°C
W2007-6 (*.005% at —65° to + 85°C

Input: 10 to 30 Volts, D. C,, at 6 ma.
Output: Multitap, 75 to 100,000 ohms

TYPE 2121A
Size
8%" x 19" panel
Weight, 25 lbs.
Output: 115V
60 cycles, 10 Watt

Accuracy
+ 001% 20° to 30°C

Inpu
lloV (50 to 400 cy.)

TYPE 2001-2
Size 3%" x 4%"” 2 6" H.,, Wght. 26 oz.
Frequencies: 200 to 3000 cycles

Accuracy: =*+.001% at 20° to 30°C
Output: 5V. at 250,000 ohms
Input: Heater voltage, 6.3-12-28

B voltage, 100 to 300 V., at 5 to 10 ma.

TYPE 2111C
Size, with cover
10" x 17" x 9" H.
Panel model
10" x 19" x 83" H.
Weight, 25 lbs.
Frequencies: 50 to 1000 cy. &
Accuracy:
(+.002% at 15° to 35°C)
Output: 115V, 75W.
Input: 115V, 50 to 75 cy.

ACCESSORY UNITS FOR 2001-2

L —For low frequencies
multi-vibrator type, 40-200 cy.

D—For low frequencies
? counter type, 40-200 cy.

H—For high fregs, up to 30 KC.
M—Power Amplifier, 2W output.
P—Power supply.

WHEN REQUESTING INFORMATION, PLEASE SPECIFY TYPE NUMBER

American Time Products \

Inc

61-20 Woodside Avenue
Woodside 77, N. Y.
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OZALID NEWSLETTER

NEW IDEAS TO HELP YOU WITH ENGINEERING REPRODUCTION AND DRAFTING

A simple sponge with new Duratrace
is your quickest way to renew soiled drawings.

New washable, scrubbable Duratrace®

gives you indestructible masters
you can sponge new!

If ever there was a drafting film that
“is forever,” Duratrace is it. New
Ozalid Duratrace, when used with
modern plastic pencils, can be wiped
clean and thereby restored to new
condition at the sweep of a sponge.
Drawings, originally done in regular
pencil or India ink, can also be
cleaned, although a bit more care
might be necessary.

Just combine this cleanability with

the fact that Duratrace never yellows
or ghosts, and you’ve got a winner
that’s hard to match on any count.
And how about this? Duratrace either
exceeds or equals any other lracing
material as far as dimensional stabtlity
18 concerned!

Want even more? Just check
Duratrace on acceptability of a pen-
cil image! Never has a drafting film
equaled New Ozalid Duratrace on

pencil acceptability. But the proof is
really in the doing. There are intan-
gibles that exist between a draftsman
and his materials that are hard to
fully describe. Only your own expe-
rience with Duratrace can completely
convince you. We think that
Duratrace has a certain ‘‘feel” that
makes it a delight and a joy to work
with. Hundreds of draftsmen agree
with us. Why not try Duratrace
today ? Someday, someone might im-
prove on this. Bet we’ll be the ones
to do it. On every count, doesn’t it
make sense to try Duratrace?

If you like ’em
stacked for speed...

Just check our Ozalid Streamliner
200 Direct Copy Machine.

Fast? A neat 14 feet per minute.
Perfect for medium-sized operations
and easy feeding.

Wide? A roomy 42 inches that
takes four 814 x 11 sheets in a row,
does them as fast as smaller machines
do a single sheet.

And the new close-up controls of
the 200 cuts operator fatigue; means
anyone can learn to operate it in
minutes.

New stacking system cuts work
time considerably while the new
cooling system means greater com-
fort for everyone in the office.

But these are just the basic facts
of operation. How about versatility ?
The Streamliner 200 is specifically
designed asa double-duty unit equally
suitable for both engineering and
general office work.

Just invest in one Streamliner 200
and get both an engineering and an
office unit in one. You get the bene-
fits of engineering speeds and width
in your technical work plus a super
high-efficiency unit for office copying
and order invoicing.

One last plug. The Streamliner 200
costs a lot less than you would
imagine. It costs less to operate and
virtually nothing to maintain. Sold ?
Just contact your local Ozalid repre-
sentative for a demonstration.

Ozalid, Johnson City, New York. A Division of General Aniline & Film Corp.
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America’s modern way of doing business

P
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New styles from world’s largest manufacturer of children’s dresses arrive at fashion show fast ... delivered by AIR EXPRESS

ssCinderella’’ is first to market with Air Express

These youngsters are about to model the latest collection of ‘“Cinderella’ frocks for the junior set.
This debut of new creations by Rosenau Brothers is the “‘Paris showing” of the children’s market.
New fashions often must bow at buyers’ showings thousands of miles from the Philadelphia factory—
just hours after the last stitch was sewn—or lose a big order. That’s why Cinderella takes no
chances —ships by AIR ExXPRESS regularly. Only low-

cost AIR EXPRESS assures overnight delivery coast to =

coast. These advantages could kelp you, too! Call AIR A ' é EXPR E S S
==

EXPRESS and be FIRST TO MARKET...FIRST TO SELL.

Viin
CALL AIR EXPRESS DIVISION OF RAILWAY EXPRESS AGENCY +  GETS THERE FIRST VIA U. S. SCHEDULED A/RLINES
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OZALID NEWSLETTER

NEW IDEAS TO HELP YOU WITH ENGINEERING REPRODUCTION AND DRAFTING

A simple sponge with new Duratrace
is your quickest way to renew soiled drawings.

New washable, scrubbable Duratrace®

gives you indestructible masters

you can sponge new!

If ever there was a drafting film that
‘“is forever,” Duratrace is it. New
Ozalid Duratrace, when used with
modern plastic pencils, can be wiped
clean and thereby restored to new
condition at the sweep of a sponge.
Drawings, originally done in regular
pencil or India ink, can also be
cleaned, although a bit more care
might be necessary.

Just combine this cleanability with

the fact that Duratrace never yellows
or ghosts, and you've got a winner
that’s hard to match on any count.
And how about this? Duratrace either
exceeds or equals any other tracing
material as far as dimensional stability
18 concerned!

Want even more? Just check
Duratrace on acceptability of a pen-
cil image! Never has a drafting film
equaled New Ozalid Duratrace on

pencil acceptability. But the proof is
really in the doing. There are intan-
gibles that exist between a draftsman
and his materials that are hard to
fully describe. Only your own expe-
rience with Duratrace can completely
convince you. We think that
Duratrace has a certain ‘‘feel” that
makes it a delight and a joy to work
with. Hundreds of draftsmen agree
with us. Why not try Duratrace
today ? Someday, someone might im-
prove on this. Bet we’ll be the ones
to do it. On every count, doesn’t it
make sense to try Duratrace?

if you like ’em
stacked for speed...

Just check our Ozalid Streamliner
200 Direct Copy Machine.

Fast? A neat 14 feet per minute.
Perfect for medium-sized operations
and easy feeding.

Wide? A roomy 42 inches that
takes four 814 x 11 sheets in a row,
does them as fast as smaller machines
do a single sheet.

And the new close-up controls of
the 200 cuts operator fatigue; means
anyone can learn to operate it in
minutes.

New stacking system cuts work
time considerably while the new
cooling system means greater com-
fort for everyone in the office.

But these are just the basic facts
of operation. How about versatility ?
The Streamliner 200 is specifically
designed asa double-duty unitequally
suitable for both engineering and
general office work.

Just invest in one Streamliner 200
and get both an engineering and an
office unit in one. You get the bene-
fits of engineering speeds and width
in your technical work plus a super
high-efficiency unit for office copying
and order invoicing.

One last plug. The Streamliner 200
costs a lot less than you would
imagine. It costs less to operate and
virtually nothing to maintain. Sold ?
Just contact your local Ozalid repre-
sentative for a demonstration.

Ozalid, Johnson City, New York. A Division of General Aniline & Film Corp.
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At00h00m01s GMT,June 1, 1960,
Martin logged its 557,544,000th mile
of space flight

ICBM HARD BASE:

This mammoth excavation, somewhere
in the United States, will soon be a
“hard base”—an almost invulnerable
underground launch site for the Air
Force TiTAN Intercontinental Ballistic
Missile.

It is an important element in the
United States Air Force Strategic Air
Command’s mission—to prevent war.

The job of this TiITAN hard base—
and the others like it—is to insure that
we will have such devastating retalia-
tory power, even under concentrated
nuclear attack, that no enemy will con-
sider war.

Bases such as this cannot be built
overnight. It is a credit to the foresight
of our military planners that the bases
will be operational concurrent with the
TITAN ICBMs now in production at
Martin-Denver and undergoing ad-
vanced tests at Cape Canaveral.

L e—————
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America’s modern way of doing business
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New styles from world’s largest manufacturer of children's dresses arrive at fashion show fast ... delivered by AIR EXPRESS

sscinderella’’ is first to market with Air Express

These youngsters are about to model the latest collection of ““Cinderella” frocks for the junior set.
This debut of new creations by Rosenau Brothers is the “Paris showing” of the children’s market.
New fashions often must bow at buyers’ showings thousands of miles from the Philadelphia factory—
just hours after the last stitch was sewn—or lose a big order. That's why Cinderella takes no
chances —ships by AIR EXPRESS regularly. Only low-
cost AIR EXPRESS assures overnight delivery coast to

S ’
coast. These advantages could kelp you, too! Call AIR A'R EXPRESS
==

EXPRESS and be FIRST TO MARKET...FIRST TO SELL.

@, CALL AIR EXPRESS DIVISION OF RAILWAY EXPRESS AGENCY * GETS THERE FIRST VIA U. S. SCHEDULED AIRLINES
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DOUBLE BSE
MIL-R-94B Style RV5 12~ Dia.
% Watt VARIABLE RESISTOR

® UNIQUE CARBON-CERAMIC ELEMENT
Helps 1 Control Do 2 Jobs:

Surpass MIL-R-94B Style RV6 stability under military environmental conditions including moisture resistance
and thermal cycling.

Provide full % watt power rating @ 70°C with-derating to zero at 150°C on most values (25% to 50% better than
MIL-R-94B Style RV6) for higher load and temperature applications. Result of efficient ceramic-to-metal
heat sink.

Other Features:

+ High insulation resistance. o For better continuity and reliability, resistance ele-
¢ Internal hi temp O ring seal between shaft and ment has double contactor paddies with adequate
bushing. spring range.

SERIES 300,
Actual Size

Specifications
Resistance Range: 1000 ohms thru 1 megohm (linear taper). Tolerances +20% or £10%.

Wattage & Temp. Rating: % watt at 70°C derated to no load at 150°C (1K to 250K and 120°C on values over

250K) with 350 VDC max. safe operating voltage across end terminals. (Compares
to % watt and 120°C in MIL-R-94B).

Stability: Exce{ds MIL-R-94B, Characteristic Y.

Rotation Angle: 295° + 3°

Shaft Dia.: 1257 £ .001”.

Shaft Length: Variable in 4" increments.

Shaft Trim: Available with MIL-R-94B, style RV6 standard .031” + .005" wide x .031” + .010" —.000"
screwdriver slot. Flats also available.

Standard Mounting Bushings: MIL-R-94B style RV6 standard 1” —32 N.E.F. —2A by %" long non-locking bushing
and %" —32 N.E.F. —2A by %" long locking bushing.

Other Mounting Bushings: %" —32 N.E.F. —2A by %" long locking and non-locking bushing.

Special Construction: Waterseal bearing.

Immediate delivery on standard types from distributors’ stocks.

CTS manufactures a complete line of composition and wirewound variable resistors for military, industrial
and commercial applications. CTS Specialists will gladly help solve your variable resistor problems. Contact
® 4 your nearest CTS office today.
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Mass Engineer Recruitment Declines

Company hiring interest shifts to key men with industry reputations

MASS RECRUITMENT of electronics
engineers by industry firms is on
the way down, according to reports
received by ELECTRONICS. In the
past mass recruitment of engineers
has been one of the peculiar char-
acteristics of the electronics indus-
try.

Current hiring interest is cent-
ered on the outstanding engineers
with industry reputations. Other
side of this coin is that firms are
much less interested in acquiring
run-of-the-mill applicants than for-
merly.

Typical comment follows:

“We have always been interested
in acquiring really outstanding en-
gineers as they add to our stature
and ability to perform. But, our
interest is particularly strong at
this time because of the decline in
production contracts and the in-
crease in research and development
work. The addition of mere num-
bers of engineers means little in
our ability to handle an advanced
R&D contract, but the addition of
one top-flight man can mean a lot.”

Fact that industry firms have
been stocking up on engineer capa-
bilities in areas of talent shortage
for several years was another fre-
quently mentioned reason for the
decline in mass-hiring efforts.
Many firms have filled their needs
for the moment.

Says one R&D firm, “Our bank
of engineer employees is full. We
have enough to carry us through a
year of expansion. We are not in-
terested in acquiring new men ex-
cept for the few exceptionally good
men that happen to come our way.”

Another company viewpoint is
disillusionment with the effective-
ness of mass-recruiting methods.
A semiconductor manufacturer re-
ports that in the past he went in
for large-scale recruiting. But he
found most of the applicants at-
tracted were unusable in the com-
pany’s operation. Time and money
were wasted.

Also fitting into this picture are
reports that electronics industry
management is getting more so-
phisticated about management of
costs and expenditures. A general

40

tightening up on loose and unpro-
ductive spending was reported.

However, company decisions are
not the whole story. The engineer’s
attitude means a lot.

Employers told us engineers are
not as easy to entice away from
their jobs as formerly. Most expe-
rienced engineers are sitting pretty
today, said one employment man-
ager, and have relatively little in-
terest in job switching.

There has been so much hiring
in recent years that engineers who
have wanted to work in special
technical areas have been able to
get into these areas. The ones who
wanted to live in particular sec-
tions of the country have been able
to make the shift. Having got what
they wanted, they see little reason
for moving at this time.

Potential engineer job applicants
have also become disillusioned with
mass-recruiting methods. Too often
they have been exposed to appeals
like, “Come to Utopia Land. It’s
a wonderful place to live.” This
appeal doesn’t stir them the way it
used to, says one recruiter.

Company efforts to build up

sales and management staff are
also playing an important role in
changing recruitment emphasis.

Sales engineers are in strong de-
mand. There has been a tremen-
dous increase in number of sales-
engineer job openings this year.
In addition to sales engineers, in-
dustry firms have been recruiting
many marketing managers, costs
analysts, military economists, Bys-
tems analysts, contract managers
and market analysts.

Some companies have a limited
amount of money they can spend
on recruitment. There also| are
limits on company time and agten-

changes since large part of the
financial support of enginegr re-
cruitment comes from government.

One manufacturer said{ that

DOD officials are going over re-
cruitment costs with a fine! tooth
comb and that contract disallow-
ances for recruitment expenses are

Tiros Orbited With Command Guidance

Engineers T. J. Grieser and D. R. Hagner of Bell Telephone Laboratories look

over second-stage of USAF's Thor-Able missile used to launch NASA’s Tiros
weather satellites. BTL-Western Electric command guidance system developed
for Titan ICBM guides Tiros into preselected circular orbit
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increasing. If a firm's recruitment
expenses are noticeably higher than
a norm or average, the expenses are
likely to be disallowed.

DOD attitude is that there has
been no changes in the regulations
covering recruitment costs. But, a
DOD spokesman admits that con-
tract officers may be taking a closer
look at recruitment costs.

In a nutshell: DOD support prac-
tices may have had some influence
on decline in recruitment activity;
but they are not the major influ-
ence.

Perhaps more important than
DOD financial support of recruit-
ment is reported changes in meth-
ods of awarding contracts. Con-
tracts are now being awarded to
firms that already have engineers
on hand. Firms that have to go out
and hire engincers to fulfill con-
tracts find themselves handicapped
in winning awards in the first place.

Could a drop in engineer employ-
ment activity be a signal that in-
dustry sales are about to fall? This
happened just prior to the 1957-
1958 recession.

Queried on this point, electronics
firms say business conditions have
nothing to do with their change in
attitude on engineer hiring. In
fact, all firms reported that al-
though their employment activity
was dropping they were in the
midst of expansion.

Only two negative business-activ-
ity factors turned up that may
have had some effect on recruit-
ment.

West Coast firms operating in
aerodynamics have been particu-
larly hard hit by contract cancella-
tions. There have been some
layoffs. Decline of engineer recruit-
ment here has been more marked
than elsewhere.

Also, monthly DOD expenditures
for hardware and R&D fell some-
what in early months of 1960 be-
cause of confusion about directions
to be taken in the final budget for
fiscal 1961. However, the monthly
expenditure trend is on the way
up, according to reports, and in
some areas of military spending
there is the problem of disposing
of unspent funds before the end of
fiscal 1959.

Reports from colleges indicate
that there has been no effect on col-
lege recruitment. It is as strong
this year as ever.
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INSERTION TOOL

FEED-THROUGH

Just . .. PRESS-FIT

Sealectro “Press-Fit” quality assures lower production costs because every terminal
is made right from the finest materials and inspected with precise care before it is
shipped to you. Every one, every time, works the way it should...PRESS, AND THE
JOB IS DONE! No nuts, no bolts, no washers, no rejects due to sloppy parts.

Sealectro, and only Sealectro, goes the limit to assure you the best terminal-in.
place, Sealectro maintains a complete customer-engineering service devoted solely
1o the purpose of guaranteeing you the very best terminations at the lowest possible

costs,

THE ONE AND ONLY “PRESS-FIT”” TEFLON TERMINAL

W CORPORATION

Only Sealectro manufactures “‘Press-Fit"
terminals. Proved in more installations than
all other teflon-insulated type terminals
combined, “‘Press-Fit" offers you the choice
of over 1000 standard configurations, plus
choice of 10 EIA colors, and complete
design, development and manufacturing
capabilities to meet any requirements

WRITE FOR COMPLETE CATALOG ...

*Reg. Trademark, E. I. DuPont de Nemours & Co., Inc.

1839 HOYT STREET - MAMARONECK, N. Y.

® ® . |
y British Branch: Sealectro Corporation, _
Hersham Factory Estate, Lyon Road, ]

TEFLON TERMINALS

Waiton-an-Thames, Surrey, Englond.

RF CONNECTORS

ERa—_1
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The Helicop-Hut is a “flying” shelter for the missile age. Extremely versatile,
it is light in weight, yet rugged in performance. But its best feature is its high
reputation!

This high reputation through field-proven performance has made the Helicop-
Hut the only shelter in mass production today. At Craig’'s Lawrence Plant, these
shelters are produced at a rate of over 160 per month to house a multitude of
electronic systems. Flight of the Army’s Hawk missile shown above is co-
ordinated by the Battery Control Center housed in a Craig Helicop-Hut. The
military approved S-141()/G Helicop-Hut is the core of the Pentomic Army
Communication System now in world wide use. Other Helicop-Huts house air
traffic control sets, missile maintenance equipment, digital computers, and a
host of complicated electronic systems. In fact, Craig Helicop-Huts have been
assigned over 20 different Federal Nomenclatures for over 100 mobile systems.

Craig builds sheiters that build their own reputations. And Craig engineers
have the experience and know-how to tie an entire system together.

Craig’s total capability is worth looking into. Send for our brochure today.

ENGINEERING AND RESEARCH SERVICES

S H

THIS IS WHERE CRAIG BUILD

QUALIFICATION TEST PROGRAMS

.\ .x’.

E
ey S

~
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CRAIG SKILLS AND SERVICES

¢ Systems housings— light weight, high-
strength aluminum shelters, vans and
trailers for mobile, transportable
ground support and electronic systems.

e Systems components — including tel-
escoping antenna masts, transit cases,
spare parts boxes, equipment racks,
and cabinets.

e Systems installation service — layout
and installation of complete systems,
through final checkout for maximum
mobility and reliability. Includes all
cabling, shock & vibration isolation,

AIR TRANSPORTABLE SHELTERS



MOBILE GROUND SUPPORT EQUIPMENT

human engineering, environmental
control, testing, and repackaging.
Systems packaging research — engi-
neering design and development for
ground support and electronic equip-
ment protection.

Complete production facilities — all
the manpower, all the tools, all the
space required to handie the complete
packaging assignment.

A unique ‘“‘aluminum-chemical re-
search’' service — a highly versatile
“brainpower pool” for solving virtually
any problem in aluminum and foamed
plastic fabrication.

COMPLETE SYSTEMS PACKAGING
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o 'SysTEMS. INC.ééJ

B 57360 MERRIMACK ST, LAWRENCE. MASS. - TELEPHONE: MUrdock 8-6961
Boston, Mass., CApital 7-7794

DALLAS, TEXAS

—— |

Craig’s capabilities bro-

IN
chure will be sent on YoSasTon. 0. oy

The LaSalle Suite 815

LOS ANGELES 45,

J 6300 North Central Expressway CALIFORNIA
’33“9“ Write to Dept. 1028 Connecticut Ave., N. W. EMerson 1-5522 6214 W. Manchester Ave.
A-3. District 7.1575 SPring 6-0025

Business systems and equipment are another Craig specialty through
LeFebure Corporation, Cedar Rapids, lowa — a Craig subsidiary

TELESCOPING MASTS AND CONTROL TOWERS HELICOP-HUTS AWAITING DELIVERY
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Sylvania announces a
major breakthrough in

UNNEL
DIODES

.featuring oscillation
capabilities at unusually
high frequencies...

2 KMC MINIMUM
with type D4115

3 KMC MINIMUM

with type D4115A

4 KMC MINIMUM

with type D4115B

m"p

‘;

e basic package design offers potential of
10 KMC operation

e ruggedness proved —withstands 500G 1-milli-
second shock test

e® hermetic ceramic-to-metal seal—Sylvania
tunnel units will pass MIL moisture tests

ELECTRICAL CHARACTERISTICS—SYLVANIA TUNNEL DIODES

..—-.....-u--‘~
S - e
[

|
s

D4115 D4115A D41158

Measured Oscillation Freq. | 2 KMC min. | 3 KMC min. | 4 KMC min.
1.8 mA typ. 1.7 mA typ. 1.6 mA typ.
5:1 min. 5:1 min. 5:1 min.
350 mV typ. | 350 mV typ. | 350 mV typ.
55 mV typ. 55 mV typ. 55 mV typ.
1 ohm typ. 2 ohm typ. 3 ohm typ.
8 ppf typ. 6 upf typ. 4 ppf typ.

|
|
!
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\
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ACTUAL SIZE

Sylvania Tunnel Diodes dre now available in lim-
ited quantities for engineering evaluation. Start
your investigations of the exciting tunnel phenom-
enon with advance-design Sylvania units, For
details on price and delivery, contact the Field
Engineer at your nearest Sylvania Field Office.

SYLVANIA FIELD OFFICES: BALTIMORE, MD., 5301 Harford
Rd., Baltimore 14, Md., Clifton 4-7333 BOSTON, MASS., 100 Sylvan Rd.,
Woburn, Mass. Wells 3-3500 CHICAGO, ILL., 2001 N. Cornell Ave., Melrose
Park, 111., Fillmore 5-0100 CINCINNATI. OHIO, 411 Oak St., Cincinnati, Ohio,
Plaza 1-8454 DALLAS. TEXAS, 100 Fordyce 'St., Dallas, Texas, Riverside 1-4836
DAYTON. OHIO, 333 West First St., Dayton, Ohio, Baldwin 3-6227 LOS
ANGELES, CALIF., 6505 E. Gayhart St., Los Angeles, Calif., Raymond 3-6371
NEW YORK. N. Y., 1000 Huyler St., Teterboro, N. J., Atlas 8-9484 ORLANDO,
FLA.. P.O. Box 7248, Orlando, Fla., Cypress 3-4289 PHILADELPHIA, PA,,
4700 Parkside Ave., Philadelphia 31, Pa., Greenwood 7-5000 SAN FRANCISCO,
CALIF., 1811 Adrian Rd., Burlingame, Calif., Oxford 7-3500 SENECA FALLS,
N. Y., Logan 8-5881 SYRACUSE, N. Y. 5700 W. Genesee St., Camillus, N. Y.,
Orange 2-3111 WASHINGTON, D. C., 1200-03 Walker Bldg., 734 16 St., N. W,
Republic 7-7733

SYLVANIA

Sussidery of GENERAL TELEPHONE & ELECTRONICS (&&3)
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Measuring coil tests magnetic properties of passing Television camera (upper center) looks inside model of an ore
sheet of steel. Technologist reads meter (center back- boat’s hold as it pitches in simulated rough-sea roll. Rate and
ground) which indicates properties numerically degree of load shift is transmitted to tv screen (right)

NEW LABORATORIES PROVIDE

More Electronics In Steel Research

ELECTRONICALLY-CONTROLLED steel mills are one aim
of the new electromechanical laboratories opened re-
cently at United States Steel’'s Research Center in _
Monroeville, Pa. Work is being done to place a mill’s 3
entire rolling schedule on 2 punch card. Research

going on this week also involves projects ranging
from problems in materials handling to the develop-
ment of automatic control devices.

Infrared detectors (vertical cylinders
in model) are wused in measuring
I-beams. Digital computing equipment
(behind model) tabulates and notes
measurements

Instrument centered on table above small blast furnace model records tem-
perature changes in furnace. Miniature radiation devices on cither side of
furnace are being tested for measuring combustion chamber temperatures

electronics - JUNE 3, 1960 "




TAF TANTALUM FOIL

... polarized and

... for high working voltages
in small case sizes

Complete line of ocluminum ond tantalum
electrolytics, motor start and run capacitors

A .'{ B f.\ '3
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CAPACITORS

non-polarized

Here’s a tantalum capacitor that’s small in size but large in
voltage handling capacity. Mallory TAF Tantalum Foil
Capacitors are available in voltage ratings up to 150 WVDC in
case sizes as small as 345" x 143", Available in polarized and non-
polarized designs, these capacitors are ideal for computers, air-
borne radar, control systems, and other applications requiring
the reliability, stability, low leakage current, and long shelf-life
of a quality tantalum foil capacitor.

TAF Plain (unetched) Foil Tantalum Capacitors operate over
a temperature range of —55°C to +85°C. Standard capaci-
tance tolerance for all units is £209,. TAF capacitors are de-
signed to meet the electrical and environmental characteristics
of military specification MIL-C-3965B. Capacitors may be
ordered with or without Mylar* insulating sleeves.

IT'S MALLORY FOR TANTALUM CAPACITORS!

. . . immediate delivery on 16 different types!/

The TAF Capacitor Series is just one of the 16 tantalum types
now available for immediate delivery—including micromini-
ature to high capacitance, foil and sintered anode, solid and
liquid electrolyte, encapsulated and metal case, medium and
high temperature. Reliability of these capacitors is firmly
established by thousands of test hours and more than a decade
of in-service performance.

Write for complete technical data. For expert consultation on

your circuit requirements, see a Mallory capacitor specialist.
*Registered trademark—E. 1. du Pont de Nemours & Co., Inc,

TYPE TAF PLAIN TANTALUM FOIL CAPACITORS

POLARIZED NON-POLARIZED
RTINS s LeNTH DAMETER
.5-10 .25-5 e %e
1.50 1.25 78 %52
4-160 3.5-85 1%e )
8-350 7-170 2% % |
___20-440 10-250 . 2% ¥

Mallory Capacitor Co. * Indianapolis 6, Indiana

a division of

P.R.MALLORY & CO.Inc.|

electronics - JUNE 3, 1960

Order Tantalum Capacitors

FROM STOCK

af these

MATLoRY

Industrial Distributors

Baltimore, Md.

Radio Electric Service
Binghamton, N.Y.

Stack Electronics
Boston, Mass.

Cramer Electronics, Inc.

DeMambro Radio Supply Co.

Lafayette Radio
Buffalo, N.Y.

Wehle Electronics
Camden, N.J.

General Radio Supply Co.
Chicago, lll.

Allied Radio Corp.

Newark Electronics Corp.
Cincinnati, Ohio

United Radio
Cleveland, Ohio

Pioneer Electronics
Dallas, Texas

Engineering Supply Co.
Dayton, Ohio

Allied Supply Co.
Denver, Colo.

Denver Electronics
Fords, N.J.

Atlas Electronics
Houston, Texas

Harrison Equipment Co., Inc.

Lenert Company
Indianapolis, Ind.

Graham Electronics
Los Angeles, Calif.

California Electronic Supply

Kierulff Electronics, Inc.

Radio Product Sales
Minneapolis, Minn.

Northwest Radio
Montreal, Que.

Canadian Electrical Supply Co.
Mountainside, N.J.

Federated Purchaser, Inc.
Newark, N.J.

Lafayette Radio
New York, N.Y.

Harrison Radio Corp.

Harvey Radio Co., Inc.

Hudson Radio & TV Corp.

Lafayette Radio

Terminal Electronics
Oakland, Calif.

Elmar Electronics, Inc.
Ottawa, Ont.

Wackid Radio-TV Lab.
Palo Alto, Calif.

Zack Radio Supply Co.
Pasadena, Calif.

Electronic Supply Corp.
Pittsburgh, Pa.

Radio Parts Co.
Seattle, Wash.

F. B. Connelly Co.
St. Louis, Mo.

Olive Electronics
Tampa, Florida

Thurow Distributors, Inc.
Toronto, Ont.

Alpha Aracon Radio Co.

Electro Sonic Sup Ig

Wholesale Radio lectronics
Tucson, Ariz.

Standard Radio Parts
Tulsa, Okia.

Engineering Supply Co.
Washington, D.C.

Electronic Industrial Sales
White Plains, N. Y.

Westchester Electronic Supply
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PRECISION ELECTRONIC |
TIME DELAY RELAYS

Since their original design and introduction
almost four years ago, Tempo's miniature Time
Delay Relays have been accepted as the stand-
ard of precision, performance and unquestioned
reliability. Thousands have been specified and
delivered for a wide range of critical timing
applications — in many of the nation's major
missile and space programs, for avionic and
ground support systems, in industrial auto-
matic controls — wherever a principal require-
ment exists for accurate, ultra-reliable timing
under difficult environmental conditions.

SOLID STATE DESIGN

Tempo's Time Delay Relays contain no moving
parts except the contacts of a balanced arma-
ture control relay. The actual time delay circuit
function is accomplished by a unique Solid

State Timin%I Module, developed and produced
by Tempo. The characteristics of the relay have
no effect on the accuracy of the time delay.
Contact arrangements include 2PDT-2 amp and
3PDT-10 amp.

FIXED OR ADJUSTABLE TIMING

Fixed time units are available with time delays
from .020 sec. to 300 sec., or longer on spe-
cial-order types. In adjustable types, the mini.
mum adjustment range is from .050 sec. to
1.00 sec. — the maximum is from 15.0 sec. to
300 sec. As many as eleven intermediate ad-
justment ranges are also available, each with
a 20 to 1 spread. Adjustment is made by a
simple, quick change of an external resistance
value — no special calibration equipment or elab-
orate procedures are required.

TIMING ACTION

Units are available with time delay occurrinf
between application of voltage and relay pull.
in, or delay occurring between removal of
control signal and relay drop-out.

ACCURACY RATINGS TO .01%
Standard t{pes are available with accuracy
ratings of 10%, 5%, or 3% of nominal time
detay, guaranteed under any combination of
conditions including:

Temperature ...... —=55°C to 4125°C

Input Voltage ......... 18 to 31 vdc
Vibration ........... 20 g's, 2000 cps
Shock ........... 50 ;'s, 11 millisec. 1
Acceleration ..... 20 g’s, steady state |

Special-order types are available with guaranteed |
accuracy ratings of 1% or .01%

WRITE FOR ENGINEERING CATALOGS
Tempo Engineering Bulletins 5903 (Fixed

Timing) and 5905 (Adjustable Timing) con-
tain all necessary technical, application
and ordering data.

These service-proven units are engineered and
produced in compliance ,with an exacting

uality Assurance Prograh, including func-
tional testing of each unit under all combina-
tions of rated temperature and voltage extremes.

TEMPO INSTRUMENT INCORPORATED
5 Commercial St., Hicksville, L. I., N. Y,
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Stereo Tests On the Way

Federal Communications Commission will evaluate
industry group’s stereo f-m findings

STAGE ONE of the long-awaited
stereophonic broadcast tests is
nearing the countdown. Field tests
are slated to get started early this
summer.

Testing, which will be conducted
on stereophonic f-m systems only,
will be made by Panel 5 of the
National Stereophonic Radio Com-
mittee. Although the overall NSRC
group was deactivated recently,
(ELECTRONICS, p 63, Mar. 11),
Panel 5 has been called on to per-
form the tests and submit its find-
ings to the Federal Communications
Commission which will establish
standards.

The industry group has selected
one test site and may spread its
operations to two more. Station
KDKA-FM, Pittsburgh, has been
named as a firm test location. Two
Boston stations, WCRB-FM and
WBZ-FM may also be called on to
aid in the study.

The testing method will include

the playing of seven two-minute
selections chosen from musical re-
cordings believed to typify the
present state of stereophonic re-
cording, according to Jean Caffieux,
of EIA’s engineering staff. A mas-
ter reference tape containing this
information will be used as a com-
parison standard for separation at
high and low frequencies, for sig-
nal characteristics of the sounds
of different instruments and for
other qualities the group will be
examining.

In charge of preparing the tapeg
is M. R. Schroeder of Bell Tele:
phone Laboratories.

According to R. L. Kaye, vice
chairman of the subcommittee omn
transmission and receiving facili-
ties, some system plays already
have been set up. In each case,
system proponents will be offered
the use of a basic f-m transmitter
with the obligation to provide their
own ancillary gear. In some cases

Twin Cities Get Self-Service Post Office

2acd P, -

Customer-operated system by Minnesota Electronic Co. sells stamps in three
denominations, envelopes, cards. It totals purchases, changes bills
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this may mean that system advo-
cates will provide their own exciter
systems, supply their own multi-
plex gear if desired, or make such
other technical provisions as might
be needed. One obvious stipulation
is that functioning of the station
transmitter for regular operation
must not be jeopardized.

Systems proponents will supply
their own stereo receivers, and
broadcast signals will be checked
both with these receivers and with
standard types of monophonic re-
ceivers. Compatibility, from all
indications, will be high on the list
of desired characteristics.

Systems Named

A broadcast member of NSRC’s
Transmitting and Receiving panel
says a number of systems are slated
to be tested. For reference pur-
poses, these have been identified
with numbers as follows: 1—
Crosby Laboratories; 2A—Calbest;
2B—Halstead; 3—Electric & Mu-
sical Industries; 4—Zenith; 5A and
5B—General Electric. Although
these are the systems for which
plans have been made, it is possible
that there may be changes as the
tests progress. Actual testing will
be conducted in station off-hours,
probably in the time area after
11:00 p.m. and before 7:00 a.m.

According to Kaye, there has
been some talk of the possible dif-
ferences between daytime and
nighttime transmission that may
affect measurements, but NSRC
testers do not feel this will be a
substantial source of difficulty.

The tests will be set up by three
subcommittees of Panel 5 bearing
designations as follows: 5.1—
Transmitting and Receiving Facili-
ties; 5.2—Specifications and Meas-
urements; 5.3—Transmitting and
Receiving Specifications.

Some of the men who will be
working on these phases of testing
are: A. C. Goodnow, R. L. Harmon,
Westinghouse Broadcasting; R. L.
Kaye, WCRB, Waltham, Mass;
Daniel von Recklinhausen, H. H.
Scott Co.; and J. Benjamin, Bogen-
Presto, Paramus, N. J. All person-
nel involved in the testing are in-
dustry members. No FCC personnel
will be involved in the data-gather-
ing phase of the study.

electronics « JUNE 3, 1960

Another in a series of thoughtful observations on the topic of Time

. "Infinitely
swift
is the
flight of Time,
as tltey see
who look
back

at it”

SENECA, Roman Philosopher, 5-68 AD

TEMPO INSTRUMENT INCORPORATED, HICKSVILLE, L.I., NEW YORK
[DESIGN AND MANUFACTURE OF PRECISION ELECTRONIC TIMING DEVICES AND CONTROLS
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Get much more information in the ...
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new electronics BUYERS’ GUIDE

When designs call for products in the field of elec-
tronics, the Guide solves problems in advance.

There’s a 64-page reference section with up-to-the-
minute data on markets, materials, components and
applications to make product selection easier.

You’ll find detailed facts about the products of nearly
700 advertisers — that’s 42% more than you’ll find in

® @

50

any other similar guide.

Also local sales offices of manufacturers . . . the names,
addresses, and phone numbers of representatives . . .
complete lists of manufacturers . . . registered trade
names . . . and, of course, the most complete list of elec-
tronic and related products. Tells you what you need to
know when you are ready to buy.

A McGraw-HIIl Publication ® 330 West 42nd Street, New York 36, New York
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Can a silicon rectifier solve your problem?

It might, if you have a problem in DC power sources. For
example, some time ago C & D needed a high efficiency, con-
stant potential, current limiting DC power supply. Output
had to be held within + 1% over an AC input variation of =+
15%. In addition, maintenance would have to be virtually nil.

The answer was found by using a silicon rectifier in com-
bination with simplified components that became the heart
of C&D’s AutoReg® charger. AutoReg chargers provide
continuous, automatic, unattended charging of industrial
storage batteries. With the exception of a timing circuit

AuioReg Power Sources $

there are no moving parts. There are no relays to adjust and
practically no maintenance is required.

Now, C & D has expanded facilities of the AutoReg plant
to provide industry with similar DC sources, which incor-
porate silicon rectifiers and automatic regulation. Final form
of these units can supply power in a range from milliwatts to
megawatts, depending upon your requirements.

Companies with a problem in DC power sources should
write, giving a general outline of their requirements, to:
Vice President in Charge of Engineering

OV, THE ELECTRIE ALITOLITE =01

Manufacturers of Slyver-Llod ® Industrial Batteries « * and ® Batteries for Communications, Control,
and Auxiliary Power ¢ Producers of ll//oley ® Silicon Chargers and ll/fﬂ"ﬂ/* Charger-Battery Combinations.

electronlcs ¢ JUNE 3, 1960
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(Advertisement)

Moisture Control and the Stability
of Transistor Parameters

THE technology of semiconductors is in a large
degree the technology of surfaces. The junction is
a surface between two layers of semiconductor ma-
terial. The contact is a surface between the semi-
conductor and a metal. And, finally, there is a surface
between the semiconductor and its environment.

It is on these surfaces that most of the significant
actions of the transistor take place, and it is the
composition and structure of these surfaces which
determine the character of these actions. Moisture
can play havoc with surface stability, and ultimately
with transistor reliability. Water is, in fact, the
primary cause of surface stability problems in tran-
sistor production.

If the characteristics of germanium p-n-p alloy
transistors are measured immediately after the final
vacuum-bake, and again after the surface has been
exposed to water vapor it will be found that: Alpha
increases; junction breakdown voltage changes; and
reverse current increases.

If the transistor is then put through another
vacuum-bake, the original characteristics will be
restored. Long exposures to water before baking,
however, will result in irreversible changes.

Exactly what takes place on the surface is difficult
to say, but certain changes do occur in the presence
of water. Whether the water actually enters into the
change or acts as a catalyst has not been determined.
These surface changes have the net effect of altering
various paths which a carrier can take.

It would seem that a ready means of overcoming
the effect of water would be to hermetically seal the
transistor immediately after the vacuum-bake.

This is done in practice, but it results merely in
slowing the effect since the transistor is so small
that very little water is required for the change to
take place and the semiconductor materials have a
strong affinity for water. Since it is a practical im-
possibility to exclude all water during this operation,
the use of a hermetic seal alone is insufficient.

There seems to be no simple solution to the prob-
lem. Therefore, Tung-Sol subjects every transistor to
a multi-level water-control process, which has proved
extremely successful.

Elimination of Moisture During Processing

In the final stages of production prior to encapsula-
tion, Tung-Sol makes sure that surfaces are clean,
stable and insensitive to water. First, the surface is
etched to remove any impurities which might have

52 CIRCLE 52 ON READER SERVICE CARD

been produced during processing. The entire structure
is washed in a bath of highly deionized water. The
water is then blown off with pure dry air. Next the
germanium is chemically treated to provide a surface
which is relatively unaffected by water. And finally
the transistor is placed in a vacuum oven and baked.
The unit is now ready for encapsulation.

Sealing Water Out

Three essential factors must be considered in seal-
ing: the quality of the seal; the size of the working
area; and, the effect of sealing on associated parts.

Seal Quality: The properties of water and the con-
ditions of transistor usage require that the seal be
perfect and at the same time rugged. Water in liquid
form will enter through a hole as small as 2 x
10-3cm. Water vapor can enter through apertures
approaching the diameter of the water molecule, less
than 4 A. The seal must also be strong enough to
withstand the tough operating conditions of indus-
trial and military equipment, without developing
imperfections.

Size of the Working Area: Since the transistor is a
miniature component, the case must be as small as
practical. The size of the working area is limited,
thus complicating the tooling problem.

The Effect on other Parts: In order to attain the
seal, work must be performed on the case. Depending
on the kind of work performed, mechanical and
thermal stresses may be transmitted to the working
parts of the transistor and alter their properties.

The Tung-Sol methods of sealing have overcome
these serious problems. The seal is of the highest
reliability, yet the processing is such that the size
of the working area offers no barrier and the other
working parts suffer no stress damage. The follow-
ing is a capsule digest of Tung-Sol sealing methods:

Connection Leads: Kovar-hard glass seals are used
{0 secure a tight glass to metal seal while providing
the necessary electrical insulation without destroying
the mechanical insulating properties of the case.

Case Sealing with Electronic

Welding: The header is welded

to the case by means of an ex-

tremely localized heat which is

1 i i i ] controlled electronically. (This

method is more reliable than

the previously used pressure fit technique in which

the can was forced on to a tight fitting header. An
uncertain seal resulted.)
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Case Sealing = 7
with Cold-Weld: 1+ —_—"%

For larger transistors, a more
practical seal is provided by the
Cold-Weld technique, an exclusive
Tung-Sol development. In this proc-
ess the entire case is made of pure
copper. Both the can and the header
have matching flanges which are
pinched together under pressure.
The pressure joins the two pieces
together in a true weld without the
application of external heat.

Controlling Water Inside the Case

When the transistor case is welded
together, water is sealed out. On the
other hand, any water that happens
to be inside the case is sealed in.
In fact there is usually enough water
present to cause instability. To pre-
vent the sealed-in water from affect-
ing the semiconductor surface,
Tung-Sol employs a ‘“Molecular
Sieve”.

Molecular sieves, actually zeolite
crystals, contain precisely arrayed
networks of cavities. They have a
great affinity for water molecules,
absorbing them in preference to
other substances. Under certain con-
ditions molecular sieves reduce the
amount of water in a gas or liquid
to as low as four parts per million.

In Tung-Sol’s transistors, the
zeolites, in the form of a small pel-
let, are placed inside the transistor
case. This pellet dries the can and
draws off any water from the
transistor.

Molecular sieves have a stronger
affinity for water than conventional
silicone oils and grease. They pro-
vide permanent absorption of water
at all operating temperatures, and
minimize the migration of ions.

Tung-Sol Transistors
and “Extra-Reliability”

Moisture control is just part of
the wide-ranging care that Tung-Sol
takes of every semiconductor prod-
uct, all aimed at bringing you the
most reliable components. Every
component is the product of manu-
facturing processes and quality con-
trol practices that have made
Tung-Sol the name synonymous
with the finest precision componen-
try.

Full report on moisture control is fea~

tured in the latest issue of the Tung-Sol

technical journal, The Lattice. Available
on request.

% TUNG-SOL

Tung-Sol Electric Inc., Newark 4,NJ.
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Standards Parley Starts June 22

TALKS on high-frequency standards
and calibrations will highlight six
technical sessions during the three-
day 1960 Conference on Standards
and Electronic Measurements to be
held at Boulder, Colo.. June 22-24,

The conference is being spon-
sored by three major electronic
groups: The National Bureau of
Standards, The Institute of Radio
Engineers and The American In-
stitute of Electrical Engineers.

The technical sessions scheduled
for Wednesday, June 22, are on cur-
rent and future problems in stand-
ards and electronic measurements,
morning session; frequency and
time standards, afternoon session.

On Thursday, June 23, the morn-
ing session is on methods of meas-
urement for materials, and the
afternoon talks will be devoted to
microwave standards and calibra-
tions.

The final morning session of the
conference, June 24, will be con-
cerned with d-c and low-frequency
standards and calibrations. Last
afternoon session is on high fre-
quency standards and calibrations.

During the final session, E. E.
Aslan, FXR, Tnc., Woodside, N. Y.,
will describe a new microwave-
microwatt power meter, which per-
mits full scale measurements from
0.01 to 8 millwatts in six ranges
over a 0.01 to 40-Kmc frequency
range.

Solar Highway Alarm

Sun-powered call system shown by H.
L. Hoffman, president of Hoffman
Electronics, gives drivers choice of
emergency service

Other conference highlights:

A technique for comparing
phases of two microwave signals
which uses amplitude modulation in
one channel of a two-channel sys-
tem will be described by G. E.
Schafer, National Bureau of Stand-
ards.

New approach to the measure-
ment of volume resistivity of semi-
conductor material during its manu-
facture will be discussed by J. R.
Seifert and G. L. Allerton, Western
Electric Co., Allentown, Pa.

U. S. Is Leading
In Space Data

CORONADO, CALIF.—Greater preci-
sion, more miniaturization and sim-
plification of aircraft and missile
flight test systems is forecast by
Ralph H. Tripp, incoming presi-
dent of the Instrument Society of
America.

Tripp, assistant flight director
at Grumman Aircraft, made these
predictions at the sixth national
flight test instrumentation sym-
posium of the aeronautical division
of the society here. More than 400
members attended the meeting.
Members heard Rear Adm. Jack P.
Monroe, Commander of the Pacific
Missile Range, say the United
States is far ahead of Russia in
ballistic missile and satellite fields,
trailing only in the deep space
category.

He said U. S. scientists are re-
ceiving eight times the informa-
tion Russia gets from its space
program,

“Instruments represent the engi-
neer when he isn’t there,” Thomas
G. MacAnespie, measurement spe-
cialist for Martin, said. “And
we’ll have both manned and in-
strument flights for years to come.”

MacAnespie said many aircraft
firms, including his own, now are
completely out of the manned air-
plane business and into missile
work,

However, he said, the aeronauti-
cal and space industries division
of ISA will continue to concentrate
equally on high performance air-
craft, commercial aircraft, missile
and spacecraft problems.



EIMAC

CERAMIC TUBES
DESIGNED

FOR SPACE
WITH RUGGED
NEW 26.5 VOLT
HEATERS

Three extremely sturdy Eimac ceramic tetrodes have been
specially designed for missile telemetry and airborne
military communication systems—with rugged new

26.5 volt heaters.

In actual missile systems and current key projects,
these tubes have passed severe tests with flying colors.

And have dramatically proved that they can take it!

For your space age needs, investigate the many advantages
of these pioneering Eimac tubes: the X578G, X578H
and X578]. Write for complete information.

GENERAL CHARACTERISTICS EIMAC 26.5 VOLT CERAMIC TUBES

Eimac Tube frequency Max.
With Similar for Max. Plate-Diss. Heater
Tube Characteristics Length Diameter Ratings Rating Voltage
EITEL-McCULLOUGH, INC.
San Carlos, Callfornia
X578G 4CX300A 2.6” 1.65” 500 mc | 300 watts 26.5
X578H 4CX125C 2.5" 1.25” 500 mc | 125 watts 26.5
X578) 4CN15A 2.5” 0.9” 500 mc 15* watts 26.5

54 CIRCLE 54 ON READER SERVICE CARD

*A nominal rating. May be increased by employing a suitable heat sink or liquid immersion.
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Professional placement report
for Electronics Engineers

How the continuous need
to improve the nation’s
space surveillance
capabilities opens
avenues for new

engineering careers

The continuous need we are talking about at Gen-
eral Electric refers to the fact that future-generation
missiles, satellites and deep space probes will re-
quire refined or entirely new detection techniques,
including many that have not yet been conceived.

For example, it is anticipated that for every
technical discipline now utilized in the detection
field, at least one more must be found to apply
within the next 10-year period.

With this in mind, General Electric is increasing
its electronics engineering staff now working on
advanced missile, satellite and deep-space-probe
detection systems. Keeping pace with this expan-
sion, the Company added a new building last year,
and another will be ready for occupancy in a few
months,

First clues to this trend were obvious in General
Electric’s well known “Golfball Study,” published
five years ago. This study compared the problem of
missile detection to that of locating a golfball 200
miles away, using the most advanced techniques
available in 1954. The problem no longer has such
proportions, thanks to the creative imagination of
dedicated General Electric engineering, scientific,
and technical personnel responsible for designing
and developing the unique surveillance sub-system
of the Ballistic Missiles Early Warning System
(BMEWS) which is receiving headline attention
today.

Find out more about these creative and self-
expressive opportunities now open to qualified
personnel in one of the most vital technologies
of the space age.

GENERAL @D ELECTRIC
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Immediate openings
for qualified
electronics

engineers

RADAR EQUIPMENT SYSTEMS SPECIALISTS capable of con-
ceiving and directing the design of long-range radar systems.
Desirable experience includes 3 to 10 years in at least one of
the following: radar systems design, antenna systems, RF com-
ponents. transmitters, radar receiver systems or radar data
processing systems. Salary structure is fully equal to the pro-
fessional requirements of the job.

ADVANCED SYSTEMS ENGINEERS capable of defining future
defense and space detection problems including deep space-probe
tracking. Also the ability to conceive and establish the feasibility
of optimum systems solutions to these problems—making use
of the most advanced techniques and understandings. Also
required is an ability to recognize the need for, and coordinate
the development of, new techniques and the exploration of new
phenomena. Experience requirements include a Bachelor degree
plus a combination of advanced training and several years’
experience in both the theoretical and practical aspects of detec-
tion systems engineering. A desire to work in the conceptual
phase of systems design with the analytical ability required to
evaluate and demonstrate the effectiveness of the proposed
systems is essential.

FIELD OPERATIONS ENGINEERS for systems management teams
to be deployed at complex radar systems installations of the
BMEWS type. Systems-oriented Electronics Engineers are needed
who have the ability to assume responsibility for installation,
checkout, and integration of major radar systems. Background
in high-powered Klystron transmitters, low-noise receivers and
digital data processing equipment is desirable. A Bachelor degree

is required.

ADDRESS YOUR INQUIRY IM CONFIDENCE TO:

MR. JOSEPH WOOL, PROFESSIONAL PLACEMENT, DEPT. 7-3
MISSILE DETECTION SYSTEMS SECTION

HEAVY MILITARY ELECTRONICS DEPARTMENT

GENERAL ELECTRIC COMPANY

COURT STREET, SYRACUSE, NEW YORK

Qualified applicants will be invited to visit us in Syracuse at
Company expense. Relocation assistance will be provided. 1725

GENERAL @D ELECTRIC



AER CGM

DEFINITELY DEPENDABLE"®

Aerocom’s Dual Automatic Radio Beacon

Reliability is built into every part of this
dual 1000-watt aerophare unit. Ruggedly
constructed and conservatively rated, it
provides trouble-free unattended service,
and at truly low operating and mainte-
nance cost. It operates in the frequency
range 200-415 kcs, using plug-in crystal
for desired frequency.

Uses single phase power supply, nomi-
nal 220 volts, 50 or 60 cycles. Consists of
two 1 kw transmitters with 2 keyers,
automatic transfer unit and weatherproof
antenna tuner. Each transmitter housed
in separate fan ventilated rack cabinet,
with controls in center rack cabinet.

Nominal carrier power is 1000 watts.

High level plate modulation of final am-
plifier is used, providing any desired level
of modulation up to 100%. P-T switch
interrupts tone, permitting voice opera-
tion. Operates in ambient temperatures
from —-35°C to 55°C, humidity up to 95%.

Standby transmitter is placed in opera-
tion when main transmitter suffers loss
(or low level) of carrier power or modu-
lation, or continuous (30 sec.) tone, or
carrier frequency change of 5 kcs or
more. Audible indication in monitoring
receiver tells when standby transmitter
is in operation.

Antenna may be either vertical tower
or symmetrical T type.

Also available in
50 WATT
100 WATT
400 WATT
and
4 KILOWATT
models

3090 S.W. 37th AVENUE + MIAMI, FLORIDA

electronics « JUNE 3, 1960
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TRANSISTOR
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PRODUCTION
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The Tektronix Type 575 Transistor-

Curve Tracer is a valuable production tool TYPE 575 TEST SET-UP CHART

as wcl.l as an engineering instrument. The ot B TRETSTOTIEWRY € ITRACER g
most intricate test procedures devised by 10y LT [ comm o1 vouace ‘
engineers become high-spced operations by T TTTET 2 . =) | -
production personnel...through the use of oo S = = L "\ / :Y
a simple setup chart. S S I O /7,}. - o
L g o/ &
’ . i J
Here’s how it works: I», &
. : IR ¢ o ov.2 el N e 2y
1. The engineer devises the test procedure 1 Y el s |
required to attain the desired end result. e ettt
2. The engineer designates the control set- I | o e
tings for the Type 575 on the chart, and T Lr— L if

draws a picture of the display, outlining ’——v- I 1 [

the limits for acceptance or rejection. If
desired, separate graticules for each test

BASE STEP GENERATOR ———————~
oS ramay sousnr A s9t s
v T2

~

s /' \“'\- . 1

setup can be marked with colored lines o s e m— i, - i e
or tapes. 1= T
3. The production-test facility takes over at ————————COLLECTOR SWEEP ——m——— . —
this point and performs the test opera- e G e rousy e L |
tion with speed and accuracy. ‘:\ e ) T « f / X
Operational curves displayed on the Type 575 .ﬁvous LITING RESISTOR ‘,/
provide information desivable even in velatively S s o ~n-/””/
simple tests. A convenient switch makes it easy - * . s F= 1
to check test setups against a standard, and to : . o / - "] e e ‘
make direct comparisons. You'll be abead using g a e »
the Type 575 in any test procedure where a - i = t ’
meter reading is not entirely adequate, L wmaTEnsvEs ) [ i L i ¢J
TRANSISTOR A ' 1 _ ":ANSH'OIL
Your Tektronix Field Engineer has a supply =%
of the test set-up charts, and will be happy . i l rou

to help you with any phase of this operation.
If you are not already acquainted with the
performance characteristics of the Type 575,
ask your Field Engineer for a demonstration.

Type 575 Transistor-Curve Tracer. ... .. $975
f.o.b. Factory q

COMPONENT: ZN 700 /5/-027

Tekfronix, Inc. \ TESTING: BETA SEGREGATION

PROCEDURE: USE SPEC/AL SOCKET WITH BYPASSED BASE LEAD

P. O. Box 500 + Beaverton, Oregon -
Phone ‘Mltchell 4-0161 » TWX—BEAYV 311 ¢ Cable: TEKTRONIX o

e

o — —

YEKYRONIX FIELD OFFICES: Albuquerque, N. Mex. o Atlanta, Ga. o Baltimore {Towson, Md.]  Boston (Lexington, Mass.) o Buffolo, N.Y. « Chicogo (Park Ridge, 111.] o Cieveland, Ohic o Dollos, Texos o Doyton,
Ohio  Denver, Cola. » Detrait {Lathrup Village, Mich.] » Endicott {Endwell, N.Y.] « Greensboro, N.C. » Houston, Texas o Konsas City {Mission, Kan.) e East Los Angeles, Colif. « West Los Angeles, Calif. o Min-
neapolis, Minn. » New York City Area [Albertson, L.I., N.Y. » Stamford, Conn. » Unian, N.J.} » Orlandc, Flo. » Philadelphia Pa. e Phoenix, (Scotisdale, Ariz.) » Poughkeepsie, N.Y. s Son Diego, Calif. ¢ San Froncisco
(Polo Alto, Calif.) » St. Petersburg, Fla. s Syracuse, N.Y. s Yoronto {Willowdale, Ont.) Canada « Washington, D.C. {Annondale, Vo.}

TYEKTRONIX ENGINEERING REPRESENTAYIVES: Hawthorne Electronics; Portland, Oregon » Sealtle, Washing Tektronix is repi d in twenty overseas countries by q gil ing

In Evrope please write Tektronix Inc., Victoria Ave., St. Sampsons, Guernsey C.l., for the address of the Tekironix Representative in your country.
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MEETINGS AHEAD

June 9-12: Society of Women En-
gineers, Annual Convention, Ben
Franklin Hotel, Seattle, Wash.

June 10-26: British Exposition,
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, Washington,
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,
Atlantic City, N. J.

June 22-24: Standards & Electronic
Measurements, NBS, AIEE,
IRE, NBS Laboratories, Boulder,
Colo.

June 23-24: Solid-State Electronics
Workshop, IRE, ASEE, Purdue
University, Lafayette, Ind.

June 26-29: New England Elec-
tronic Conf., ERA, the Salsams,
Dixville Notch, N. H.

June 26-July 1: Materials Sciences,
ASTM, Chalfonte-Haddon Hall,
Atlantic City, N. J.

June 27-29: Military Electronics,
National Convention, PGME of
IRE, Sheraton-Park Hotel, Wash-
ington, D. C.

Aug. 23-26: Western Electronic
Show and Convention, WESCON,
Memorial Sports Arena, Los An-
geles.

Oct. 10-12: National Electronics
Conf., Hotel Sherman, Chicago.

electronics « JUNE 3, 1960

MARK
TIME

TO AN ACCURACY OF 1 SECOND A MONTH

You time-correlate data within 3
parts in 108 per day...when you
design your instrumentation tim-
ing system around an EECo Time
Code Generator.

More accuracy per dollar...Use
Model ZA 801 for BCD output
(24 digits), $765000, . Model
ZA 802 for Binary Coded output (17 digits), $7050°...both with
accuracy and stability equal to a secondary standard. Other minor
code format variations available.

Compact...sized for standard rack mounting...complete unit in-
cluding power supply measures 7” x 19” x 16”.

Furnishes as output both time-of-day code (24-hour recycling)
and any two of eight pulse rates. Suitable for oscillographs, strip
chart, recorders, magnetic tape, or driver for neon flash lamps.

Applications in lab or field. Use an EECo TCG as a clock, for
time correlation. Use it as the heart for your own system...incor-
porate it wherever you need time pulses. Or call on EECo’s special-
ized experience in developing complete timing and synchronization
systems.

For benefits and full specs write for Data Sheet ZA 801/802.

Electronic Engineering Company of catifornia
1601 E. Chestnut Ave., Santa Ana, Calif. « Kimbery 7-5501 « TWX: S ANA 5263
EE 0-1

MISSILE AND AIRCRAFT RANGE INSTRUMENTATION « DIGITAL DATA PROCESSING SYSTEMS
COMPUTER LANGUAGE TRANSLATORS « SPECIAL ELECTRONIC EQUIPMENT
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cin oice through 2000 miles of space...

Another Philco achievement
in global communications

As part of a major study of space communications tech-
niques, Philco is prime contractor for an Air Force project
to relay high frequency radio communications around the
curvature of the earth, through space. Known as the
Passive Satellite Relay Link, it will reflect voice and tele-
type signals from a 100 ft. aluminum-skinned plastic balloon.
Under NASA’s Project Echo, the balloon is to be launched
into a 1,000 mile earth orbit for use as a passive commu-
nications reflector.

The parametric amplifiers, receiving antennas, and track-
ing and receiving systems are Philco designed, built and
installed. The entire program is managed by Philco, under
the supervision of the Communications Directorate, Rome
Air Development Center.

This is one more step in man’s utilization of outer
space . . . and another important Philco achievement in
global communications. For capacity, facilities and expe-
rience in advanced electronic systems, look to the leader . . .
look to Philco.

Government & Industrial Group, Philadelphia 44, Pennsylvania

PHILCO

B TFamouws gor Quality the Wertel Over

Communications and Weapons Dlvision » Computer Divislon » Sierra Electronic Division

Western Development Laboratories



New Ketay size 15 integrating motor tachometer —

© REQUIRES NO WARM-UP TIME

© USES NO HEATERS

® HAS 1.0000 VOLT PER 1000 RPM OUTPUT
GRADIENT OVER ENTIRE TEMPERATURE RANGE

|
& 0. 9
TYPICAL CURVES g 5
1 i ol —— |

T
|

[

% DEVIATION |
FROM |v/I000RPM |

T

The Ketay integrating motor tachometer,
Type 105P2Y has many features that as-
sure high output-to-null voltage ratios and
extreme accuracy over the entire tempera-
ture range of —55°C. to +80°C.

In addition, the Type 105P2Y will give
instantaneous response, for no warm-up
time is required at any temperature within
the operating range. The Ketay design
uses no heating elements, mechanical ther-
mostats, amplifiers or external heat sources
and, as a result, the unit has increased
life, less weight and less power drain on
the over-all system.

The unit will pass military environ-
mental specifications called out in MIL-
S-17806.

[ e T R T il T VM T e
w
et . 1 deall 4.
8 TYPICAL CURVES
_ L2 — e (o -
! I |
== i — -~ . T -
L ! I INJPHASE AXIS ERROR
~.p -4 —20 20 40 60 Tmy e
S v
LT~ = =T TE>TT  pMPERATURE € )
'l \._~~
-
- I’ ~—2f i Nl TP W _—
'l \\\
— o — 3 s ,_\*, 1
' | ‘ QUADRATURE /AXIS ERROR |
S 1 - g— ‘ﬂ — _. e
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CHECK THESE GENERATOR SPECIFICATIONS:

Excitation (volts) : 115

Frequency (cps). ....400
Input current (nominal) amps. 0.0275
Input power (nominal) watts 19
Output gradient per 1,000 RPM @ 25°C .o ooocoveeee. 1.0000 + 05%
Phase shift with respect to input at 3600 RPM @ 25°C...................... 0° =:118”
Null voltage at 25°C. (Maximum Values)
IN.phase Fundamental at zero speed 2MV
Quadrature Fundamental at Zero speed ...........coooooovocervcomennncnne. -] sMV
Total harmonic 10MV (RMS)
IN-phase axis error 1MV
Quadrature axis error 1MV
Linearity —~0 to 4000 RPM (percentage
of voltage output at 3600 RPM) + .06%
Variation in output gradient with variation in
ambient temperature (— 55°C. to +80°C.)........ocooorvecereererneneent 0.2%
Variation in axic error with variation in
ambient temperature (—55°C. to 4-80°C.).................... et TMV £ )8 MV
Variation in phase shift with variation in
ambient temperature (—55°C. to 4-80°) - 1°

Warm-up time None
Total unit weight (motor and generator) 15 oz.

KETAY DEPARTMENT

Write for detailed specifications and drawings, or
for information on other Ketay integrating and
dampening tachometers.
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SPLIT SECOND
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New HUGHES® nanosecond diodes switch 50 times

faster than standard germanium diodes. it your circuits require
faster response, faster recovery, with greater accuracy, you can solve your problem with
Hughes nanosecond diodes.

Hughes nanosecond germanium diodes are designed to make today's circuits better—
and tomorrow's possible. They combine the most wanted parameters into one subminiature
component. They switch 50 times faster than the usual germanium diode; they have con-
ductances 50% higher; and they have rectification efficiencies greater than 70%. They have
higher Q and faster recovery (both forward and reverse), which give your circuits greater
accuracy and extremely low transient losses.

These new semiconductors were created especially for high-speed computer logic,
high-frequency transistor circuits, extremely fast reference switching, and low-noise,
low-level RF modulation and demodulation. If you're working with sophisticated circuitry
with exacting requirements, the Hughes Semiconductor sales engineer in your area is a
good man to know. Call him.

Or write Hughes Semiconductor Division, Marketing Department, 500 Superior Avenue,
Newport Beach, California.

[ TYPICAL PARAMETER RANGES
"~ Forward Volage @ 100mA 75V 10 .66V
Reverse Current @ —3V B
o Reak Inverfe, ol ot g Creating & new sorld with ELECTRONICS
_ Reverse Recovery** {150t 2.5n ec. | -
Shunt Capacitance @ zero bi 1.0uxfd
Réctmcaﬂon Efficioncy @ 100mc - 0% H U G H E s
Q @ zero bia = 0 i
Maximum Powet Dissipation B0mW A
- *1.5n sec. limsts PIV to 10 volts — 3 HUGHES AIRGRAFY COMPANY
*sSwitching 10mA o ~—6 volts and recovering o 2KQ SEMICONDUCTOR DIVISION
with a joop of 1000. A pling scope
{ 1+ used tor measuring this recovery.

|
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" NEW
“Joy Stick”’
Positioner

2"

(3 "
ot .
SRR
N
4

4’ }

with Exclusive “JOY STICK’’

490WA1 Waveform
generator. Generates
keying signals for the
72 different wipes.

490SA1 Switching e

| Amplifier, Combines URIR : R
two picture signals AL A
in accordance with

applied keying wave- |

form.
- — :
NelEize s = 490RA1. Remote Con-
TELECHROM E ; ¥ Lt £ trol Unit. Selects and
3 X controls desired ef-

fect. Designed for

console or desk
mounting. Easily
modified for inte-
gration into existing
studio facilities,
Complete with pow-
-er supply—-512CR1

1 b Available Portable or Rack Mounted



June PROCEEDINGS presents
an exclusive report

of world-wide significance

IRE is proud to present, in June 1960 Special
Issue of PROCEEDINGS, the findings of a team of
271 engineers who for 214 years conducted studies of
world-wide significance for the future of television.
The Television Allocations Study Organization —
formed by the TV industry in 1956 at the FCC’s re-
quest — has exhaustively analyzed the engineering
factors underlying allocation of frequencies for VHF
and UHF television broadcasting.

As the number of television services grows, a better use of TV channels becomes
increasingly important. TASO engineers first drew up specifications for measuring TV
field strengths; then sifted data on field strengths of VHF and UHF. They have discovered
reasons for hitherto unexplained deviations, and have also sought to establish a relation
between field strength and picture quality.

How good are directional TV transmitting antennas? The results of extensive
field tests are analyzed. To what extent do interfering signals and noise affect picture
quality? How accurately can one predict an interfering field? These and other questions

are answered.

List of contents: . .
So important are the TASO findings
BE SURE YOU READ THESE ARTICLES! 1

“Television Allocations Problems* by E. W. Allen, Federal Communications that IRE has allocated 120 pages to them.
Commission i ' If you are not already an IRE member, we
“The Television Allocations Study Organization—a Summary of Its suggest you send in the coupon below to
2p1ectfiv1gz.500nl;an|za§{orti alel Acciotmphshments" by George R. Town, exec. reserve a copy. for the June 1960 PRO
ir. o ; lowa State University s . =
“Measurement of Television Field Strengths in the VHF and UMF Bands" CEEDINGS will surely remain the defin-
‘b‘); H. T. tl.iead, l: [.)..Rlngs anq Ass?cldatis; and Ogden L, Prestholdt, .CBS-'TV itive work on VHF and UHF TV for many

O'o{:;aa: ing Television Service Fields” by Alfred H. LaGrone, University years to come.

:‘Ilr;f;g?:sgg b;'u."fefceaog Television Field Strengths at Ultra-High Fre- L _ o oo oo oo S — T S BN Sl 5P S,

“Tropospheric Fields and their Long-Term Variability as reported by

TASO" by Philip L. Rice, National Bureau of Standards THE INSTITUTE OF RAD|0 ENG|NEERS
“picture Quality—Procedures for Evaluating Subjective Effects of Inter- 1 East 79th Street + New York 21, N. Y.
ference” by G. L. Fredendall and W. L. Behrend, RCA Labs.

‘‘Measurement of the Subjective Effects of Interference in Television 5 i

Reception” by Charles E. Dean, Hazeltine Research Corp. 0@“ The (] Enclosed is $3'00'

% [J Enclosed is company purchase order

z  for the June, 1960 issue on Television.
All IRE members will receive this June issue as usual.
Extra copies to members, $1.25 each (only one to a member.

“‘Studies of Correlation between Picture Quality and Field Strength in <
the United States’ by C. M. Braun and W, L. Hughes, lowa State 5
University &
“‘Relative Performance of Receiving Equipment as reported by TV Service- 3
men” by Holmes W. Taylor, Burroughs Corp.

“VHF and UHF Television Receiving Equipment’’ by William 0. Swinyard,
Hazeitine Research Corp.

“Findings of TASO Panel | on Television Transmitting Equipment’ by H. G. Name LS . . s S
Towlson of General Electric Co. and J. E. Young, RCA

“Determining the Operational Patterns of Directional TV Antennas' by
i, G. Kear, of Kear and Kennedy, and S. W, Kershner, of A. D. Ring and Company.
$S0C.

“'Sound-to-Picture Power Ratio" by Knox Mcliwain, Burroughs Corp.

“presentation of Coverage Information” by D. C. Livingston, Sylvania Address

Electric Products, Inc.

“The Television System from the Allocation Engineering Point of View”

by Robert M. Bowie, Sylvania Research Labs. City & State. Y
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For a Digital Voltmeter with =.01% Accuracy
s TN E — i 7 " IOO@?IMIMLWMW 7 TR E S ==

T WORESLEE Eelt SUSEL L
& .
| |
+{916/512(

non-linear systems inc.

FOR FULL FOUR-DIGIT ACCURACY IN VISUAL MEASURING JOBS—production checking, instru-
ment calibrating, laboratory testing, receiving inspection — the NLS 481 Industrial Voltmeter is your
best buy in digital instruments. Here’s a precision instrument that matches — even surpasses — other
dry-stepping switch meters in accuracy, speed, reliability . . . yet sells for $1,000 to $2,000 less! High-
volume production techniques enable NLS to offer the 481 at just $1,355.00, complete. Compare
its performance with that of higher-cost competitive meters. Many major companies have . . . and
they are now using the NLS 481 in quantities of 50 and more!

481 Specifications: Accuracy +.01% . . . measures DC voltages from +0.00] to +999.9 . . . plug-in accessories permit measuring
AC or low level DC voltages . . . balancing time: 1 second, average . . . input impedance: 10 megohms on all ranges . . . automatic
indication of range and polarity . . . internal standard cell permits verification of calibration . . . one-package design (5%" high, 15%4*
deep for 19” rack) . . . available from stock for immediate delivery . . . $1,355.00 complete,

Originator of the Digital Voltmeter

[ ] *
non-linear systems, INCe v mar (san piEco), caLIFoRNIA

NLS — The Digital Voltmeter That Wotks .. . Aad Works . . . And Works!

electronics - JUNE 3, 1960 CIRCLE 65 ON READER SERVICE CARD 65
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FOR ANY ENVIRONMENT

New Hamilton Standard developments mark significant
advances in static inverter performance, reliability

e Operating ambients from —55 to + 125°C
o Frequency regulation to == % cps

e Voltage regulation to = 0.87%

o Efficiencies greater than 80%

o Transient and overload protection

These characteristics represent major improvements in in-
verter performance—improved performance without sacri-
fice of reliability. In fact, Hamilton Standard has achieved
significant reliability increases in all inverters now under
development. This development program includes over 40
models with extremely favorable power-to-weight ratios
and outputs ranging from 15 va to 10 kva, single or poly-
phase, 80 or 400 cps, square or sine wave,

OTHER POWER CONVERSION EQUIPMENT, produced
by Hamilton Standard, includes static converters (AC-AC,
DC-DC), static power supplies (AC-DC), transient sup-
pressors, and thermoelectric converters.

NEW POWER CONVERSION PROJECTS now in advanced
stages of study at Hamilton Standard are:

* Constant frequency input/variable frequency output
« Variable frequency input/constant frequency output
* Random variable input/ controlled variable output

« Static circuit protection

¢ Controls for fuel cells

ADVANCED POWER SOURCE DEVELOPMENT is just
one of the areas of electronics in which Hamilton Standard
is working today. The company’s experience also includes
instrumentation, monitoring, and electronic flight control
systems for missiles and aircraft. These activities, plus the
technologies developed in producing electronic controls
for environmental conditioning systems, starters, turbojet
and rocket fuel controls, propellers and ground support
equipment, establish Hamilton Standard as a dependable
source of widely diversified electronics capabilities.

WHATEVER YOUR REQUIREMENTS in power inversion
are, Hamilton Standard can serve you well. For full details
write Hamilton Standard Electronics Department, 70 Main
Street, Broad Brook, Connecticut.

HAMILTON

DIVISION OF UNITED AIRCRAFT CORPORATION

STANDARD

WINDSOR LOCKS, CONNECTICUT

i

ENVIRONMENTAL CONDITIONING SYSTEMS
far space vehicles and such odvanced air-
craft as the B-58, 880, B-70 are important
aspects of Hamilton Standard diversificatian.

electronics + JUNE 3, 1960

ENGINE CONTROLS for aver 20,000 air-
craft gas turbines have been praduced by
Homiltan Stondard. The company’s latest can-
trol work invalves advanced rocket engines.

 Vp—— = i — i

GROUND SUPPORT EQUIPMENT, Hamilton
Standard is presently producing a wide
range of GSE far bath missiles and air-
craft—fram special tools to complete systems,
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NO. 25000 SERIES HIGH Q MINIATURE
VARIABLE AIR CAPACITORS

High Q at high frequencies. Rotors and Stators pre-
cision machined from extruded solid brass, Terminal
integral part of Stator block. Shaft an integra! part of
Rotor, Screw-driver slot adjustment or Y3’ extended
shaft for knob. Only 6 parts to a complete Capacitor.
Stock sizes 15, 25 & 35 mmfd. single or dual units.

CONSISTENTLY PERFECT FOR COMMERCIAL AND

AVON e

APPLICATIONS
FINE PITCH

GEARS

(AND SUB-ASSEMBLIES)

@ Pxacting tolerances
+from commercial gr
o Pprecision. .

J “Specific’’ for electronic equip-

ment, control components, small
tools, motors, and UNCOMPRO-
MISING SPECS.

SPECIAL: Internal, external,
helical, and spur gear tooth
grinding; also shaved tooth
gears,

NOTE: AVON is fully equipped
for development and process-
ing of precision sub-assemblies.

ultr

@ Generoted in wide “range of
£ steels, non-ferrous tals, and
non-metallic materi

L r .
® Capacity range: 12 to 200 d.p.,
and maximum O.D. of 7V2".

le Source for Fine Pitch Cut Gears
ost modern faci for erating con-
spect oo .

to your ex
s Stondar

“AVON has every pra
?:femly perfect Fine

her precision or com
pes, ALL classes, .from

SUPER [ AVON has “the W

ab " do gear toath grinding ar shaving on interna
P sears. Almost unbelievable close tolerances

of perfection . . . whether yaur order is for one piece

j has the finest, modern testing and checking equip
' yau af micro-assembly of your most eri uﬂ
ry

fit wb.mb.:::.!éowltrmﬁwym‘%

AVON has over fifty years aggregate engi g experience. We will
be glad to work with you on any development project requiring Fine
Pitch cut gearing or sub-assemblies. You can depend on AVON, Send
drawings or descriptions for free estimates.

PRODUCTION - EXPERIMENTAL - CONSULTING

Avo N GEAR AND ENGINEERING (O.

*The Company Geared for the Space Age’’
2009 Rice Street * Melrose Park (Chicago Suburb), lilinois

JAMES MILLEN MFG. CO., INC.

MALDEN |
MASSACHUSETTS ‘

4

CIRCLE 200 ON READER SERVICE CARD

Qualified Telemetry System

MEETS MIL-E-5272

Environment

This is the Ryan Q-2C Firebee Drone’s telemetering system . .. packaged
by Dorsett engineers in a compact 8" x 13" x 5% " configuration. These
standard Dorsett telemetry components are used in the Model TMS-106
system: up to ten Model 0-3 tube-type subcarrier oscillators, a Model P5-3]
solid state power supply, an R-40 voltage regulator, a Mode!l TR-4 PM trans-
mitter, and o 25-watt A-25 amplifier.

For your telemetering requirement, whether missile, aircraft, drone, or
balloon, DORSETT provides proved capabilities and facilities for the design
and production of FM/FM, FM/PM, FM/FM/FM and POM./FM systems and
components. Geared to quantity production orders, DORSETT also provides
close progressive technical ligison that assures customer satisfaction. Write
today for specifications on proved-design
DORSETT telemetry equipment.

DORSETT
P. 0. BOX 862

TEL. JE 4-3750 NORMAN, OKLA.

CIRCLE 201 ON READER SERVICE CARD

68 CIRCLE 68 ON READER SERVICE CARD JUNE 3, 1960 - electronics



*

has easily read 50 mm wide,
rectangular coordinate channels

THIS NEW
2-CHANNEL

DIRECT WRITER...

Sasnonn Khontiay Fivssvmave

e

mounts in 10%"” of rack space
or in a separate portable case

intercharig,;eable “850" Series plug-in
preamplifiers for each channel

pmnn"\ :

nnnnmu"..',,:L.‘: 4
W E——
]

1 v qu
shdi

Compactness and versatility without loss in perform-
ance is the design concept for this new 2-Channel
Direct-Writer from Sanborn. The Model 297 provides
two complete recording channels in only 105" of panel
space, making it extremely useful as a monitoring
recorder — integrated with large instrumentation set.
ups in data processing installations, test stands and
similar applications. In its own portable case, the Model
297 will be equally useful in laboratories and field applica-
tions as a bench-top instrument.

Preamplifiers are “850" Series plug-in interchangeable
units, available in Carrier, DC Coupling, Phase Sensi-
tive Demodulator, and Low Level types. They may be
used in any combination, one for each channel. An in-
ternal MOPA for carrier and chopper excitation is also
available.

The basic recorder assembly houses a preamplifier
power supply, transistorized power-amplifier power
supply, and two transistorized current-feedback power
amplifiers with built-in electrical limiters that provide
damping at all times. The entire unit has built-in
forced filtered air cooling.

The recording mechanism has rugged, enclosed gal-
vanometers with velocity feedback damping . . . 4
different chart speeds selected by push buttons . . .
timer/marker stylus with 1 second timer . . . approxi-
mately 6 inches of visible chart with immediately visible
traces made by heated stylus. The electrical and me-

=
_

SANBORN Model 297 Oscillographic Recorder

[

¥

chanical specifications in combination with the many
“big system’ operating features make the compact
Model 297 one of the most useful, reliable 2-channel
direct writers available.

Contact the Sanborn Sales-Engineering representative
nearest you or write the main office in Waltham for com-
plete information and application assistance, Sales-
Engineering representatives are located in principal
cities throughout the United States, Canada and foreign
countries.

Model 297 2-Channel Recording System Specifications
(Less plug-in preamps)
Sensitivity: 0.1 volt/mm nominal

Frequency Response: DC to 125 cps within 3 db, 10 mm
peak-to-peak amplitude

Gain Stability: Better than 15% from 20°C to 40°C or line
voltage change from 103 to 127 volts

Linearity: Max. non-linearity is 0.2 mm
Electrical Limiting: Approximately =115%, of full scale

Chart Speeds: 1, 5, 20, and 100 mm/sec. by mechanical
push button

Dimensions: 10%” high x 16" deep x 19" wide
Paper Take-up: electrically operated

(Specifications are subject to change without notice.)

SANBORN ¢ COMPANY

Industrial Division
175 Wyman Street Waltham 54, Massachusetts
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Palladium Diffusion Purifier removes
all impurities from commercial

CHEMICAL

DIVISION

cylinder hydrogen

The Engelhard Palladium Diffusion Purifier is used to re-
move all impurities from commercial cylinder hydrogen.
This includes such impurities as oxygen, nitrogen, argon,
water vapor, hydrocarbons and any others found in com-
mercially bottled hydrogen.

The hydrogen purity achieved is, without question, the
highest obtainable—no trace of impurities are detectable
in the purified gas, by any known method.

Electrical circuit interlocks prevent palladium and hydro-
gen contacting at 150°C to form beta phase Pd-H2 system
which is brittle and impervious. Impurities are not permitted
to accumulate within the palladium tubes. Impurities are
bled off continuously with a small hydrogen stream which
is vented to a hood or a small burner. A check valve located
in the pure product line prevents back flow into the tubes.

The Engelhard Hydrogen Palladium Diffusion Purifier is
now manufactured in standard sizes for flowrates from
5 scth up to 1000 scfh. Larger sizes are custom built to meet
customer's requirement. Write for literature and price list.

CHEMICAL DIVISION o 113 ASTOR STREET
NEWARK,

90 0 0 0 @

fine wire, thin foils, ribbon and N

PLATINUM

tubing in noble metals and N B
their alloys, for all applications.

The unique combination of properties of the noble metals
continually recommend them for industrial applications. Our
modern melting, wire drawing, rolling and heat treating
equipment coupled with long experience in the field is at
your service for production of standard and special items.
WIRES: Bare drawn wire of ductile materials down to .004”
—High temperature thermocouple wires—High temperature
furnace windings — Potentiometer and Resistance wires —
Platinum clad tungsten wire.
FOILS: In platinum, palladium and gold down to .0001"—
In iridium and rhodium as thin as .001".
TUBING: Seamless in platinum, palladium, gold and their
alloys. Sizes from .018" with .004” wall up to 1%2"” with
.042" wall.

For complete information write for our leaflets, “Fine
Wire, Foils, Ribbons" and "Noble Metal Thermocouple Wire”,

BAKER PLATINUM DIVISION » 113 ASTOR STREET
NEWARK, N. J,

DOMESTIC DIVISIONS: AMERICAN PLATINUM & SILVER OIVISION * AMERSIL OUART2 OIVISION *» BAKER CONTACT OIVISION *« BAKER OENTAL DIVISION * BAKER PLATINUM
OIVISION » BAKER SETTING OIVISION ¢ CHEMICAL OIVISION * HANOVIA LIQUIO GOLO OIVISION * INSTRUMENTS & SYSTEMS DIVISION * IRVINGTON.BAKER REFINING OIVI.
SION * D, E. MAKEPEACE DIVISION *» RESEARCH & OEVELOPMENT OIVISION ¢ H. A. WILSON OIVISION. COMPANIES ABROAD: ENGELHARD INDUSTRIES OF CANADA, LTO., TO-
RONTO » ENGELHARD INDUSTRIES LTD., BAKER PLATINUM DIVISION, HANOVIA PRODUCTS DIVISION,LONDON * SOCIEDAD SURAMERICANA DE METALES PRECIOSOS S.A., BO-

PROMPT PRECIOUS METAL SCRAP RECOVERY SERVICE « ENGELHARD PROCEDURES RECOVER
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BAKER
CONTACT

DIVISION

precious metal
contacts for high-reliability

For high-reliability and long operating life, precious metal
contacts in pure or alloyed forms of silver, platinum, palla-
dium and gold are very definitely indicated. These contacts
provide unmatched high resistance to atmospheric corrosion,
deformation, arc erosion, binding and metal transfer. Baker
precious metal contacts are supplied as wire, rod, sheet and
in a complete line of fabricated forms. Facilities are also
available for manufacture to your specifications. Write for
Baker Contact catalog.

BAKER CONTACT DIVISION « 207 GRANT AVE. E. NEWARK
HARRISON P, O., N. J.

P s
Y @

EXECUTI1VE OFFI1CES:

JERSEY
113 ASTOR STREET NEWARK 2 NEW

CHEMICAL

DIVISION

corrosion-resistant rhodium plating

The properties of Rhodium are particularly well-suited to
many electrical and electronic applications. In general,
Rhodium improves efficiency whenever a low-resistance,
long-wearing, oxide-free contact is required. Rhodium plate
2 assures low noise level for moving contacts, no oxide recti-

R STR VG RRRnACE CENTERED GUBIE GRo:7Rsk fication, low and stable contact resistance. Rhodium plated
slip rings and commutators show negligible wear. The posi-

peni LVRIGRIIR02.91 tivz action of plated contacts subjected to long periods of
inactivity emphasizes the efficiency of Rhodium for safety
alarm contacts. Excellent protection against atmospheric
corrosion is obtained for printed circuits by plating Rhodium
over nickel to assure long wear and low noise, or Rhodium

DENSITY | 12.44

MELTING POINT | 1966°C

TP s over Silver to protect against tarnish and corrosion.
COEF. OF LIN. EXPANSION | 8.19 X 10* 0°C, PER °C In the realm of high and ultra-high frequency the high re-
. sistance of Rhodium to surface corrosion under all atmos-
THERMAL CONDUCTIVITYR{0°C) 213 €.G.5. UNITS pheric conditions is specially useful. Oxide-free contacts
2 eliminate partial rectification and unwanted signals.
REFLECTIVITY ELECTROPLATE] 787 AT—620 MU Call for technical assistance or write for literature.
HARDNESS ELECTROPLATE | 540-640 V.H.N. 20 GRAM LOAD CHEMICAL DIVISION + 113 ASTOR STREET

NEWARK, N. J.

GOTA » ENGELHARD INDUSTRIES S.A.R.L., PAR!IS *+ ENGELHARD INDUSTRIES A/S. COPENHAGEN ¢ GLOVER & GOODE PTY.,LTD., MELBOURNE ¢« ENGELMARD INDUSTRIES, K,t

TOKYO * ENGELHARD INDUSTRIES, PTY., LTD., MELBOURNE ¢« ENGELHARD INDUSTRIES, LTD., ZURICH * INDUSTRIEENGELMHARD S.P.A., ROME * GUILIANO STACCIOLI-METALL} PE
210S0 S.P.A., ROME » INVERSIONES EN INDUSTRIES NACIONALES, S.A,, BOGOTA.ASSOCIATED COMPANIES: KALIE.CHEMIE-ENGELHARD KATALYSATOREN G,M,B,H,, HANOV...

100% OF ASSAYED PRECIOUS METAL CONTENT « IRVINGTON-BAKER REFINING DIVISION
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In achieving airborne radar reliability...

HAZELTINE
SPECIFIES . TAPER TECHNIQUE

Designed for this U. S. military Airborne Early Warning Radar plane is one of the most important radar systems
in the free world—Hazeltine Corporation’s new AN/APS-95. Developed for duty around the clock in all weather,
it cannot fail.

And—because it must not fail, Hazeltine engineers specified A-MP Solderless Taper Pins and matching Blocks
for all critical circuits. A-MP Taper Technique gives Hazeltine the uniform top reliability and compact size it
demands as well as great versatility: formed or pre-insulated solid taper pins in three series; wide size range of stack-
able one- or two-piece blocks plus precision crimping tools. Everything is solderless, of course.

Industry-proved reliability can be yours too, with this outstanding A-MP Taper Technique. Write today for
more information.

“The AN/APS-95 is a fitting tribute to the 35th
ANNIVERSARY OF HAZELTINE CORPO-
RATION. Pictured above is the Radar Set Con-
trol of this important system.

AMP INCORPORATED

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

A-MP products and engineering assistance are availablethrough subsidiary companies in: Australia ¢« Canada ¢ England « France s Hollandeltalye Japan
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FIG. 1—Parametron with inductance
variable excitation (A), attendant
voltage-frequency and oscillation re-
gion characteristics (B and C) and
oscillation build-up waveforms (D)
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Parametron Computer Circuits

Discussion of characteristics and coupling of parametrons prefaces
description of logic, register, adder, counter, translator and converter circuits

By KYOZO NAGAMORI,

Chief of the 4th Laboratory,
Research Laboratories,
Nippon Electric Co, Ltd., Tokyo, Japan

SINCE the parametron was invented
by Assistant Professor Goto' of
Tokyo University and was made
public in July 1954, it has been
investigated vigorously at various
research institutes and laborato-
ries. The device is now finding a
wide field of application in elec-
tronic computers and various digi-
tal apparatus.

Oscillation frequency : The
parametron utilizes a nonlinear re-
actance consisting of a resonant
circuit made up of an inductance L
and a capacitance C. By causing
either L or C to vary periodically,
an oscillating current is produced
in the resonant circuit.

Such a phenomenon is observed
when the resonant frequency of the
circuit (determined by the average
value of L(t) and C or the average
value of C(t) and L) is made ap-
proximately equal to f, or 4 of the

electronics + JUNE 3, 1960

excitation frequency 2f, and when
the frequency of the produced oscil-
lation becomes exactly equal to f.
Such a phenomenon is referred to
as parametric oscillation.

As a method of excitation, either
the inductance L or the capacitance
C may be varied. With parametrons
now in practical use, however, the
parametric oscillation caused by
varying the inductance has been ex-
clusively adopted. This is a method
of varying inductance by changing
permeability thus utilizing the non-
linearity of magnetic materials.

An example of a circuit using in-
ductance variation is shown in Fig.
1A. This circuit consists of primary
windings in the same direction on
two ferrite cores of toroidal form
each 4 mm in external diameter, 2
mm in internal diameter and 1 mm
in thickness, of secondary windings
wound on the two ferrite cores in
opposite directions to each other
and of a capacitance C. In the pri-
mary windings, an excite current at
a frequency of 2f is superimposed
on a d-c bias I,.,.

Note that the excitation fre-
quency used for parametrons now
in use is about 2 Mc while the power
consumption per parametron is of
the order of several centiwatts. For
the reduction of power consump-
tion, various parametrons of im-
proved form have been announced.

Oscillation region: It is desirable
that the parametron resonant cir-
cuit be exactly tuned to one-half the
excitation frequency. Even if the
resonant circuit is slightly detuned,
oscillations can still take place whose
range varies with the intensity of
excitation as well as with the char-
acteristics of the magnetic core.

Figure 1B shows the variation of
oscillation voltage as a function of
excitation frequency. Hysteresis is
observed at lower frequencies. The
oscillating conditions between f, and
f. are of two kinds, as will be dis-
cussed, representing the funda-
mental nature of parametrons used
as logical elements.

To be more specific, let the phase
of an oscillating condition be 0
phase, then the phase of the other
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oscillating condition is = phase
which differs 180 degrees in phase
from 0 phase. For this reason, the
region between f, and f. is called
the two-valued region.

The region between f. and f, can
take a third condition, in which no
oscillation can occur under a cer-
tain condition. This region is called
the three-valued region.

Figure 1C illustrates the thresh-
hold of oscillation with respect to
the excitation frequency and the ex-
citation current. It is evident from
this figure that the parametron op-
erates stably under sufficient exci-
tation current.

Amplifying action: The oscilla-
tion phase is the phase of small
oscillation at f which was present
in the resonant circuit prior to ex-
citation. If a small oscillation of 0
phase is present prior to excitation,
the 0 phase oscillation occurs;
whereas, if a small oscillation of =
phase is present, the » phase oscilla-
tion oceurs. In this way the ampli-
tude of oscillations which existed
initially increases excitation pro-
gressively, the ratio of the small
oscillation amplitude to the ampli-
tude of the final oscillation reach-
ing about 80 db. This phenomenon
is called the amplifying action of
the parametron.

Limiting action: Figure 1D
shows the build-up process of the
oscillation of a parametron. As will
be evident, upon applying excitation
the oscillation voltage increases ex-
ponentially. It is true that in theory
the amplitude of oscillations should
increase without limit, but actually
it stabilizes at a definite amplitude
because of the nonlinearity of the
magnetic core. This action is re-
ferred to as the limiting action.

Phase quantizing action: The
small input oscillation determining
the oscillation phase of a param-
etron is not exactly in the 0 or =~
phases. Even if a considerable
phase difference is produced, the
ultimately stabilized, phase invari-
ably settles at either of two points
differing in phase by 180 degrees.
This property is called the phase
quantizing or pull-in action.

Memory action: The oscillating
condition of a parametron receiving
excitation remains unchanged un-
less the excitation ceases thus be-
coming irrelevant to the input in-
formation. Therefore, the control
of the oscillation phase under exci-
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FIG. 2—Impedance (A) and transformer (B and C) coupling, and time
relation of excitation currents in three-rhythm excitation (D)

tation conditions is generally impos-
sible except during the initial
period of excitation. This property

of holding information is called
the memory action.
Coupling parametrons: A para-

metron can assume two oscillating
conditions. Accordingly, it may be
used as a two-valued logic element
to correspond with the opening or
closing of relay contacts.

Although the 0 and = oscillation
phases are made to correspond to 0
and 1, respectively, for convenience
of handling in logical algebra, they
may be expressed as (+) and (—)
or +1 and —1. This can be done
since the voltage in = phase is as-
sumed to be +FE, that in 0 phase be-

comes —FE.
The control of the oscillation
phase of a parametron is performed
by information given prior to exci-
tation. Typical coupling methods are
shown in Fig. 2A, B and C. Fig. 2A
shows a case in which two param-
etrons are connected with an im-
pedance Z (normally a resistance) ;
Fig. 2B and C show cases in which
a coupling transformer is used.
Each parametron furnishes infor-
mation current to the primary wind-
ing (one-turn winding) of the trans-
former coupled with the succeeding
parametron through the oscillation
voltage stabilizing resistor R.
Three rhythm method:
control resulting from

Since
input in-
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formation is not possible, it
is necessary to make the output of a
parametron the nucleus for con-
trolling the phase of another param-
etron coupled to the first. Control
is achieved by making or breaking
the excitation for the transmission
of information.

The sequence of making or break-
ing excitation need only be such
that directivity is given to the
transmission of information. In
general, parametrons are divided
into three groups from view-point
of excitation. Excitation period is
shifted as shown in Fig. 2D.

Suppose that parametrons 101
and 102, parametron 201, and para-
metron 301, are subject to excita-
tions I, II, and III in Fig. 2D, re-
spectively. At time ¢,, parametrons
belonging to I (abbreviated I param-
etrons) are oscillating and infor-
mation is delivered to the param-
etron at each side in the form
of small oscillations. Since the out-
put is devoid of directivity, infor-
mation is delivered to parametron
III via a coupling transformer.

At time ¢,, parametron II starts
oscillation in the same phase as the
small oscillations from parametron
I thus turning into the same phase
as that of a parametron connected
to the left-hand side. At time ¢,
excitation of parametron I is
stopped and only parametron II is
sustaining oscillation. Thus, in-
formation of parametron I has been
transferred to parametron II.

In a similar manner, information
is transmitted in succession to the
right in accordance with the excita-
tion periods of I, II, and III. T and
f, which equals 1/7T, are called the
information transmission time and
the keying frequency, respectively.
Keying frequency of parametrons
now in use is from 10 to 30 Ke.

This excitation method is called
the three-rhythm or normal ex-
citation method. An excitation
method not based on the above-
mentioned principle—for example
excitation such as performed only
when required—is called the abnor-
mal excitation method.

Symbolic representation: Param-
etrons are normally represented
by small circles as shown in Fig.
3A. The classification of excitations
is expressd by a number of three-
digit places, making 3 a model
number (for instance 101, 401, and
701 are excitations for I) or simply
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by notations I, II, and III.

Where the output of a param-
etron is fed to another param-
etron as a phase control signal of
unit intensity, two small circles are
connected by a solid line (positive
coupling). To denote a coupling of
n (an integer) times the unit in-
tensity, an n-fold coupling is used.
To represent a coupling of phase re-
versal (negative coupling), the solid
coupling line is intersected perpen-
dicularly with a short line.

Parametrons which produce a
standard phase of = or 0 at all times
are referred to as constant param-
etrons. To indicate that a signal
input is impressed to a parametron
from a constant parametron, the
sign (+) or (—) is written within
a small circle so as to correspond
to = or 0 phase. Therefore, when
constant information of = phase
(+1) is given at unit intensity, an
encircled + sign is written and an
encircled — sign is written for con-
stant information of 0 phase (—1).
In general, » plus signs or » minus
signs are written within a small
circle where constant information
of n times the unit intensity is im-
pressed.

To discriminate between the in-
put and output lines of param-
etrons, arrows are used. Black
dots are sometimes used at the out-
put sides, as shown in Fig. 3A,
when the direction of transmission
of information is clearly indicated.
To branch information out, the
connection shown in Fig. 3B is
adopted. A schematic representa-
tion is shown in Fig. 3C.

10t 201 301 102 202 302 {03

(A}

(c

FIG. 3—Symbolic representation of
a parametron delay circuit (A), and
symbolic (B) and schematic (C)
representation of connections for
branching information

Majority circuits: Where a num-
ber of inputs are given to one param-
etron, they are applied simultane-
ously to the input transformer as
shown schematically in Fig. 4A. In
this case, the small oscillation be-
comes the algebraic sum of the cur-
rents corresponding to the number
of inputs, the oscillation phase be-
ing determined by this majority
principle. Therefore, the number of
inputs is restricted to an odd num-
ber.

In practice three inputs are used,
by taking into consideration er-
roneous operation resulting from
scattering in oscillation voltage.
The maximum number of inputs is
five.

AND circuit: The AND circuit
using a parametron is primarily in-
tended for a case of two inputs. Two
AND circuits are combined for a case
of three or more inputs. In Fig. 4B,
let 103 be a constant parametron
for —1. Then the output of 201
produces +1 only when both 101
and 102 information are +1 simul-
taneously. This condition is in ac-
cordance with the majority prin-
ciple.

Let the information from 101 and
102 be # and y. Then the output of
the AND circuit becomes the product
of  and y (logical product) which
is represented as shown in Fig. 4C.

OR circuit: In Fig. 4B, let 103
be a constant parametron of +1.
Then the output of 201 becomes
+1 when either or both of 101
and 102 are +1. Let the two
lines of information be z and y,
then the output of the ORrR cir-
cuit becomes the sum of xr and y,
or x + y (logical sum). This condi-
tion is represented as shown in Fig.
4D. In the same manner as in the
case of the AND circuit, the basic
form of the OR circuit is for the case
of two lines of information.

NOT circuit: It is intended by
using a parametron in the NOT cir-
cuit to reverse —1 (0 phase) to +1
(= phase) or +1 to —1. This
circuit is shown in Fig. 4E. By
making the direction of the pri-
mary winding of the input trans-
former opposite to that of the
positive coupling, information is
available at 201 which is comple-
mental to that at 101. The NoOT
circuit is expressed as shown in
Fig. 4F, NotT for information « be-
ing expressed by «’.

Reference phase: So far, an ex-
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pression 0 phase or » phase has been
used for the phase information of a
parametron. This is a relative mat-
ter—that is, the phase is deter-
mined only by comparison to a
phase which becomes the reference.

The reference phase is created by
the circuit shown in Fig. 4G or a
delay circuit in which three param-
etrons are connected in ring form.
This delay circuit memorizes one-
bit of information.

Since this information is sus-
tained at a constant value after the
power switch has been thrown (that
is, the excitation is not stopped), 0
or » phase is considered the refer-
ence phase assuming the informa-
tion is in 0 or » phase. The constant
parametron, as previously men-
tioned, corresponds to the present
circuit. All constant information is
furnished from the present circuit
as a supply source.

Shift register: Figure 5A is a
symbolic representation of a circuit
called the serial-type register. Bi-
nary 4-bit numbers are stored in
succession in this register at a
period of 4T. Since the input to G
is normally zero, the AND circuit 105
is closed. The contents of the regis-
ter remain unchanged even if an in-
formation input is fed to the input
S. Upon applying four pulses on the
G input terminal in order to rewrite
the contents, the information from
the S input terminal enters the reg-
ister through AND circuit 105 and
OR circuit 201 and, at the same time,
the previous contents are erased by
AND circuit 101.

Figure 5B and C shows a parallel
type register circuit in which each
digit place of a binary number is
stored at a period of T. The AND
and OR circuits of Fig. 5B operate
in a similar manner as in the case
of the serial type register circuit of
Fig. 5A. Upon sending one pulse to
terminal G, the previous contents
are erased and new information is
written.

Figure 5C shows a circuit ar-
rangement by which the method of
writing in the input information
has been changed. The principle of
circuit operation is the same as that
of Fig. 5B. A shift register circuit
capable of shifting digit places is
illustrated in Fig. 5D.

Note that a gating circuit for
shifting has been attached although
the basic circuit construction is the
same as that shown in Fig. 5C. Each
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FIG. j,—Schematic (A) and symbolic (B) diagrams of majority circuits,
symbolic diagrams of AND (C) and oR (D) circuits, schematic (E) and
symbolic (F) diagrams of NoT circuit and reference phase circuit (G)

time a pulse is applied to the LS or
RS terminal in the figure, one digit
place is shifted to the left or to the
right.

Half adder: The principle of the
half adder circuit is shown in
Fig. 6A. Parametrons 101 and
102 constitute an OR circuit for
the sum of inputs x and y and
an AND circuit, respectively. Param-
etron 102 produces carry-over, C,
while parametron 201 produces the
sum, S, by parametron 101 and an
AND circuit for NOT for carry-over
parametron 102.

Full adder: The principle of the
full adder circuit is as shown in
Table I. The parametron circuit
meeting this requirement is shown
in Fig. 6B. The operation of param-
etron 103 for performing carry-
over is the same as that of the ma-
jority circuit.

Parametron 102 operates on the
majority principle as a result of the
Nort for z, y, and C. The result of
operation corresponds to borrow,
B, when y is subtracted from x. The
output of parametron 201 is deter-
mined by the majority principle
among NOT for carry C,, «, and B,
which is nothing but the sum S to be
derived.

Serial adder: Figure 6C illus-
trates what is commonly called the
serial type adder circuit, each of the
register circuits A4, B and C in the
figure constituting the serial type
register circuit shown in Fig. 5A.
This register circuit can store the
necessary number of digit places if
the number of delay circuits is in-
creased in accordance with the num-
ber of digit places of numbers to be
handled.

By applying one pulse to terminal
G, at a time when bits of the final
digit place of numbers stored in
registers A and B are sent to 101 and
102 as inputs, the additional result
of x and y reaches the input side
of register C. Upon applying a pulse
to terminal G, the sum of 2 and
y enters register C to be stored.
In this case, the number of pulses
sent to G, and G. must equal the
number of digit places.

The carry-over produced in addi-
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FIG. 5—Symbolic diagrams for
serial-type (A) and parallel-type
(B) registers. Modification of input
writing circuit for (B) is shown in
(C). Shift register 18 shown in (D)
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FIG. 6—Symbolic diagrams for half adder (A),

full adder (B), serial

adder (C), parallel adder (D), and high-speed carry adder (E) and for a

multiplier (F)

tion is delayed by parametrons 301
and 103. On entering the adder the
carry-over is added with a bit in the
next high-digit place after a pre-
determined time interval. As a rule,
register C is used for the same pur-
pose as register A and is called
the accumulator register. The time
required for addition is nT, n being
the number of digit places.
Parallel adder: Figure 6D shows
a parallel-type adder circuit which
is constructed by connecting in
parallel the same number of adder
circuits, shown in Fig. 6B, as that
of digit places. Carry is given as
the third input to the upper digit
place while the sum of x and y is
available from terminals S, and S,
simultaneously. The adding time is
governed by the transmission time
for carry. This time is n/3T for
the case of a binary n-bit number
which is three times faster than the
speed of the serial-type adder.
High-speed carry adder: As has
been mentioned previously, the add-
ing speed of the parallel-type adder
is governed by the transmission
speed of carry. Since the emphasis
of the arithmetic circuits of a com-
puter is placed on the adder, the en-
tire computation speed is naturally
governed by the speed of the adder.
Various contrivances have been
made in order to increase the add-
ing speed. Fig. 6E shows one ex-
ample. Although the basic opera-
tion of this circuit is the same as
that of Fig. 6D, carry-over is per-
formed at an extremely high speed
with this circuit. Addition of all
numbers is done after the carry
computation has been finished.
For the detection of carry, each
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digit place is provided with a three-
input majority circuit. Thus, the
carrying process for two-digit
places is performed during one
rhythm excitation time interval,
1/3T. As a result, the carrying op-
eration for six-digit places pro-
gresses during one information
transmission time interval, T, and
the adding time becomes n/6T re-
sulting in a rapid increase in speed.
Multiplication: The multiplying
operation consists of the adding op-
eration and the repetition of shift.
It can be performed by using the
above mentioned adding circuits
with an auxiliary register. In per-
forming additions, however, carry-
over must progress perfectly. Since
a considerable time interval is
needed for multiplication, a method
of adding to the next higher digit
place is resorted to as a means for
raising the multiplication speed.
This method must function with-
out progressing the carry in each
digit place which is produced in
adding a multiplicand to a partial

TABLE I—Principle of
Full Adder Circuit

Input Output 102 Co’

NOT

Carry Sum Carry Borrow for

xy (G () (Co) B G
00 0 0 0 0 1
00 1 1 0 1 1
0 1 0 1 0 1 1
10 0 1 0 0 1
01 1 0 1 1 0
11 0 0 1 0 0
10 1 0 1 0 0
11 1 1 1 1 0

product in course of the multiplica-
tion process. Figure 6F shows a
binary 3-bit multiplication circuit
provided with such a function.
Using this circuit, the same num-
ber of adders as the digit places
is arranged with partial products
being shifted to the right. There-
fore, to add a carry-over to the next
higher digit place, the carry must
be returned to its own digit place.

Multiplicands x, ~ z, are given
in parallel and the AND gating cir-
cuit is controlled by each bit of the
multiplier y introduced in serial,
beginning with the lowest digit
place. In this manner the addition
of the partial product and the multi-
plier is carried out. The result of
a multiplication is available serially.
The time required for multiplica-
tion is »T for an n-digit place num-
ber while the time required for com-
pletion of the entire multiplication
process becomes 2nT.

Radix N counter: Figure 7A
shows a binary counter circuit for
one digit place. The contents are
changed each time an input pulse is
applied to the input terminal 2.
When a change takes place from 1
to 0, pulses are sent out from the
output terminal y as an output. This
circuit corresponds to the flip-flop
circuit comprising vacuum tubes.

To construct an N-binary counter
circuit, it is only necessary to con-
nect » circuits of this type in cas-
cade. Figure 7B shows 2° or the
scale-of-eight counter circuits, one
output pulse being obtained from
the output terminal y for each eight
input pulse. To construct a radix
N-counter circuit that is not ex-
pressed by 2", the computer must
be preset to skip 2"-N pulses by
using an N-binary counter circuit,
assuming that N = 2" « N < 2,

Figure 7C shows an example of
the scale-of-seven counter circuits.
By performing the internal feed-
back as shown by the heavy line
with the above mentioned scale-of-
eight counter circuits, digit 1 is
preset by the output pulse. There-
fore, one output pulse is sent out
for each seven pulses.

Reversible counter: Figure 7D
shows an example of the scale-of-
eight subtraction circuits. The con-
tents stored in the counter circuit
are subtracted by one each time a
pulse is sent to terminal z. The
counter circuit used for both addi-
tion and subtraction is called the
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reversible counter circuit. Scale-of-
eight reversible circuits are illus-
trated in Fig. TE.

This circuit is the same as that
in Fig. 7B where the input applied
to terminal S is zero while the con-
stant input is considered to have
been reversed when the input is 1.
Therefore, the pulses sent to ter-
minal A are added to the counter
contents and the number of pulses
sent to terminal S is substracted
from the contents.

Code converter: A translating
circuit made up of a diode matrix
is commonly used for the code con-
verter circuit. A description is now
given referring to a circuit using a
similar parametron circuit.

Figure 7TF shows a matrix trans-
lating circuit consisting of AND cir-
cuits. Each of the sixteen outputs
correspond to binary four-bit num-
bers available from the parametrons
which constitute the intersection
points of a matrix. Although the
coupling lines from z or y directions
are made to pass through the param-
etrons for brevity in the figure,
these are two-input AND circuits.
The 16 parametrons belong to the
same excitation classification. This
circuit is used as an address decoder
for designating memory addresses
of the memory device in a computer.

Figure 7G shows a decimal to bi-
nary translation circuit. The input
information sent to each binary
three-bit output parametron is
determined by the algebraic sum of
the induced voltages of toroidal
magnetic cores assembled in matrix
form. With these magnetic cores,
it may be considered the direction
of voltage induced in the secondary
windings is encoded with respect to

101201 301

(E) (F)

all primary windings wound in the
same direction.

The manner in which parametron
5 has been selected out of all the
parametrons 0-7, for decimal num-
bers is also shown in Fig. 7G. In
the secondary windings (in column
direction) of all magnetic cores, in-
formation voltages are induced as
shown (expressed by +1 and —1).
The output parametrons initiate
oscillations according to this infor-
mation on the basis of the majority
principle. In this case, the digit
place for 2° and 2° become 1; that for
1 and 2* becomes 0. Thus, a binary
number 5 (101) is available from
the output parametron.

Input-output translation: The
parametron receives an item of in-
formation in the form of a phase.
For this reason, mutual translation
between phase and voltage or phase
and current becomes necessary
where a parametron circuit is
coupled with another system such
as, for example, vacuum-tube, tran-
gistor, or relay circuits.

Since the simplest method of con-
trolling the oscillation phase of a
parametron is done externally, the
input information is directly con-
trolled as shown in Fig. 8A. Let
101 and 102 be constant param-
etrons of +1. Then the output of
201 is 0 by a NOT input if switch S
is open; however, if switch S is
closed, 1 is sent out from 102 by a
double coupling.

Figure 8B shows an example of
the input conversion circuit utiliz-
ing the saturation characteristics
of a magnetic core. Constant infor-
mation is coupled to the conversion
parametron through three trans-
formers. The induced voltage pro-

wI w I e N T O N

(1) [+ | (1) {40 g =0 140 =0} | (-1}

+

+) |10 J60 e L0 2|5
L . E.P-_l-kJu=f

) [6=0) L0 J-0 [an Jeen e =n 3
BEEBEE8

O | 2 3 4 5 6 1

INPUTS

(6)

FIG. 7.—Symbolic diagrams of radix N (A), scale-of-eight (B), scale-
of-seven (C), scale-of-eight subtractive (D) and scale-of-eight reversible
(E) counters, and of matriz (F) and decimal-to-binary (G) translators
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duced by transformer T, is in op-
posite phase to the induced voltages
produced by T. and T..

Transformers T. and T, are so
balanced that the circuit on the d-¢
side may not affect the parametron
information. When S is open (or
control current is 0), coupling in-
formation produced by T. and T, is
greater than that produced by T,
Upon running a control current
sufficient for the saturation of 7'
and T, after closing switch S, infor-
mation produced by T. and T. ik
minimized. The conversion param-
etron initiates oscillations in
phase opposite to a case in which
the control current is zero.

Figure 8C illustrates an example
of the circuit for converting param-
etron information into a d-c sig-
nal. Suppose that in the figure the
number of turns of signal windipg
n, is equal to the number of turhs
of the constant winding n. and they
are wound in the same direction.
Then a voltage is produced across
the secondary winding of the trans-
former where the signal side and
the constant information are in the
same phase.

This voltage is rectified and dm-
plified by a vacuum tube circuit. If
a neon tube, relay or the like are in-
serted in the anode circuit, the
phase information can be monitared
or connected to other systems.

Figure 8D shows a circuit in
which tubes are replaced with tran-
sistors. Circuit operation is exactly
the same as in the above mentiened
case.

REFERENCES
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FIG. 8—Symbolic (A) and schematic
(B) diagrams of voltage-to-phdse con-
verter, and for tube (C) and trensgistor
(D) versions of phase-to-voltage con-
verter
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MEASURING SWITCHING SPEED OF

Magnetic Films

Strip transmission line is used in measurement apparatus

for determining polarity reversal time of thin magnetic films.

Fast rise pulse is obtained from a charged coaxial cable

Thin magnetic film is being measured with the aid of a strip transmission line.
placed in such o way that voltage induced by air flux is essentially cancelled

BY W. DIETRICH
and W. E. PROEBSTER,

international Business Machines Corp,,
Zurich, Switzerland

THIN MAGNETIC films have certain
features that make them useful for
storage and switching elements in
electronic computers. The films have
two stable states of magnetization
and can be switched from one con-
dition to the other in about one
nanosecond. Another desirable char-
acteristic is their small size, which
is of value in miniaturization. Such
films are about 0.1 micron thick;
they are made of soft magnetic

electronics - JUNE 3, 1960

material, preferably Permalloy with
a composition of 80 percent nickel,
20 percent iron.

To provide a basis for circuit de-
sign, the switching behavior of the
film has to be investigated. Special
pulse equipment had to be developed
because the reversal times involved
are beyond the time resolution of
conventional oscilloscopes using dis-
tributed amplifiers and the small
signal amplitudes do not allow exact
observation by a traveling wave os-
cilloscope.

The measurement equipment has
to have an overall response time less
than 0.5 usec to resolve the switch-
ing processes sufficiently. Sensitiv-

The four resistors are symmetrically

ity has to be at least 50 mv/cm
deflection on the crt with adequate
signal to noise ratio. The latter fig-
ure is based on a characteristic
switching signal of a Permalloy film
0.1 micron thick and 0.5 cm in diam-
eter; flux reversal in 2 usec induces
about 0.5 v in a single turn loop.
Figure 1 shows the general prin-
ciple of the pulse measurement
equipment. Homogeneous fields of
up to about 10 oersted, with fast
rise times, have to be provided in
the plane of the film. These mag-
netic fields are produced by the dis-
charging current of a previously
charged 50-ohm coaxial cable into a
short-circuited 50-ohm strip-trans-
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FIG. 1—Coaxial cable is discharged through contacts of mercury relay 50
times a second into strip tramsmission line. Resulting magnetic field at
the thin film has the necessary fast rise time

HELMHOLTZ
COILS

CHARGING VOLTAGE

MATCHING
NETWORK

mission line. The discharging
switch is a special coaxial relay with
mercury wetted contacts which
show no contact chatter and low
contact resistance. It is operated at
50 cps. The other end of the charg-
ing cable is terminated by a match-
ing network which absorbs the re-
flected wave. Diode D, disconnects
matching resistor R, from the ca-
ble during the charging time be-
tween pulse intervals. The R-C net-
work compensates for the response
time of the diode.

Two pairs of Helmholtz coils set
up additional static magnetic fields
and reset fields in the plane of the
film. The earth’s magnetic field is
cancelled by a third pair of coils.

The stripline consists of two
equal plates, about 5 ¢m long and
1.5 cm wide; width is determined by
the maximum sample diameter, in
this case about 1 ecm. One end of
the line is short-circuited to double
the magnetic field caused by the re-
flected wave; the other end is con-
nected to the charging cable. The
line shows a characteristic imped-
ance of 50 ohms, determined by the
width of the plates and the distance
of 0.1 in. between them. The maxi-
mum field amplitude is limited by
the back-voltage of diode D, the
power dissipation of the mercury
relay and the geometry of the strip-

HELMHOLTZ
CoILS
ONE

ON
EACH

line. For the apparatus shown, the
maximum charge is 600 v, which
gives a field of 7.5 oe.

Two different kinds of striplines
are used. The first stripline, Fig.
2A, picks up the longitudinal flux
change of a film under test, that is,
the flux change in the direction of
the driving pulse field. Pickup is ac-
complished by a wire 0.1 mm in di-
ameter that is placed in the sym-
metry axis of the strip line. The
inner end of this wire is terminated
in four 200 ohm resistors symmetri-
cally connected to the two plates of
the line. Voltage induced by the air
flux is practically cancelled by this
arrangement. Some of the details
can be seen in the photograph.

The second stripline, Fig. 2B,
picks up the transverse magnetic
flux change; this is the flux that is
perpendicular to the driving field.
A thin pickup wire of 20 micron
diameter is placed normal to the
long axis of the line and parallel to
the plates. It is possible to connect
one end of this wire directly to one
plate of the stripline because no air
flux is picked up. An additional
small wire of 0.5 mm diameter
above it acts like an electrostatic
shield and reduces capacitive dis-
turbance by a factor of three.

Distance between the film sample
and the shorted end of the stripline

OQUTPUT CABLE
{INPEDANCE Z)

200,
A zoi:::* /3 |
i TN

= J
THIN ~——PICKUP
[+200 FILM WIRE

(A)

~

ELECTROSTATIC SHIELD] | |

THIN T PICKUP
OUTPUT CABLE FILM WIRE

(B)

FIG. 2&—Shorted strip transmissign
line with pickoff of longitudinal flgx
change in film under test (A); pu;c
off of transverse magnetic flux (§).
Signal induced in unbalanced pickup
from air flux is shown in (C),
where each large division is 0. nsec

determines the time it takes|the
field at the film to increase tJ its
final value. The distance should be
small, and for the apparatus shpwn,
rise time is about 0.1 usec, whi¢h is
small compared to the switdhing
time.

The picked up signal is fedlover
a delay cable to a special sampling
oscilloscope'. A minimum delay of
60 usec is necessary, because this is
the delay between the trigger pulse
and the strobing pulse of the sam-
pling oscilloscope. For the signal
delay cable a wide band cable, type
RG-19U, is used; it has 3.5 db at-
tenuation per 100 ft at 1,000 Mec.
Such a small attenuation does not
affect the time resolution of the
sampling oscilloscope, which is
about 0.35 usec, while a 50 ohm
cable, type RG-9U, for example,
showed an increase of the overall
response time by 0.2 usec. The trig-
ger pulse is derived at the matched
end of the charging cable to avoid
distortion of the front edge of the
driving field pulse. Rise of the pulse
field inside the stripline is illus-
trated by Fig. 2C, which shows the
signal induced by the air flux in the
longitudinal pickup. This piekup is
matched unsymmetrically to one
plate of the stripline only, and
forms a loop of 0.27 cm®’. Rise time
is evidently equal to or smaller
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FIG. 8—Electronic subtracter reduces system dis

mv at 4 oe pulse field. Sensitivity iz about 30 mv/em

turbances by a factor of 10 and holds the peak noise level to about 8
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than the response time of the oscil-
loscope.

Disturbances caused by capacitive
and remaining inductive coupling
between stripline and pickup loop
can be considerably reduced as they
are periodic. In principle, the dis-
turbing signal alone—produced by
completely saturating the film while
the drive pulse is applied—is sub-
tracted from the disturbed switch-
ing signal. However, no complete
storage of the two waveforms is
necessary since sampling is used
and subtracting is done point by
point. The two waveforms are pro-
duced alternately and sampled for
example at times ¢, ¢, + At, £ + 2
At, where t, is the start time of the
signal derived from the time base of
the oscilliscope. Thus just one sam-
ple is stored and from it the second
sample is subtracted. Figure 3
shows a simple electronic circuit for
this purpose. This circuit reduces
the disturbances of the setup by a
factor of more than 10 and gives a
sensitivity of about 30 mv/em and
a peak noise level of about 3 mv at
4 oe pulse field.

The remaining disturbances be-
come smaller when the interval At
decreases. They should drop to zero
for At = 0, that is, when the signal
and disturbances are sampled at the
same time. Such a procedure would

electronics - JUNE 3, 1960
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FIG. 4—Switching of Permalloy
film: longitudinal (A) and trans-
verse (B) gignals for coherent rota-
tion. Each unit square in (A) is 0.4
nsec wide by 0.6 v high; in (B) each
8quare is 0.4 msec wide by 0.8 v
kigh. Inverse switching time vs
switching field H, ig shown in (C).
H, 18 applied parallel to the pre-
ferred axis, Hr perpendicular
thereto

also allow a reduction of the noise
by sampling and integrating over a
number of events.

It is known from low-frequency
measurements® that the flux reversal
in a Permalloy film can be by pure
rotation of the magnetization in the
plane of the film when a suitable
drive field is applied. The speed of
this rotation has been estimated to
be in the usec region, when the drive
field, or switching field, H., consists
of a step pulse. Observation of the
longitudinal and transverse output
signals, dM,/dt and dM;/dt, of a
film under the same driving condi-
tions allows determination of
whether switching takes place by a
pure rotation. For this, the point of
the magnetization vector has to de-
scribe an exact circle in the M,-M,
plane during the reversal. The 1/7
versus H, curves in Fig, 4C indi-
cate that films switch about 100
times faster than bulk material®.

Thanks are due to H. P. Schlaeppi
and his group at the IBM research
lab, Zurich, for providing the high-
speed sampling oscilloscope.
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Biasing Methods for Tunnel Diodes

By RAY P. MURRAY,

Associate Prof. of Electronics,
U. S. Naval Postgraduate School,
Monterey, California

THERE ARE two main categories of
d-c operation of the tunnel diode,
and each is affected by the total
series resistance in the circuit. In
one category, the tunnel diode op-
erates in the switching mode, and
in the other category, the tunnel
diode operates as an oscillator or
amplifier.

For the switching mode, a high-
resistance circuit is used (Fig. 1).
The resistance is high enough so
that the load line intersects the
diode characteristic in three places,
one of which is unstable (point B).
For bistable operation to result, it
is necessary that R, > |r|, where ||
is defined as the least numerical
value of the diode negative resist-
ance. This value of r corresponds
to the steepest part of the negative-
resistance portion of the diode’s
characteristic curve.

Figure 2A shows another inter-
esting example of the switching
mode. Series resistor R and the
tunnel diode are considered as a
single circuit element. Such a com-
bination may be encountered in
tunnel diode pulse circuits. If series
resistor R has a greater resistance
than |r|, the composite diode-resis-
tor circuit will produce the charac-
teristic shown in Fig. 2B. Values of
Vv, and R, determine whether the
diode-resistor cireuit will be bi-
stable or monostable and also
whether it may be triggered from
one state to another by a negative
and/or a positive pulse.

The second category of d-c opera-
tion biases the tunnel diode in
the negative-resistance region, as
shown in Fig. 3. For the d-c load-
line analysis, it is convenient to rep-
resent the bias supply by its Thev-
enin-circuit equivalent (Fig. 4A).
Since R, is less than |r|, bistable
operation will not result. By proper
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choice of V., the operating point
may be situated in the negative-
resistance region of the diode char-
acteristic. This type of operation
is required for oscillator and am-
plifier applications.

Consider the circuit of Fig. 4B,
which may be either an amplifier
or oscillator. For simplicity, all of
the circuit losses, such as that re-
sulting from the load resistance, can
be lumped into the series a-c resist-
ance of the coil, R,... For this cir-
cuit to function as either an ampli-
fier or an oscillator, it is necessary
that the sum of the d-c resistance
of the coil and the bias supply re-
sistance be less than |r|. In Fig.
4B, this requirement means the
coil must have a d-c resistance, Ra..,
that is less than 140 ohms.

To obtain oscillation, in addition
to this d-c requirement it is neces-
sary that the total series a-c resist-
ance be negative, that is, the real
component of the total series a-c im-
pedance must be negative. In Fig.
4B, this requirement means the
a-c resistance of the coil, R,.., must
be less than 140 ohms. In general,
it is easy to meet both of these
requirements.

To obtain amplification, in addi-
tion to the d-¢ requirement men-
tioned previously it is necessary
that the total series a-c resistance
be positive. In Fig. 4B, this re-
quirement means the coil a-c resist-
ance must be more than 140 ohms.
Thus, adjustment of circuit im-
pedance values is much more crit-
ical for amplifier operation than for
oscillator operation.

In the preceding discussion on
amplifier and oscillator operation,
it was tacitly assumed that the fre-
quency of operation was low enough
to neglect the reactance associated
with the tunnel diode; this assump-
tion meant the negative resistance
presented by the tunnel diode cor-
responds to that of the volt-ampere
characteristic. However, as the fre-
quency of operation is increased,
the reactances of the diode reduce

its negative resistance until at some
high frequency the net resistance
shifts from negative to positive.
This negative-resistance cutoff fre-
quency, f.. defines the upper useful
frequency of the tunnel diode.

The total impedance of the tunnel
diode (equivalent circuit shown in
Fig. 4C) is Z = joL + (r) (1/juC)/
(r + 1/joC) + R which becomes
rationalized and written as

Z =(a*C*r?R+R+71) +

0?22 41
i («*LC? 7?2 4+ wL — 1 wC)
PO 1 M
Equating the real and imaginary
parts to zero gives the resistive
cutoff frequency, f., and the self-
resonant frequency, f,, respectively.
fo=1/2xr| C1(Irl/R) — 11"
fo=M/2xr|C[(*C/L) — 1]
For a ZJ56A diode with clipped
leads (typical values shown in Fig.
40), f, is 1.8 Gc and f, is 0.75 Ge.
Since f, can be less than f. the
resistance at the self-resonant fre-
quency can be negative.

Thus high-frequency oscillations
may result for low values of bias
resistance R,. If L is reduced so
that it is equal to or less than RC|r|,
the device becomes short-circuit
stable, that is, lower L means
higher f. and if f. exceeds Kio»
»’C*r*R + R will exceed |7, result-
ing in a positive resistance at f..

Let us consider a circuit in which
this problem of high-frequency os-
cillations is encountered. The series
resistance of the volt-ampere char-
acteristic curve tracer shown in
Tig. 5 is low enough to prevent
switching. Yet there is a distinct
possibility that oscillation may oc-
cur as the device is swept through
its negative-resistance region. If
oscillations do occur, they will be at
a frequency determined by the lead
inductance and capacitance acting
in conjunction with the equivalent
circuit of the diode. For proper
operation, B, must not only be less
than the low-frequency value of ||
taken from the volt-ampere charac-
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Here’s how to determine the proper bias and the correct cirecuit impedances
for operating the tunnel diode as a switch, amplifier or oscillator

teristic, but also greater than the
absolute value of diode resistance
computed from Eq. 1 at the possible
frequency of oscillation. These re-
quirements may not be difficult to
meet unless the lead inductance and
capacitance produce a sufficiently
low resonant frequency to cause the
high-frequency negative resistance
to approach the low-frequency
value. In this case, the circuit sta-
bility approaches zero; that is, if R,
is too low, there is oscillation,

R
680

CURRENT

'—f_—' s r=-150 ]D
0.6v

T VOLTAGE
(A) (B)

FIG. 1—Biasing the tunnel diode
for bistable operation. Curve shows
normal tunnel diode functioning
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FIG. 2—Circuit and characteristic
considering tunnel diode and series
resistance as single component
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FIG. 3—Biasging the tumnel diode
for amplifier or oscillator operation
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and if R, is too high, there is
loss of the proper operating point
because of switching.

Figure 6 shows two examples of
faulty curve tracing by the curve-
tracing circuit of Fig. 5. In Fig.
6A, switching occurs as the result
of too high a series resistance.
Here, Fig. 5 was modified by adding
500 ohms in series with the 75-ohm
resistor, thus producing a load-line
resistance of about 400 ohms. In
Fig. 6B, high-frequency oscillation

occurs because the resultant a-c cir-
cuit resistance is negative at the
self-resonant frequency, f.. Here,
shunting tunnel diode D, with a 5-pf
capacitor lowered the resonant fre-
quency, thus producing a negative
a-¢ circuit resistance. Oscillations
can also be produced by adding an
0.5-xh inductance in series with
tunnel diode D,. For both A and B,
the abseissa is 0.1 v per division
and the ordinate is 0.2 ma per di-
vision.

0.006,H

[x]
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I
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FIG. 4—Approximate Thevenin equivalent for Fig. 34 (A); tunnel-diode

oscillator or amplifier circuit (B)

i equivalent circuit of tunnel diode (C)
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FIG. 5—Tunnel-diode-characteristic test circuit. Leads to tunnel diode

must be short

F1G. 6—Switching caused by over-high series resistanmce (A); oscillation
resulting from a negative circuit resistance at self-resonant frequency (B)
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Low frequency antennas with umbrella
top hat: arrangement (A) shows apex
angle 68 degrees

Arrangement (B) has angle apex of
44 degrees

By GEORGE J. MONSER
and WALLACE D. SABIN,

Motorola Inc.,
Military Electronics Division,
Scottsdale, Arizona.

A SIMPLIFIED analysis is developed,
in which it is shown that for maxi-
mum radiation efficiency for speci-
fied bandwidth, the ratio of the
radiation resistance to antenna re-
actance slope at the operating fre-
quency should be maximized.
Test data supporting the theory is
given for two base-feed radiators:
a 5 scale model evaluated at 1.5 Mc,
and a 150-foot unit evaluated at 150
Kc. While the test data is restricted
to these two units, the basic pre-
cepts are general and can be applied
to the design of any electrically
short vertical radiator.

Radiation efficiency provides a
convenient means for measuring the
radiation capability of the antenna,
gince it relates the radiated power
to the antenna input power. The
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FIG. 1—Antenna equivalent circuit, upon whick analysis is based (A), and
gimplified layout of scale-model antenna (B)

Antenna Design for

Half-wave antennas, although efficient radiators, may be

several miles long for very low frequency operation.

Here are design criteria for

electrically short antennas with

antenna must of course be suitably
coupled to the transmitter, and
coupler loss should be included in
the definition.

For the arrangement illustrated
in Fig. 1B, percentage radiation
efficiency is given by

Ra

loep

Where: R, = antenna radiation re-
sistance referred to the base (or
driving point), R.., = R.+R,+
R,+R.+R, R, = equivalent ground
loss resistance, R, = equivalent
base insulator loss resistance, R, =
base tuning coil resistance, and R
= broadbanding dissipative resist-
ance.

Maximum efficiency occurs when
R. is maximum and R,,.,, minimum.
A limit on the reduction of R..., is
set by the required radiation band-
width. Thus

aX

ax | _ dX.
a |y,

= f’ fﬂ
= TR Tt | & l"

high radiation efficiency,

plus data from test antennas

where dX/df f. = net reactance
slope evaluated at f,, dX./df f. =
antenna reactance slope evaluated
at f., and f, = frequency for which
net reactance X = Q.

Substituting into Eq. 1

— Ra

e = N gv |
Jo )| 4Xa |
(Q) a |y,
——— R.
| ax,
EWar |,

X 100 (2)

Either quantity within the brack-
ets may be used to calculate radia-
tion efficiency. Equation 2 shows
that for a particular bandwidth
(BW), a maximization bf the

|
Re/ ratio is required.

7 |y

Radiation resistance pravides a
convenient concept for relating
radiated power to the antenna driv-
ing current. For an electrically
short monopole, the radiation re-

JUNE 3, 1960 - elestronics



COIL REACTANCES
MEASURED AT 1.5MC

Ry (TOP LOADING
COIL Zy= 4.85+ j450)

+600

+400—

Xin© (Zp:2.8+j364)
0t~

Ry (2o 2.8 +]364)
2 200N "
z RN (Z4:0)
=" Rn (Z:0
z L 1
= Yo 2 4 ] 9
B FREQ. IN MC :
Z 200 (SCALE MODEL ANT)
5
-4
W
o

(A)

FIG. 2—Scale model impedance curves for range of top-
150-ft antenna with guy-wire top-hat (B); driving poin

RESISTANCE IN OHMS

APEX
ANGLE - 63°

+
o

N 08

+
rS

APEX
ANGLE = 44°

+
~

o

1 1 1
150 200

FREQUENCY IN KC.

(8)

for top-hat apex angle of 63 degrees (C)

Maximum L-F Radiation

sistance (referred to the base) is
R, = 40z (h/\)* (3)
Where & = height of vertical radi-
ator and A = wavelength expressed
in same units as .

Equation 3 can be extended to in-
clude the effect of top-loading.

For a short monopole, top-loaded
with a nonradiating capacitive top-
hat', the radiation resistance be-

comes
2

. h
R, =1 078 >
h

2 2
[1 TR ¥ +(1/4)(h‘+6)] )

Provided (h+b) < 0.1, where
h = length of vertical radiator, b =
equivalent additional vertical length
resulting from the top-loading, » =
wavelength expressed in same units
as h.

For a short monopole, with a com-
bined top-load consisting of a coil
in series with the hat, no known
simple expression exists for calcu-
lating radiation resistance. How-
ever, when the reactance of the top-
loading coil is much less than the
reactance of the top-hat, the effect
is analogous to increasing b slightly
in Eq. 4.

The reactance of the monopole
(stub) is X, = —Z, cot
(2zh/\) (5)
where Z, = 60 [In (h/p) — =
characteristics impedance of the
stub considered to be a transmis-
sion line, » = antenna height, A =
¢/f = wavelength in the same units
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as h, p = equivalent radius of stub
in the same units as h, ¢ = speed of
light, f = frequency.

Under the following restrictions
of A/x < 0.1 and 60 < h/p < 90
the reactance equation becomes X.
= K,/hf where K, = — Z.c/2n
a constant. The antenna slope re-
actance is therefore

dX,
df ©

In similar fashion for the top-

loaded antenna

Kﬂ

K,
s @
Where K,, , and f are as defined
for equation (5), B = coefficient due
to top-loading, @ = exponent for the
frequency term and dX,/f = aK,/
hfnn

The exponent a is close to unity
for the capacitive top-hat. For com-
bined top-loading, the exponent may
approach 10.

Several methods are available for
controlling or modifying the per-
formance of base-driven vertical
antennas.

The following techniques are ex-
amples: (a) guy-wire capacitive
top-loading, (b) flat-disk capacitive
top-loading, (c) combined top-load-
ing, where a coil is inserted between
the top of the tower and the top-hat.

Figure 1B shows a sketch of the
scale model antenna. In this figure,
the umbrella or guy-wire top-hat
length is specified for maximum
radiation resistance. To establish

X,/ =

RADIATION AND ANTENNA

loading coil reactances (A);
1t resistance and reactance o

<

(=)

4
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€5 5500
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24 Ya00 RESIS,TANCE
o =
& G

<
= 3 Z300}-
Z (]
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2122200 D.P. Q (STATIC) J
> w0 -
E =z -~
o | E 100} RADIATION e

S RESISTANCE —ay_ o=

< 0__.—-0’

0§ 0 i 1 ] i
& 100 200 300 400
2 FREQUENCY IN KC.

(€

efficiency versus frequency for the
f 150-ft antenna versus frequency

this length, tests similar to those
performed by Smith and Johnson®
were conducted. The improvement
in radiation capability was refer-
enced to this configuration.

Observe in Fig. 1B, that if the
apex angle approaches 90 degrees,
the umbrella top-hat becomes elec-
trically equivalent to a flat-top. The
effect of increasing the apex angle
has recently been reviewed in the
literature®. To verify published
data, two apex angles (44 and 63
degrees) were checked. Smeby?
showed in an earlier paper that the
effect of top-hat current on useful
radiation becomes less pronounced
with larger apex angles and that a
further reduction in the effect of
top-hat current would be obtained
by folding back the top-hat. For the
Smith and Johnson antenna, he in-
dicated that theoretically about 1
db improvement in radiation capa-
bility would result, if the top-hat
was folded back.

Table I summarizes the results
for the different arrangements in-
vestigated using the scale model an-
tenna.

Additional insight into the per-
formance characteristics listed in
Table I may be had by observing
Fig. 2A and Table II. Figure 2A
shows the antenna input impedance
components for the scale model plot-
ted as a function of frequency.
Three different top-loading coil im-
pedances (Z,) are indicated. For Z,
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TABLE I—Efficiency Varies Widely With Antenna Configuration

Type Arrangement
1 Stub Antenna
(No-Top Loading)

Type 1—With Umbrella
2 (Capacitive Top-Loading)
Apex Angle = 41°

Type 2—With Coil
3 Inserted Between
Stub and Top-Hat

4 Stub Antenna With
3 Outriggers
5 Stub Antenna With

6 Outriggers

Stub Antenna With
6 Outriggers And
6 Umbrella Top-Loading
Apex Angle = 44°

Stub Antenna With
7 6 Outriggers And
Umbrella Top-Loading
Apex Angle = 63°

Stub Antenna With
8 6 Outriggers And
Folded Back Umbrella
Top-Hat Apex Angle = 63°

Same Unit As
9 Type 8—With Top-Hat
Extended For 5z (Max.)

Configuration

g

T

»
L3

L
)k

Efficiency (Percent)

15

53

72

14

24

51

5

78

92

TABLE II—Reactance Equations For Different Antenna Arrangements

Antenna
Identification

Type 2
Type 7
Type 7
Top hat extended one section—
Apex angle 63°
Type 7
Top hat extended two sections—
Apex angle 63°
Type 8
%ype 3s
ype 3*
Type 3+
1/10 scale model antenna—
5 foot radius disk top hat

Reactance
Equation

855 f o100
700 o108
595 fn o i:08

505 f,, .18

19100 f,, .02
1110 f, .+

s X, = 363 ohms at 1.5 Mc (top loading coil)

Equation Valid For
Frequencies Between

1-2 Mc
1-2 Mc
1-2 Mc¢

1-2 Mc¢

1-2 Mc¢

1-1.5 Mc¢
1.4-1.6 Mc
1.6-1.8 Mo

1-2 Mc
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= 0, the unit is simply an umbrella
top-loaded unit. Observe that with
increased top-loading-coil reactance
X., the input reactance decreases
and the reactance slope at the oper-
ating frequency increases.

Table II summarizes the react-
ance data for a number of different
top-loading conditions considered in
Table I. In Table II, reactance
curves similar to those shown in
Fig. 2A were reduced to equation
form over the range of interest. Ob-
serve that with the exception of the
combined top-loading case, the re-
actance exponent is close to unity,
so that the effect on radiation effi-
ciency indicated by Eq. 2 is small.
However, for combined top-loading,
this is not the case. It was found
that only about 1 db improvement
in radiation efficiency over the type
2 unit could be obtained with this
type of loading, even though the
driving point antenna reactance
could be greatly reduced.

The greatest improvement noted
during the scale model tests was be-
tween the type 2 unit and the type
9 unit (see Table I), where a
2.4—db improvement in radiation
was measured. Accordingly, the
150-foot antenna performance was
first measured as a type 2 unit, and
then as a type 9 unit. The data was
treated similarly to that outlined
for the model, and the improvement
in radiation efficiency was found to
be about 2.8—db. This value was
then checked by computing effi-
ciency using Eq. 2. Figure 2B
shows the results of this effort.

Figure 2C shows the final antenna
design values. In this figure, driv-
ing-point impedance components,
radiation resistance, and Q-static
(Xpr/Rpr) are sketched as a func-
tion of frequency.

Field test data presented in this
article were obtained while per-
forming work on Contract DA 36-
039-SC-78020.
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British multiplex system, using technique similar to our
color tv system, is used for European bilingual

broadcasts or conventional stereophonic transmissions

By NICK LANDON, iondon Bureau, McGraw-Hill World News

DEVELOPED by Mullard Ltd., Lon-
don, England, this twin-signal sys-
tem can be used for bilingual broad-
casts or other twin-signal purposes
such as stereophonic transmissions.
The system is basically an applica-
tion of pulse-amplitude time multi-
plexing in which the bandwidth
after multiplexing, but before
transmitter modulation, is re-
stricted to a logical minimum.

In the transmitter, a sampling
generator operating at the multi-
plexing frequency of 32.5 Ke¢ pro-
duces two sine waves out of phase.
These are fed to two mixers (see
Fig. 1A), to which the 4 and B
audio signals are also supplied. The
sampling sinusoids are half-wave
rectified to produce two time-inter-
laced pulse trains, one amplitude
modulated by A and the other by B.
To resolve A and B ambiguity at the
receiver (Fig. 1B), a small ampli-
tude sync signal at sampling fre-
quency is introduced in with the
pulse trains as shown in Fig. 1C.
Other than this, the transmitter is
conventional. The theoretical limit
of crosstalk at the A input into the

electronics « JUNE 3, 1960

B output (and vice-versa) is — 45
db.

The f-m receiver is conventional
up to the output of the detector. As
shown in Fig. 2, the negative sync
pulses are used to phase lock an
oscillator at the multiplexing fre-
quency. The oscillator output is re-
phased by + or — 90 deg to gener-

ate the correct phase relationship
for operating the decoder mixers.
Outputs of the decoders are de-
emphasized and fed to their respec-
tive audio amplifiers,

When receiving a monophonic
signal, outputs appear at both mix-
ers. Stopping the oscillator im-
proves the signal-to-noise ratio.

F-M
DET

F-M =

r
|

QUTPUT
8 A

+| DECODER |+
MIXERS

Al

o

afl s

\d ——

FIG. 2—Receiving system can operate on either multiplex or monophonic
transmissions. For monophonic reception, oscillator should be inoperative
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FIG. I—Quantity to be measured is shown in (A). Timing
diagrams : initiate commands (B), noise input (C), interval
gate from sampler (D), clock pulses (E) and input to

counter (F). Setup of measuring system (G)

By A. J. RAINAL,

The Johns Hopkins University,
Radiation Laboratory, Baltimore, Md.

ONE of the outstanding unsolved
problems in the mathematical
theory of noise is the determination
of the statistical distribution of
time intervals between the axis-
crossings of a random process.
Usually one is interested in the dis-
tribution of the axis-crossing in-
tervals when the axis is located at
the level of the average value of the
random process. Since the level of
this average value is normally zero
the term zero-crossing problem is
often used to refer to the general
problem.

In the literature there is a paucity
of analytic solutions for this prob-
lem. S. O. Rice' treated the case of
a random Gaussian process and was
able to determine the average num-
ber of zeros in a time T, and the
probability of finding a zero (not
necessarily the first) in an incre-
ment of time At, ¢t seconds after a

gero had occurred. Kohlenberg® and
Steinberg, Schultheiss, Worgrin,
and Zweig® derived expressions
for the average of the square
of the number of zeros in a
time interval T. Other analytical
results have been obtained by Mec-
Fadden* ‘4, Kuznetsov, Stratonovich,
and Tikhonov* and Tikhonov®, but
thus far no new results amenable
to machine calculation have been
obtained. In short, it must be con-
cluded that mathematical difficulties
seriously limit the understanding
of the phenomenon gained by ana-
lytical means. Under such circum-
stances it is a natural motivation
to turn to experiments for a further
insight into the problem.

Most of the experimental work
dealing with this problem was re-
ported by G. M. White’, Favreau,
Low, and Pfeffer®, and C. R. Gates’.
In order to explore the problem fur-
ther an instrument has been de-
signed and tested at the Radiation
Laboratory. It differs considerably
from previous instruments, and the

(F)

(6)

measurement is digital rather than
analog. This approach not only per-
mits the instrument to work in con-
junction with a digital computer
but also allows a wider variety of
statistical quantities to be computed
directly from the data. Further-
more, the inherent stability of a
digital system allows measurements
to be made over periods of hours or
even days if required.

The quantity measured is illus-
trated in Fig. 1A. A sample func-
tion from an ergodic random process
is shown, (perhaps a noise volt-
age) and an arbitrary axis-crossing
level is indicated. The basic prob-
lem is to measure all time intervals
7.. The particular set of r,’s shown
are the time intervals between an
axis-crossing with a positive slope
and an axis-crossing with a nega-
tive slope. This will be denoted by
7. .. The system to be described has
provisions for measuring any of the
four possible time interval sets;
Tewu Tew - and 7.,; at any arbi-
trary axis-crossing level.

JUNE 3, 1960 - electronics
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Instead of measuring successive
time intervals of a sample function
as shown in Fig. 1A, uncorrelated
samples of time intervals are meas-
ured. However, since the process is
ergodic, the statistics of these sam-
ples are equal to the statistics of
Successive time intervals. The
method of measurement consists of
opening and closing a gate at the
proper times following initiate com-
mands. The gate is used to deter-
mine the number of clock pulses
counted by an electronic counter.
The count in this electronic counter
is a measure of the time interval
and is recorded on tape by a digital
printer. Similarly, punched cards,
or punched tape which feeds di-
rectly into a digital computer, can
serve as the recording medium.

The circuit which produces the
necessary gate is called the axis-
crossing interval sampler. A block
diagram of the system and timing
diagrams are shown in Fig. 1B to G.
Clock pulses (Fig. 1E) are spaced
20 microseconds apart. Initiate
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commands (Fig. 1B) are spaced
0.5 second apart to insure uncorre-
lated samples. The system operates
with random processes which have
axis-crossing intervals less than 100
microseconds with a probability less
than 0.01.

The function of the axis-crossing
interval sampler is to produce a
gate voltage whose width equals the
desired axis-crossing interval. This
is indicated in Fig. 1. A block dia-
gram of the axis-crossing interval
sampler is shown in Fig. 2. A
cathode follower input offers a low
impedance to the high gain am-
plitude limiter. This is necessary
to minimize stray pick-up. A Phil-
brick K2-X operational amplifier is
used as the amplitude limiter and
inverter. This stage contains the
axis-crossing level adjustment—a
precision potentiometer calibrated
at 0.1 volt per division.

With no input applied (manual
reset position) the potentiometer is
adjusted so that a neon indicator
lamp at the output of the limiter

just lights. The potentiometer dial
reading then represents the value
corresponding to the zero crossing
level when the input is applied.
Since the potentiometer is -cali-
brated at 0.1 volt per division the
axis-crossing level may be raised
(+ direction) or lowered (— direc-
tion) by any desired amount. With
the noise input applied (operate
position) the output of the limiter
is a train of randomly spaced pulses
whose pulse durations equal the
random time interval being meas-
ured.

This random pulse train is ap-
plied to a modified Schmitt circuit
in order to produce narrow positive
pulses at times corresponding to the
axis-crossings for the four different
cases. For example, the output indi-
cated by ++ contains pulses which
occur at the times the noise voltage
crosses the crossing level with a
positive slope. An OFF position pro-
vided on the slope selector switch
shuts off all pulse inputs. A sym-
metry adjustment in the modified
Schmitt circuit is adjusted so that
a neon indicator lamp at the ouput
of the Schmitt circuit just lights
while in the manual reset position.

The 60-cycle line frequency is
used to calibrate the spacing of the
clock pulses. With the 6.3 v, 60-
cycle filament voltage applied to the
input (line calibrate position) and
the slope selector switch in either
the + + or — — position, the spac-
ing of the clock pulses is adjusted
until the number 833 + 1 count is
consistently recorded. This repre-
sents a period of the 60 cps sine
wave in units of 20u seconds. Also,
while in the line calibrate position,
the zero axis-crossing level is digit-
ally reset by re-adjusting the axis-
crossing level potentiometer until
the number 116 + 1 count is con-
sistently recorded in both the + —
and — 4 slope selector positions.

Function of the remaining cir-
cuits are to produce the interval
gate. In particular, it is the gate
bistable (flip-flop) that produces
the interval gate. Two other bi-
stables, the reset and initiate bj-
stables, are used for timing.

Consider the case when it is de-
sirable to sample the time intervals
between a positive going zero cross-
ing and a negative going zero cross-
ing. The primary function of the
instrument is to produce an interval
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gate whose width equals the desired
time interval. Initially the bistables
are set such that the initiate bi-
stable through gate V, prevents the
input pulses from entering the reset
bistable; the reset bistable via gate
V. prevents inputs from entering
the gate bistable and the gate bi-
stable via gate V, prevents clock
pulses from entering the output
cathode follower.

To produce the desired interval
gate, the axis-crossing level is set
to the ZERO position, the slope se-
lector is switched to the + — posi-
tion, and an initiate command is
applied. The initiate command re-
verses the state of the initiate bi-
stable, and hence pulses are per-
mitted to enter the reset bistable.
However, because of the position of
slope selector switch, only pulses
occurring at times of negative slope
crossings are permitted to enter.
The first such pulse reverses the
reset bistable, permitting pulses to
enter the gate bistable.

Now, because of the slope selector
switch position, pulses occurring at
times of positive or negative slope
crossings are allowed to enter. How-
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ever, since the last axis-crossing
occurred with a negative slope, this
assures that the pulse entering the
gate bistable corresponds to the
desired slope sequence + — and not
— 4. The first such pulse reverses
the gate bistable, permitting clock
pulses to enter the output cathode
follower. This change in state is
also used to reset the initiate bi-
stable, preventing any more pulses
from entering the reset bistable.

The second such pulse again re-
verses the state of the gate bistable
(to its initial state). This prevents
clock pulses from entering the out-
put cathode follower. This change
in state is also used to flip the reset
bistable, preventing pulses from
entering the gate bistable. The
change in state is also used to com-
mand the digital printer to print
the number stored in the electronic
counter.

At this point the interval gate
has been generated and all bistables
are set to their initial states. That
is, the system has completed a cycle.
This same cycle is repeated for
other initiate commands.

Inherent in the method used to

measure time is the error due to the
random phasing of the clock pulses
relative to the interval gate. The
rms magnitude of this error can be
computed. In Fig. 3A interval gate
widths Ar and 27—Ar can permit
one pulse to be counted by the elec-
tronic counter. Hence, when one
count is observed the true width of
the interval gate r is in the range
0 < r < 2T. Assume that the prob-
ability that r has any value in the
range 0 < r < 2T is uniform. That
is, any particular width in this
range is equally likely to have pro-
duced the observed count. The form
of this assumed uniform probability
density function is shown in Fig.
38B. The variance of the distribu-
tion is

o2 (r) = El(r — 1)1 = E () — 72
where

E(#) = 1/2T ? 2dr = 4TY3

- T
7 = 1/2T ’{ +dr = T = Average Value.

Hence

o (r) = T*/3and o (r) = T/V 3

rms error.

I}
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(4)

(C)

Fig. 5—Traces for — — (A) and
— + (B) slopes. Amplitude is 1 v/
div. sweep is 500 sec/div. General
shape of interval gate is shown in

(C)

Therefore, when a certain count N
is observed, one reports the width
of the gate as NT with an rms error

of T/\/3. In the present design T'=
204 seconds and the rms error in-
herent in the method used to meas-
ure time is approximately 12u sec.

The complete schematic diagram
of the axis-crossing interval sam-
pler is shown in Fig. 4. A printing
interval signal from the printer in-
dicates the time interval in which
the printer is printing. This signal
is used to energize relay K, and
hence C, is charged. After the print-
ing interval, the relay is de-ener-
gized and the charge stored on the
C, is used to reset the counter.

A summing device associated
with the digital printer is used to
compute the first moment of the
probability density function. The
reciprocal of this moment is useful
for determining the average num-
ber of axis-crossings per second.

To determine the performance of
the system under actual operating
conditions, photographs (Fig. 5A
and B) were taken of chopped os-
cilloscope traces. Each photograph
shows a trace of the interval gate
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produced by the axis-crossing in-
terval sampler and a trace of the
input. The interval gate has the
general shape shown in Fig. 5C.
The top of the interval gate deter-
mines the count stored in the elec-
tronic counter. Hence this should
be used as a guide when determin-
ing the axis-crossing interval sam-
pled in each photograph. The axis-
crossing level is not related to the
d-c level of the interval gate, nor is
it coincident with the oscilloscope
horizontal scale.

In a practical system the arbi-
trary axis-crossing level indicated
in Fig. 1A has a nonzero width av.
This nonzero width is due to the
finite gain of the limiter. Because
of finite gain the limiter character-
istic has a finite slope in the neigh-
borhood of the origin. The photo-
graphs in Fig. 5 indicate that Av is
of the order of 0.1 volt. Since Av
is independent of the amplitude of
the noise voltage under investiga-
tion, its effects on the accuracy of
the system can be made negligible
by amplifying the input noise.

With a 10-Kc sine wave input the
measured zero crossing intervals
agreed with the intervals as meas-
ured with a Tektronix 545 oscillos-
cope to within +1 count. The num-
bers recorded by the system are
correct to =1 count.

White Gaussian noise was passed
through a low pass filter having a
36 db/octave skirt and a cutoff fre-
quency f, of 400 cps. With the slope
selector switch in the + — position,
1,000 samples of the resulting zero-
crossing intervals were automat-
ically recorded. Figure 6 shows the
probability density function of the
normalized variable ¢ plotted from
the recorded data. The experimental
result compares favorably with a
theoretical result derived by S. O.

Rice' for an ideal low pass filter.
The theoretical result is known to
be inaccurate for ¢ greater than
about 7 because of certain assump-
tions in its derivation. More re-
cently J. A. McFadden'* deduced
an approximate theoretical result
which extends Rice’s result beyond
¢ = 7. The experimental result of
Fig. 6 also compares favorably.

The author gratefully acknowl-
edges the stimulating discussions
with Dr. E. M. Glaser concerning
the axis-crossing problem and the
design of the system. Thanks are
also due to Dr. J. M. Kopper for
his advice and suggestions and to
H. Snyder for the construction of
the experimental equipment.

This research was supported by
the USAF through the Wright Air
Development Division of the Air
Research and Development Com-
mand.
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DEMODULATORS FOR

Linear Differential Transformers

Some applications of linear variable differential transformers require
demodulation of the a-c output. Demodulation techniques are summarized

By JOSEPH LIPSHUTZ
and MARTIN ARONOW,

Schaevitz Engineering,
Pennsauken, N. J.

MOST BASIC METHODS of measur-
ing force, weight, pressure and
acceleration depend on measure-
ment of deflection in an elastic
member. The linear variable dif-
ferential transformer (LVDT)
is ideally suited for accurately
converting such deflections to
electrical voltage. However,
LVDT output is a-c, whereas
many commonly used control and
indicating systems require a
variable d-c signal. To convert
this a-c output, d-c rectification
or demodulation techniques are
employed.

Demodulators useful in LVDT
systems are classified as follows:
simple rectification circuits or
a-m demodulators; direction-
sensitive demodulators; syn-
chronous or phase-sensitive de-
modulators; and multipurpose
demodulators, such as demodu-
lator regulators.

In conventional applications
the two secondary windings of
an LVDT are connected in a
series opposing relationship.
Thus, there is a core position
for which the outputs of the two
secondaries are equal and the
resultant or differential output is
substantially zero or null. In
most linear variable differential
transformers this null exists
when the core is positioned in
the center of the unit. When
the core is moved in one direc-
tion away from the null position

the differential output increases
linearly and is of a certain phase
with regard to the primary.
When the core is moved in the
opposite direction the differen-
tial output again increases
linearly and is 180 deg out of
phase with the output obtained
in the first direction. When op-
eration is on one side of null
only, the differential output re-
sulting from core movement is
similar to an amplitude-modu-
lated signal. When operation is
on both sides of the null position
the output is not a conventional
amplitude-modulated signal since
a 180 deg phase shift takes place
in the carrier each time the core
crosses null.

When operation is on one
side of null only, simple a-m
demodulation techniques may be

applied.
The main advantages of the
simple demodulation circuits

shown in Fig. 1A, B and C are
as follows: they are the simplest
form of demodulator; they may
be used in conjunction with a
linear variable differential trans-
former whose center, or tie point,
is not brought out as an external
connection; the secondary to
primary phase shifts have no
effect on the d-c output. Their
disadvantages are: output lacks
directional sense when operating
on both sides of null; since the
diodes are called upon to rectify
a signal which varies in the
range of zero to several milli-
volts or volts, non-linearities are
introduced based on the non-
linear curve of commercially
available diodes.

This method of demodulation
is useful when linearity is not
of importance and also when the
LVDT is to be operated in a
single direction range which
starts at a point removed from
the null point.

Direction-sensitive demodula-
tors (Fig. 1D and 1E) are de-
modulators which maintain the
sense of direction of the core
movement. In general, depend-
ing on the polarization of the
diodes, the d-c output voltage on
one side of the null position will
be negative while on the other
side it will be positive.

Some of the advantages of this
method are: the output main-
tains the directional sense of
core motion; the circuits are
relatively simple; because recti-
fication of each secondary output
takes place, the diodes usually
operate above their threshold
level and do not introduce non-
linearities; phase shifts do not
appreciably affect the linearity.

Some disadvantages are: to
maintain the symmetry of the
circuit, the load 'must be bal-
anced or ungrounded; the mix-
ing of the two secondary recti-
fied outputs into one d-c output,
which is based on the resistive
mixing principle, causes large
output power losses; in cer-
tain differential transformers,
due to space savings, the output
of each secondary at the end of
the travel range may be appreci-
ably below the threshold level of
the diodes so that nonlinearities
are introduced into the d-c out-
put.

These direction-sensitive de-

92

CIRCLE 93 ON READER SERVICE CARD—-



UNIVERSAL TRANSISTOR SOCKETS:

CINCH will design, or re-

design, components to fit g
specific needs, and will assist |
in the assembly of components d

through proven automation

technique.

No. 24860
WITH INTEGRAL

No. 22831

|
No. 24246

EYELETS

TRANSISTOR SOCKET

No. 24419

There are three laminated type sockets;
22831, 24324 and 24860. No. 22831 is
elongated in shape, top plate is of 1/64"
chocolate colored XP Bakelite, bottom plate
is of 3/64" chocolate colored XP Bakelite:
both vacuum wax impregnated. The contacts
are of brass, cadmium plated.

No. 24324 is rectangular in shape. Top and
bottom plates are of natural XP Bakelite,
vacuum wax impregnated. Contacts are of
brass, cadmium plated. Formed thread for
6-20 screw. .104/.110 dia. hole in C R
steel plate. Provides easy attachment to
a heat sink.

No. 24860 is identical with 24324 ex-
cept it is equipped with integral eyelets
for easy assembly to chassis.

No. 24246 is a molded socket with gen-
eral purpose Bakelite casting. Contacts
are phosphor bronze, cadmium plated.
The above transistor sockets may be
used with the following RETMA BASE
designations:

E 3-14 E 3-42 E 4-24
E 3-15 E 3-43 E 4-31
E 3-25 E 3-44 E 4-43
E 3-32 E 3-51 E 4-52
E 3-38 E 3-53 ET-103-D
E 3-39 E 4-13

New Universal Transistor Sockets for use with
the ten transistor bases illustrated and five base
types. Casting is mica-filled phenolic (MFE).
Contacts are beryllium copper, gold plated. Con-
tacts may be used with either one or two sided
1/16” p. w. boards.

STAND-OFF TYPE UNIVERSAL

TRANSISTOR BASES FOR THE NEW
UNIVERSAL TRANSISTOR SOCKETS

TYPE 1 TYPE 2 TYPE 3
-0‘@ .200
i";: E-“' Base E4-13

Base E3-1
2@5 TYPE 4
5 330
i N

Base E3-14 0
Q) ’
260

TYPE §

Base £3-25 Lo

200)] es o

o= 330 ~ony

Sass £3-32

Bose E4:31 \/4‘ ;"

TRANSISTOR SOCKET FOR
CONVENTIONAL WIRING

No. 24872

For wse with transistors
designed to the triangular
base layout 2" x 1"
(JETEC-30) contact centers,
as well as the three con-
tact in-line (.048 x .192
contact centers). This
socket was originally designed for the all transistor TV set;
however, its future applications are many; industrial communi-
cations, test equipment, bread board circuits, etc.

=
l 2
[« = wz
=
G

This design features an exceptional subminiature contact de-
signed for the absolute minimum in intermittent failures, and
an all molded monoblock construction with mounting holes
provided as part of the casting. Assemblies are available in
G. P. Black and low loss Mica-filled Phenolic.

The drawing shows five contacts but any number can be omit-

ted to meet your particular contact layout . . . Contacts are of
Phosphor bronze, Cadmium plated .0001 (P24).

Centrally located plants at Chicago,
Illinois; Shelbyville, Indiana;

City of Industry, California;

St. Louis, Missouri.

CINCH MANUFACTURING COMPANY

1026 South Homan Ave., Chicago 24, llinois
® Divisiod of United-Corr Fostener Corporation, Boston, Mass.
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modulation techniques are used
extensively with LVDT’s and
give very good resuits when op-
erated with most conventional
units. Care must be taken, how-
ever, not to overload the circuit.

Synchronous or phase-sensi-
tive demodulators (Fig. 1F, 1G,
1H) exploit the basic principles
of a phase detector, synchronous
demodulator, or phase compara-
tor. These circuits are based on
the idea of rectifying an artifi-
cially created difference voltage
rather than the signal itself.
Since the diodes are used to
rectify the difference signal by
proper selection of the reference
voltage, the rectification takes
place at voltage values well above

the threshold values of the
diodes.
This tvpe of demodulator

(Fig. 1F) has the disadvantage
of being sensitive not only to
amplitude changes but also to
phase variations of the signal
versus the reference voltage.

Thus, with differential trans-
formers designed for long travel,
performance may be seriously
impaired. To overcome the diffi-
culties introduced by differential
transformer phase shifts, a
modified circuit has been devised.
This circuit (Fig. 1G, 1H)
causes the reference voltage
phase to shift simultaneously
with the signal voltage so that
the relative phase angle between
the two voltages remains con-
stant. Some of the advantages
of this method are: an unbal-
anced load can be used; nonline-
arities in the d-c output due to
demodulation are eliminated even
with long-travel linear variable
differential transformers and
differential transformers having
inherent phase shifts over their
range; these circuits can be used
for any linear variable differen-
tial transformer. Some disad-
vantages: complexity; wattage
consumed by the special trans-
formers is a power loss.

This method may be used when
simpler circuits do not operate
satisfactorily. It is used in
standard demodulators due to
its universality and applicability
to most types of linear variable
differential transformers.

Multipurpose demodulators are
more than a-c to d-¢c conversion
circuits. They may incorporate
voltage regulation, signal ampli-
fication, etc. In conjunction with
the demodulation, and as an in-
tegral part of it, a feed-back
signal is used to control the in-
put signal to the linear variable
differential transformer. The
closed-loop network compensates
for errors due to line voltage

variations, frequency fluctua-
tions, temperature and load
changes.

Acknowledgment is made to
all the members of the Schaevitz
Engineering staff who partici-
pated in the development and
evaluation of these demodulator
circuits.
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3-stage

Transistor Amplifier*®
Size:.250" x.250" x.500"
Componem‘ Density

. 416/in.°(720,000/1t*)

ACTUAL SIZE

MW 50 O
—O 5
3 8
?—I\_@ ?") I
+
O —0
2 2

MM———

practical circuit miniaturization now. ..with
Centralab s‘packaged electronic circuits

mits component densities up to 2,500,000 per cubic ~
foot today . . . with semi-conductors, capacitors, fixed
and variable resistors integrated in a single component
. . with the size and shape flexible to meet your equip-
ment requirements . . . and sensibly priced for commer-
cial applications, CENTRALAB’S engineering department
will work with you in designing practical economical
PEC circuits to your requirements.

NOR CIRCUIT “ FLIP-FLOP CIRCUIT
Size: 3/8" x 3/8" x 13/32" Size: .245" x .500" x .990"
% A similar CENTRALAB 4-stage amplifier received the Certificate o e SOl 2 SRS, dloqes
0 . " transistor 8 resistors, 6 capacitors
of Excellence in the 1959 Miniaturization Awards Competition, 171 fin.2 176 /in.3
sponsored by Miniature Precision Bearings, Inc., Keene, New 295,000 /.2 -304,000 /1.8

Hampshire.

The Electronics Division of Globe-Union Inc.
914F East Keefe Avenue ¢ Milwaukee 1, Wis.
"'} In Canada: P. O. Box 400, Ajax, Ontario
Yeoots” QERLS J
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RESEARCH AND DEVELOPMENT

Thermoelectric Generator Delivers 5 Kw

THERMOELECTRIC generator built
by Westinghouse for BuShips de-
livers 5 Kw by direct conversion of
heat into electricity without major
moving parts. It is claimed to be
50 times more powerful than any
previously described thermoelectric
power plant.

The generator is the largest unit
so far developed under a joint
Army, Air Force and Navy thermo-
electric power program coordinated
by the Navy’s Bureau of Ships. It
is an experimental unit intended
for evaluation of power generating
materials and fabrication tech-
niques which have been produced
under a Navy-sponsored thermo-
electric materials research pro-
gram. New materials developed by
this program in the last three years
have tripled the efficiency with
which heat may be directly con-
verted to electricity. This high rate
of progress supports Navy hopes
for an early achievement of prac-
tical thermoelectric generators of
considerably larger size.

To secure maximum flexibility in
design, the generator is built up
from thermoelectric assemblies, or
modules, which can be arranged
electrically to give a wide range of
output voltages and currents. These
combinations range from 10 volts
at 500 amperes to 120 volts at about
42 amperes. This modular construc-
tion also gives versatility in phys-
ical design, permitting the genera-
tor to be built as two identical
sub-generators which are connected
together to give the full power out-
put, or which can be used independ-
ently of one another as separate
2,500-watt power plants.

The thermoelectric portion of
each 2,500-watt sub-generator re-
sembles a hollow cylinder about 30
inches in diameter and 30 inches
high. The thermoelectric modules
form the walls of the cylinder, their
hot inner surfaces exposed to the
flame of burning kerosene; their
outer surfaces are cooled by water
piped to them. Heat flows through
the thermoelectric materials from
their hot to cold faces, and elec-

96

Testing of one of two 2,500-w sub-
generators making up thermoelec-
tric power plant developed for
Bureau of Ships, U. S. Navy

tricity is generated in the process.
The only moving parts in the en-
tire 5,000-watt unit are those in
the pumps for the cooling water
and for the kerosene fuel burners.
Both are operated by electric
motors which receive their power
from the electrical output of the
generator itself.

Six different thermoelectric ma-
terials are used in the new gener-
ator, including both broad-band
and narrow-band semiconductor
materials. Such bands describe the
spread in energy which the con-
ducting charges can have. Both
p-type and n-type materials are
used; they are fabricated into indi-
vidual thermocouples, which are
then electrically connected in series
to form the thermoelectric modules.
The modules can then be intercon-
nected in a variety of ways to give
the desired output voltages.

Thermoelectric materials differ
widely in their ability to withstand
high temperatures, and each has a
rather limited temperature range
over which it operates most effec-
tively. For this reason, in each
thermocouple, different thermoelec-
tric materials are combined in a
series arrangement from hot to
cold, so that each material operates
in that region of temperatures at

which it performs best. The heat
flowing through a high-temperature
thermoelectric material is passed
on to a material that has maximum
performance at intermediate tem-
peratures, and so on.

By exploiting this technique, the
new generator operates at tempera-
tures as high as 1,200 F while its
cool side is at about 50 F. No single
thermoelectric material could span
this range of temperatures by it-
self. This thermoelectric generptor
was designed to operate with maxi-
mum quietness. The modular fcon-
struction gives it flexibility as a
prototype that can be easily tested,
studied, evaluated and improved.

Pins Discharge L
Airborne R-F Stat

PRECIPITATION static may be elimi-
nated from airborne radio and
navigation equipment by a device
developed by Stanford Research In-
stitute. This static develops when
aircraft pass through snow or
clouds of ice particles. The device
permits corona discharges but pre-
vents the generated noise from
reaching the radio antennasi

When ice crystals of smow or
clouds rebound from the airecraft,
electrons are removed from the
crystals and remain on the gurface
of the aircraft. Each impagt leaves
a minute negative charge. {The cu-
mulative effect of millions jof such
impacts causes the aircraft to be
charged to a voltage so hjgh that
corona discharges occur at wing
tips and other sharp extremities.

The corona discharges oecur as a
series of short pulses, eadh trans-
mitting a broad band of frequen-
cies. The waves generated by the
pulses travel about the |aircraft,
guided by the metallic surfaces, and
enter the radio antennas] The re-
sulting precipitation statie is often
severe enough to impair;function-
ing of radio receivers and naviga-
tion equipment.

To prevent the airplane from
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EXCLUSIVE NEW

WESTINGHOUSE HIGH FREQUENCY BUS DUCT
BOOSTS POWER SAVINGS...

CHOPS VOLTAGE LOSSES *

Here’s the economical, efficient way to put high frequency exactly where you want it
with rock-bottom power loss. The completely new Westinghouse High Frequency
Bus Duct is designed for all a-c power distribution systems, particularly those rated
400 to 20,000 cps.

Westinghouse High Frequency Duct distributes power over long runs more effi-
ciently at 400 cycles than most systems do at 60 cycles . . . means that a centrally
located high frequency generator can serve an entire plant with a uniform voltage.
Gone are the expense, mess and big voltage drops of multi-run cable and conduit
schemes. .. gone is the need for individual, at-the-site power supplies. The all-new duct
is designed for 600 volts but can operate at higher voltages for special applications.

And Westinghouse High Frequency Duct retains all traditional bus duct advan-
tages. Small size . . . light weight . . . power taps every 30 inches over entire duct
length . . . location flexibility . . easy installation.

High Frequency Bus Duct is available now . . . and only from Westinghouse.
Call your Westinghouse salesman for more details . . . or write Standard Control
Division, Westinghouse Electric Corporation, Beaver, Pa.

J-30316

YOU cAN BE SURE...IF 175 Y "eStinghOUSe

TUNE IN WESTINGHOUSE-CBS TV-RADIO COVERAGE, PRESIDENTIAL CONVENTIONS, JULY 10-29
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'dc to 1l megacycle!

. . . and 10 watts of power
with this direct-coupled amplifier!

New from Krohn-Hite: this unique combination of power and band-
width! The Model DCA-10 direct-coupled amplifier allows you to
increase power of all sources from dc to one megacycle, without the
bother of changing amplifiers or bandswitching!

The DCA-10’s low distortion (0.1%) makes it the perfect comple-
ment for low-distortion, quality oscillators — for unexcelled per-
formance over the entire frequency range.

Output — to 300 volts peak to peak, to 600 milliamperes peak to
peak. Frequency response is flat, within one db, from dc to 1 mc.
Stability is excellent for both output DC level and gain.

The Model DCA-10 direct-coupled amplifier provides high, distor-
tion-free power over the entire range, from sub-sonic into radio-
frequencies, 20 watts of push-pull power can be obtained from two
DCA-10's cascaded. If this high-quality, flexible amplifier can fill
a need for you, write for full information.

Other Krohn-Hite amplifiers include the direct-coupled 50 watt
DCA-50, and the ultra-low distortion (0.005%) 50 watt UF-101A.
Also. Krohn-Hite Oscillators, Filters and Power Supplies.

KROHN-HITE CORPORATION

580 Massachusetts Avenue * Cambridge 39, Mass.
Pioneering in Quality Electronic Instruments
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becoming charged when flying
through solid-particle precipitation
is impossible. It is also impossible
to prevent the noise-producing
corona discharges from occurring.

The discharge devices use a
sharp tungsten pin supported by a
resistively coated plastic cement for
attachment at all points on the air-
craft at which the discharges occur.

A typical discharge device con-
gists of a nylon rod with the tung-
sten pin crosswise through it at
about an inch from the outer end.
The nylon rod is coated with paint
having the proper electrical re-
sistance.

The static dischargers are also
effective in carrying off charge cre-
ated by jet engine exhausts. While
this is generally less than that from
precipitation, it is troublesome be-
cause it is worse during throttle
changes during landing—when good
radio communiecation is critical.

Precipitation static has been un-
der study by SRI for the U. S. Air
Force. A study of application of
this static-elimination measure on
military aircraft is being made.
Service tests on commercial Boeing
707 jet planes are being made by
Qantas Airways. It is planned that
these dischargers will be standard
equipment on future Boeing 707
jets.

Precision Thermometry
For Low Temperatures

NATIONAL Bureau of Standards is
expanding its low-temperature re-
search program in an attempt to
provide higher-precision thermom-
etry in the range from 90 down to
20 K (—183 to —253 C), and tojpro-
vide a calibration service for secon-
dary thermometers from 20 down
to 2 K. The measurement of low
temperatures is growing in impor-
tance because of recent advances 1n
cryogenic techniques, and because
physicists and chemists need a prac-
ticable and reliable working scale
when determining specific heats,
thermal conductivities and |other
fundamental properties of maferials
at these temperatures.

Although there is no interna-
tional agreement on a practical
temperature scale below 90 K, a gas
thermometer may be used to make
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measurements on the thermody-
namic temperature scale in this re-
gion. The inherent difficulties of
this thermometer, however, make it
impractical for use in a regular cal-
ibration service. When stable plati-
num resistance thermometers were
developed to operate in this range
some years ago, the Bureau was
able to establish a provisional scale
from 90 down to 11 K.

In preliminary research toward
making absolute temperature deter-
minations from 20 down to 2 K, the
Bureau studied changes in the ve-
locity of sound in helium gas as a
function of temperature in the re-
gion of 4.2 K. An acoustical in-
terferometer was used for the first
velocity measurements, and temper-
atures derived from the velocity of
sound were compared with the tem-
peratures associated with the vapor
pressure of the liquid helium bath
surrounding the instrument.

Recent Bureau investigations
show that a nearly constant-temper-
ature liquid helium bath can be
achieved and associated with an ex-
tremely reproducible vapor pres-
sure. The bath consists of a few
liters of liquid helium in an ordi-
nary metallic liquid-helium storage
Dewar of 15 or 20 liters capacity.
The vapor pressure of the liquid is
controlled very accurately and liquid
helium evaporates at a rate of about
300 cu em per day. This technique
will be of considerable help in de-
termining the accuracy of tempera-
tures derived from sound velocity
measurements, because a better
comparison will be possible between
temperatures derived from vapor
pressure and those derived from
sound velocity.

When used in the constant-tem-
perature liquid helium bath, carbon
resistors displayed remarkable re-
producibility of electrical resistance
(resistances equivalent to tempera-
tures ranging from a millidegree to
a few tenths of a millidegree)
versus helium vapor pressure in the
range of 2 to 4 K, even when the
resistors had been cycled between
300 and 4 K. Several sources indi-
cate that germanium resistors also
exhibit excellent reproducibilities.
Thus, both carbon and germanium
resistors appear to be promising
sources of secondary thermometers
for use at low temperatures.
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amplitude stability
problems...

with this new low-distortion

ac power source!

New from Krohn-Hite: this variable-frequency, 50 watt ac power
source, with the long-desired specifications of less than 0.01%
amplitude stability and 0.1% harmonic distortion! The LDS-1500
offers a continuously variable wide range of voltage and current —
up to 1500 volts, and up to 12 amps, at any frequency from 20 cps
to 20 kc.

The short-term stability and low distortion now makes it possible
for you to calibrate conventional indicating ac voltmeters and
ammeters, and digital meters to lab standards, yourself!

As a general-purpose variable frequency source of distortion-free,
highly stable power, the LDS-1500 has many applications. Distortion
measurements at high power levels of precision resolvers, inductors,
gyro motors and other electro-magnetic components can now be
made with greater accuracy and ease.

The 50 watt power output of the LDS-1500 is ample to supply test
benches, for quality control testing at unusual frequencies.

Investigate this unusual ac power source. Its unsurpassed stability
and distortion characteristics, its convenience of continuously vari-
able frequency, voltage and current — make it a basic instrument
of the industry. Send for complete technical specifications,

KROHN-HITE CORPORATION

580 Massachusetts Avenue Cambridge 39, Mass.
Pioneering in Quality Electronic Instruments
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COMPONENTS AND MATERIALS

Micron-Sized Vacuum Tubes

ENCAPSULATED IN A SOLID BLOCK

VERY SMALL INDEED might be a re-
ply to a proposed construction
described by Ken Shoulders of
Stanford Research Institute.'

Shoulders has taken a long look
into some of the effects found in
the world of microelectronics, and
has re-examined the electronic ef-
fects found in conventional vacuum
tubes. This unfettered approach
was taken in an attempt to attain
advances that do not seem possible
with present systems.

This report on microelectronic
components, interconnections, and
system fabrication, delivered at the
recent Western Joint Computer
Conference, is a sound and original
approach to the investigation of
components for microelectronic
data processing systems.

This approach is based on the
examination of electron emission
into a tiny vacuum bubble that is
encapsulated in a solid block, or in
effect, a micron-sized electron tube
that can be self-formed in a block
of solid material.

Although this is a simulated de-
vice at this stage, the actual details
have been worked out for a new
component that seems well suited
for microelectronic system require-
ments and fabrication methods.
This component is based upon the
quantum mechanical tunneling of
electrons into a vacuum; has an
estimated switching time of 107
seconds, seems adaptable to self-
forming manufacturing methods
giving component uniformity, and
what is important promises immu-
nity to temperature variations be-
tween 4 K and somewhere within
the red heat range.

Ionizing radiation does not effect
the cathode properties or other
metal electrodes until the dielectric
has been severely damaged. The
choice of dielectrics for this device
is very wide. but materials like
aluminum oxide or beryllium oxide,
in film form, would be chosen be-
cause of their stable characteristics
under bombardment. Mechanical
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FIG. 1—Tunnel effect vacuum tet-
rode i3 intended for use in inter-
connected arrays having up to 10"
components per cu in.

forces would not likely effect this
microscopic device either unless a
physical crack resulted in the
materials.

Complete details of the findings
will be published soon in a report
to be issued by the Information
Systems Branch of the Office of
Naval Research under Contract
Nonr 2887 (00). The look was taken
at electron emission of conventional
vacuum tubes to consider the neg-
ligible transit time lag and absence
of bothersome space charge effects
because of high fields.

To help understand this com-
ponent, called the tunnel effect
vacuum tetrode, the operation of
this device may be divided into two
parts, namely obtaining electron
emission, and using these emitted
electrons. Figure 1 shows one con-
figuration proposed.

Cathode properties have been in-
vestigated and there is agreement
that the current density can be 10’

amps per square centimeter with
only very small space charge ef-
fects. The current from this source
can be varied over seven powers of
10 by a change in field of 2 to 1
at the cathode, implying high gain
possibilities. Tests at 10,000 mc
have verified that there is no de-
tectable deviation from the d-c
emission characteristics.

The variation of grid voltage
would cause the necessary field
change at the cathode and measured
velocity distribution of 0.14 elec-
tron volts shows that this is not a
noisy source.

The intention is to form an array
of small tips superimposed on the
cathode shown in Fig. 1. These
tips, a few hundred angstrom units
in diameter, will provide emission
below 100 v when applied to the
screen grid or anode. The cathode
is nominally 3,000 A units wide.

Electron optical considerations
dictate how the emitted electrons
are to be used. A positive control
grid would be used normally, but
this would not draw appreciable
current because it is located out
of the electron path between
cathode and anode. Negative grids
are possible if they are smooth
or have high enough work func-
tion to prevent emission. It is
desirable to collect the electrons at
a low plate potential, thus avoiding
unnecessary heating. Potentials as
low as a few volts seem possible
because the field strength would be
sufficient to allow the collection of
electron current densities of greater
than 10,000 amps per square cen-
timeter without adverse space-
charge effects.

During this mode of operation,
the screen grid would remain at
some level near 100-v acting as a
bias to help cause field emission,
but not collecting an appreciable
current.

The upper limit in switching
speed for this device would be set
by the allowable power dissipation.
Using an anode voltage of 10 v, a
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speak for themselves

An uncluttered, human-engineered front panel and internal engineering and construction demon-
strate to the eye that Cubic’s is the superior digital instrument. Proof of this superiority is in the
operation . . . and side by side in independent evaluations of many instruments, Cubic again and again

provides the instrumentation that is specified.

Any phenomenon of science which can be converted
to a usable DC Voltage can be measured with the
Cubic 4 or 5-digit Voltmeter (Models V-41, V-51)
powered by the Model C-1 Control Unit. Addition
of an AC Converter (Model AC-1, manual ranging;
Model AC-2, automatic ranging) or a Model PA-1
Preamplifier extends the systems capabilities to the
measurements of AC voltages or lower level DC
voltages.

Precise resistance measurement is possible us-
ing 0-41 and O-51 four- and 5-digit Ohmmeters,
powered by C-1 or C-2 Control Units.

Multiple input channels may be sampled rapidly and
accurately with the Model MS-2, a single unit for
scanning up to 100 points, or the MS-1, AS-1 Master-
Auxiliary combination for scanning up to 1000 points
with multiples of one, two, four or five-wire inputs.

9 B I C CORPORATION

INDUSTRIAL DIVISION

5575 Kearny Villa Road, San Diego 11, California

Electronic Engineering With a Dimension for the Future

electromics + JUNE 3, 1960

Voltage ratio measurements are made with the R-41
and R-51 4 and 5-digit models operating only as
Ratiometers or with the VR-41 and VR-51 models,
which operate both as Ratiometers and Voltmeters.
Measurements can be permanently recorded with
the addition of a PC-Series Printer Control Unit,
providing input for any quality printer on the market.

AND NEW FROM CUBIC . . . the Talking Meter,
instrumentation that really does speak for itself, in-
strumentation that provides a new dimension in
“readout,” measurements or other parameters re-
ported to the ear by a clear human voice.

N
Years-ahead engineering, factory production techniques inspired by pride in the

end result, careful quality control and reliability testing . . . all these factors make
Cubic’s the truly fine instrumentation . , , Digital Systems that spedk for themselves,

MORE THAN “HARDWARE,” CUBIC
OFFERS FINE PRECISION INSTRU.
MENTATION AT MODERATE PRICES,

CIRCLE 101 ON READER SERVICE CARD
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CUBIC Digital systems
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UNIVERSAL BRIDGE

Gives NEW Simplicity
in LGR Measurements

_\

Model 8688

L. — 1 .H to 100 henrys
€C — 1.Fto 100 .F
IR — 0°l ohm to 100 Mo

*Direct read-out with no multiplying factors, eliminates operator
errors. *Model 868 B also has precision Q and tan & (D) dials.
Inductance and capacitance are measured at 1 or 10 kc/s in an
R-C ratio-arm bridge; resistance at d.c. in a Wheatstone bridge.
The bridge detector gives positive indication of the direction of
balance point even when far off-balance; as a result, com-
ponents whose values are completely unknown can be evaluated
in a few seconds with the minimum of searching. Detector
a.g.c. eliminates the nced for sensitivity controls.

Also available—Low Capacitance Bridge Model 1342: 0.002uu F
to 1,111pp F; 3-terminal transformer ratio-arm bridge designed
for precision measurement of extremely low capacitance.

For full details, write for leaflet B171.

MARCONI INSTRUMENTS

111 GEDAR LANE -

ENGLEWOOD -

TELEPHONE : LOwell 7-0607

Marconi Instruments Ltd - St. Albans - Herts - England

CIRCLE 102 ON READER SERVICE CARD

NEW JERSEY

Canada: Canadian Marconi Co + Marconi Building - 2442 Trenton Ave - Montreal 16

TCi71

current of 100 microamps, a ca-
pacity of 10~ farad, then this one-
micron-sized device would show a
switching time constant of 10" secs
for a power density of 10° watts
per square centimeter, which is well
within the allowed value for a
micro-sized single component.

A completed machine composed
of tunnel-effect elements could have
a max input power of 100 watts—
as determined by heating consid-
erations. The one milliwatt of
input per device would allow 10°
devices to operate simultaneously
with a 10 second switching time
which gives a bhit rate of 10® per
second.

The transit time for electrons
would be about 10~ seconds, and
this would seem to remove the need
for complicated traveling wave de-
vices to obtain high frequency gain.

The fabrication method to make
these devices was described in this
paper. Vacuum deposition methods
were used to obtain starting ma-
terials. The fabrication methods
provide for vacuum encapsulation
with no more difficulties than filling
in unused space in a solid-state sys-
tem.

Converting a small open cavity
into a small closed vacuum cavity
can be done as easily as filling voids
in one layer so as to smooth the
surface, before proceeding to the
next layer.

Since complete vacuum tunnel
effect devices do not exist, detailed
electrical characteristics do not
exist. But Shoulders points out that
there are many things to guide one
toward the eventual circuits.

These vacuum tunnel effect de-
vices are intended for nuse in inter-
connected arrays having as many as
10" components per cubic inch, and
not as individual devices.

REFERENCE

(1) K. R. Shoulders, On Micrpelectronic
Components, Interconnections, and System
Fabrication, Stanford Research Institute,
Menlo Park, California. Work supported
by the Information Systems Branch of the
Office of Naval Research on Contract Nonr
2887(00), supported by the Air Force on
Contract AF 19(604)-6114 and the Signal
Corp on Contract DA 36-039-8C-R4526.

Quartz-to-Metal Seals

QUARTZ is an excellent material for
windows for high-frequency vac-
uum tubes because it is a low-loss
dielectric with a low dielectric con-
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stant. Being a glass rather than a
crystalline substance, quartz is vac-
uum-tight at smaller wall thickness
—further reducing capacitive load-
ing of waveguides.

Quartz has a high transparency
for infrared and ultra-violet radia-
tion and can now be extensively
used in photo cells, lamps and wave-
guide devices. An outstanding prop-
erty of quartz is its great thermal
shock stability. Quartz is particu-
larly suited for use in the envelopes
of television camera tubes and is
capable of withstanding electron
bombardment and exposure to
x-rays and other atomic radiation
without receiving any appreciable
discoloration or radiation damage—
making it ideally suited for atomic
installations. In addition, quartz is
able to withstand exposure to ex-
tremely high electric field strengths
before breakdown occurs.

At Eitel-McCullough, Inc., San
Carlos, California, a successful
quartz-to-metal sealing technique
has been perfected that makes it
possible to produce quartz-to-metal
seals which are vacuum tight and
physically strong. Developed by
Oskar Heil, discoverer of the prin-
ciple of velocity modulation, this
technique renders quartz the idedd
substance for use in vacuum-win-
dows for high-frequency microwave
tubes.

Phenolic Laminate

A NEW PAPER-BASE phenolic lami-
nate which provides flame retard-
ance with excellent cold punching
characteristics at nearly half the
cost of epoxy-paper laminates is
announced by National Vulcanized
Fibre Co., Wilmington, Delaware.
The base stock, PHENOLITE XXXPC-
476, meets NEMA Standards and
Underwriters’ Laboratories test for
flame resistance, and is available in
two copper-clad forms: (-1) with
standard adhesive bonding made
primarily for commercial radio and
tv applications: and (-2) made pri-
marily for computer printed cir-
cuits and military applications re-
quiring plating from alkali
solutions. Samples will be shipped
promptly if material thickness and
copper thickness are specified.
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before the bird takes off

During preflight checkout, ground
power supplies must be meticulously
monitored to avoid limping under-
voltage, crippling overvoltage.

How?

BECKMAN Expanded Scale Voltmeters—
with accuracy to a fraction. .. readability
to hundredths! That’s vital volt-splitting
at the moment of *‘Go—No Go,’” when
operation depends upon precise power

input with no room for guesswork.

(And no trifling with ‘*average'’ readings:
BECKMAN AC meters give honest, direct
rms readings on all wave forms.)

splitting

k (J
Beckman Helipot

Helipot offers you hundreds of models

....either AC or DC...in divers shapes,

sizes and voltage ranges. (Not to
mention voltage monitoring packages,
which may include our expanded scale
frequency meters and linear scale
ammeters, too.) All have uncommon
accuracy in common, plus resolution
ten times that of conventional meters!

Incredible?

Make us prove it by asking for
Data File A234.

Helipot Division of
Beckman Instruments, In¢.
Fullerton, California
Engineering representatives
jn 29 cities

e0o16  ©1989 8.1.1.

potentiometers « dials » delay lines » expanded scale meters o servomotors « breadboard parts
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PRODUCTION TECHNIQUES

Electron Beam Zone Refines Single Crystals

SINGLE CRYSTAL RODS of silicon,
silicon carbide and other high-tem-
perature compound semiconductors,
as well as refractory metals, can be
purified and grown in electron
beam vertical zone refiners, accord-
ing to MRC Manufacturing Corp.,
Yonkers, N. Y.

A refiner, producing zone tem-
peratures of 6,000 F, was recently
demonstrated by the firm. The ma-
chine can also be used to weld dis-
similar refractory metals and for
high-temperature vacuum outgass-
ing. Sharply-bent rods of tung-
sten, molybdenum and molybdenum
welded to columbium were shown
to indicate the cold-working prop-
erties of refined materials.

The demonstration model had a
glass bell jar. Production machines
will have a water-cooled stainless
steel bell jar and will handle rods
up to 18 inches long and : inch in
diameter. Future high power ver-
gions will be able to handle rods %

|

L o %

Production model of electron beam
zone refiner will have steel bell jar

Horizontal tilting indium refiner
with traveling radiant heat sources

104

to 1 inch in diameter.

Operating principles are similar
to those used in other electron beam
equipment. However, the electron
source—a tungsten loop—is housed
in a scanner which rings the rod
and focuses the beam into a narrow
zone (Fig. 1). Height of the zone
varies according to the rod mate-
rial. The molten zone is about 1
mm in tantalum and 2 mm in
molybdenum rod. The zone tends to
spread in materials with high con-
ductance.

The scanner is motor-driven up a
screw parallel to the rod. A typical
maximum travel speed is 1 inch a
minute for purifying #-inch tung-
sten rod. Return is automatic and
up to 16 passes can be preset in a
programmer. As with other ver-
tical zone refiners, impurities (ex-
cept those removed by the vacuum
system) are collected near the top
of the rod.

Rods are held at top and bottom

7MOTOR DRIVEN
DRIVE SCREWS

| SCANNER RING

TUNGSTEN LOOP

" FILAMENT
-—-—-—ROD

|~ HOLDER

FIG. 1—Basic setup of zome re-
finer. Supports are not shown

RADIANT HEAT INDIUM

N

COLLARS\
O o
]

MOLTEN GLASS
20NE RADIANT HEAT TUBE

FIG. 2—Polished collars focus heat
on indium ingot, prevent “puddling”

HEAT~

in a V-groove closed by a spring-
loaded clip. This permits rod ex-
pansion, preventing twisting. The
distance between holders can be
adjusted by a reversible motor,
which allows portions of the rod
to be thinned or thickened by
stretching or compressing the zone.
Normally, a crystal with a regular
rod shape is grown, since the fila-
ment control circuit is self-modu-
lating.

Procedures for welding and
starting a crystal are similar. One
rod is placed in the bottom holder
and the other rod is placed in the
top holder and centered on the bot-
tom rod. After the vacuum is
drawn, the scanner is placed oyer
the joint and the weld made. If a
erystal is to be grown, the bottom
rod is topped by a seed.

Operating vacuum range is § X
10* to 5 X 10° mm Hg. The latter
gives better outgassing. Some diffi-
culties are encountered, however,
in processing materials with low
vapor pressures. Too poor a vac-
uum results in the characteristic
blue discharge around the scanner.
A diffusion pump with a liquid ni-
trogen trap is used. Typical leam
power consumption is 100 wattg for
a 3-inch rod of tantalum. The pgwer
supply is rated at 5 Kv, 500 ma{ d-c.

Other equipment shown by MRC
included horizontal tilt-type (a
slight tilt keeps erystal thickness
uniform) zone refiners with r-f and
radiant heating. One, designe} for
refining indium, focuses the optput
of 2 radiant heat sources thyough
a slot (Fig. 2). This was regorted
to overcome the “puddling” which
occurs when indium is heated in
too wide a zone.

Extruded Waveguide
Has Integral Flange

CONTOUR EXTRUDED aluminum tub-
ing is being considered for wave-
guide components made by Western
Electric Company at its Kearney,
N. J. works. It would simplify the
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% EXCELLENT STABILITY

% HIGH RELIABILITY
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ol o 5 2 e P Now ...a complete line of Solid Tantalum Capacitors that meet every require-
6.8 | A 8 8 | - , O - :

g E § | K 3 - ment for dependability and reliability. AEROTAN capacitors are solid elec-
| 1% 8 8 e | - trolyte units featuring sintered tantalum anodes and hermetically-sealed in

B X H . 1 - subminiature metal cases. The use of a semi-conductor electrolyte provides

2. B B | ‘8 c ¢ an assembly that is completely dry with absolute freedom from corrosion

. 8 ‘8 C €
; or electrolyte leakage.

33. 8 8 G “C |

39, 8 ‘8 | C *C

A g ['§ < Manufactured in special “Snow-White” controlled atmosphere production

68. G c | < D areas, units are under rigid and precise inspection and control throughout

o2 £ s o L the manufacturing process. Units are designed to meet all the requirements

100. (o C D D g . .

120. c oc o of MIL-C-26655A (proposed). Available in Type ST 12 (uninsulated case) and

150 (J [ ) : p . y .

50, I -¢ % ST 13 (insulated case) for continuous operation over the range of —80°C
| Bwt 2 0 to +125°C in voltage ratings of 6, 10, 15, 20 and 35VDC for + 85°C opera-
1 30 | gl - | tion; and 4,7, 10, 13 and 23VDC for + 125°C operation.

'Z:f'f:ff.‘i ::‘lulf;su-d.o::n’m::"::t::::d :::w‘::al.l.?xbnl; ::I::“:::’ :::::.': ‘L‘,:Z: Standard Values Available from Authorized Aerovox Industrial Distributors

Write today for complete technical informationto . ..

AEROVOX CORPORATION

NEW BEDFORD, MASSACHUSETTS
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importance
of being

BISTABLE

(especially if you're a transistor driving a relay)

If you've been toying with the idea of
using a transistor circuit to drive a relay,
here are some facts of life that may save
you grief later on. The watchword is bistable
operation — particularly with regard to the
transistor.

What can make a mess of an otherwise
compact, cool, low standby-power tran-
sistor is a driving circuit that leaves the
little pill neither saturated nor cut off. The
transistor is then very apt to become an
unstable, variable gain amplifier, when it
should be taking a firm stand in favor of
either “on” or “off ". The thing to do is
design the input circuit properly so that it
is responsible for the transfer from one
stable state to the other. (The Schmitt
trigger circuit is an excellent for instance.)

Once you’ve got the transistor operating
as a flip-flop and not as an amplifier, a good
relay to use is a bistable type. Then the
relay simply monitors the condition of the
driving circuit, and success is practically
around the comer (maybe). Magnetic
latching relays are just such switches —
and they have the added advantage of need-
ing no standby power. Naturally, we have
all sorts and kinds which all carry the
dcsig_nation “Form Zzzzz."

You won't be completely out of the
woods, however, until you’ve given some
thought to (a) operating speed and (b)
nature of the transistor load. As for the
former, you may be on the verge of tran-
sistorizing a tube - relay circuit and wonder
why, all else being equal, the relay will
operate slower from transistors. Although
the transistor will do all sorts of wonderful
things on less power, one thing it won’t do
on less power is hurry the relay. The remedy
is adding some external resistance and rais-
ing the source voltage—or lowering the
impedance of the relay. As for the load the
transistor must switch, it is well to remem-
ber that if it's inductive (and a relay coil is)
and the energy cannot be safely dissipated
in the transistor, you’d better find another
outlet. The lack of “arc suppression” in
transistor circuits, when needed, may not
produce juicy blue sparks but the result is
the same — quite rapidly.

Some of our application engineers are
notoriously bistable, and depending on
which state they are in when they hear from
you, will undoubtedly send you either (+)
circuit design ideas (based on the use of a
Sigma relay) or (—) some zzzzz-inducing
printed material on bistable applications,
Zatisfaction guaranteed.

SIGMA

SIGMA INSTRUMENTS, INC.
62 Pearl Street, So. Braintree 85, Mass. .

AN AFFILIATE OF THE FISHER-PIERCE CO. (Since 1930)
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BRASS FLANGES COPPER TUBING
ATTACHED TO I/16" THICK WALL
TUBING

SOLDERED o] e

SEAM :

o l
SOLDERED BUSHING
FOR TUNING PLUG

—/_‘%

)

ANNULAR
UNDERCUTS

ALUMINUM TUBING
WITH 1/8" THICK WALL

TUNING PLUG HOLES
THREADED N TUBING WALL
Fig. 1—Conventional tubing (topn)
requires soldered flanges and bush-
ings. Extruded section (bottom) is
machined

production of components requiring
short lengths of waveguide and may
improve transmission efficiency.
Tubing, for use in the 4,000-Mec
microwave band, is extruded in
lengths with heavy contoured walls.
After the tubing is drawn to the
critical inside dimensions, it is cut
into sections of the desired lengths.
Flanges are made by machining
an annular undercut near each end
of the section. The contoured sec-
tions remaining on the end become
the flanges, as in Fig. 1.
Advantages indicated by the
method are: reduction in the num-
ber of parts handled, elimination of
soldering and flux cleanup problems
and better internal finish than
drawn thin-wall tubing provides.
The heavy wall does not require a
bushing for tuner-plug mounting.

Water Drop, Light
Check Fit of Parts

FIT OF MATING glass parts can be
accurately determined by methods
known as the water drop and fringe
pattern method. In the former, a
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Advance-engineered diffusion techniques are now applied to CBS
silicon diodes. Fast switching . . . high conductance . . . high
temperatures . . . high voltage . . . low capacitance . . . and low
reverse current are achieved,

announCin g The diffusion technique offers many other advantages over the

alloying method: Close process control of all parameters, great
uniformity, and high reverse voltage for a given resistivity
through the graded junction. Hermetic sealing of miniature glass

reliable package also contributes to the exceptional life.

Now you can have proven CBS reliability in diffused silicon di-
odes. Watch for further announcements on this growing CBS

diffused slicon line.

silicon

. diodes
I

a comprehensive line
for computers

Note the two major classifications particularly designed for
computers in missiles, rockets, airborne and industrial equipment.
Typical applications include switching, pulse, flip-flop, modulator,
demodulator, discriminator, clamping, gating and detector cir-
cuits, Write for complete technical Bulletins E-373 and E-374.

FAST RECOVERY TYPES

*JEDEC 14.5-1 (Modified IBM-Y reverse recovery circuit with:
lp = 30mA, Ep = =35V, RL = 2K ohms.)

/4 »
’ Magnified ’
15 times / Min. Rev. | Min. Forward | Maximum Reverse Current | poyerse Recovery
Voitage Current @ 25°C @ 100°C Characteristics*
/ / e | @io0uaAlTe | Er [ ] En [ Ta | & | Zrec | ¢
/ / (volts) |(mA)| (volts) | (::A) | (volts) | (uA) | (volts) (Kohms) | (usec)
‘ ‘ 1N625 -35 | 4| 1S 1] -2 30 -20 | 400 10
/ / 1N828 -50 ] 4] 15 | 1) -35] 3 -35 | 400 1.0
’ ’ 627 | -100 | 4 | 15 1] =715 30 -75 | 400 1.0
/ / wezs | —150 | 4 | 15 |t | -125 ) 30 | -5 ] 400 10
‘ , 1NB29 —200 4 1.5 P =175 30 | =175 | 400 1.0

HIGH CONDUCTANCE TYPES

. Maximum Reverse Current Max. Avg.

T Noiige. | Voltage. | @ 2°C 8 150°¢ aChr et

W | @100 .A|@ 100mA [ Tn Er Tn Ern | @ 25°C|@ 150°C

l I (volts) (volts) | (uA) | (voits) { (uA) (volts) | (mA) | (mA)
1N482 -40 L1 0.25 -30 30 -30 100 25
A = dumet, B = platinum, C-— gold, D = diffused region, 1N483 —80 11 0.25 —60 30 —60 100 25
€= N-type siticon, F - gold, G — dumet. 1N484 -150 11 0.25 ~125 30 ~125 100 25
Active portion and consequently the capacitance of these diodes are mini 1N485 -200 11 0.25 =175 30 = 100 Ll

mized by etching away all but a small diffused section. Rugged construction
provides resistance to shock and vibration exceeding MIL-STD. 202A.

More reliable products through Advanced Engineering Sse mi C on d u CtO rs
®

CBS ELECTRONI €8, Semiconductor Operations ¢ A Division of Columbia Broadcasting System, In¢,
Sales Offices: Lowell, Mass., 900 Chelmsford St., GLenview 4-0446 e« Newark, N. J.,231 Johnson Ave., TAlbert 42450 « Melrose Park, Ill., 1990 N. Mannheim

Rd., EStebrook 9-2100 e« Los Angeles, Calif., 2120 S. Garfield Ave., RAymond 3-9081 o Atlanta, Ga., Cary Chapman & Co., 672 Whitehall St., JAckson 4-7388
Minneapolis, Minn., The Heimann Co., 1711 Hawthorne Ave,, FEderal 2-5457 < Zoronlo, Ont., Canadian General Electric Co., Ltd., LEnnox 4-6311
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need a critical

&, 12,
283,35,
or ?5 vdc ?

Check Sorensen
transistorized supplies...
voltage regulation
as close as * (0.02% + 1 mv)

Virtually no maintenance (supplies can’t be damaged even by direct short circuit
of output); long life; extremely fast response; transient-free, ripple-free output;
and wide input frequency tolerance—these are just a few of the major features
you get in Sorensen Q and QR Series transistorized supplies.

They’re ideal for critical applications like powering computer circuits, strain-
gauge bridges, or low-level instrument circuits.
Q Series Supplies: Offered in 15 models with nominal output voltages of 6,
12, 28 vde (adjustable 2:1, approximately) and up to 220 watts power capacity.
Models available for either +0.256% or +0.05% voltage regulation (combined
line and load). Available in either cabinet or 19” rack-mounting styles (15 and
25 W models can also be provided for dual rack mounting on a single panel).
QR Series Supplies: Feature wide-range adjustable output voltage—zero to
rated voltage, continuously, with COARSE and FINE front-panel controls. Two
standard models: 0-36 vde, 4 amps max., or 0-756 vde, 2 amps max. Output is
regulated to within +(0.02% + 1 mv). Output voltmeter and ammeter. Units are
available for cabinet or rack-panel (19”x 5%”) mounting.

Get complete specs on these outstanding power supplies. Ask your Sorensen
representative or write: Sorensen & Company, Richards Ave., South Norwalk,
Connecticut. o.3

New Sorensen
catalog! Just off
the press! 32-
page catalog of
more than 400
supplies plus val-
uable application
data. Write for
your copy today.

CONTROLLED
POWER
PRODUCTS

S

A SUBSIDIARY OF RAYTHEON COMPANY

...the widest line lets you make the wisest choice
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drop of water is placed on one sur-
face and the concentration or
spread of the dvop indicates the
character of the mismatch or fit.
In the fringe pattern method, the
mating parts are placed under a
monochromatic helium light source
and observed through a microscope.
The number of fringes along the
circumference of the surfaces indi-
cates the fit.

— \__ e=
(A) (cr
(8) L— )

FIG 1—Water drop method of
checking stem-to-bulb fit
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FIG. 2—Fringe pattern method of
checking fit

Chatham Electronics, a division
of Tung-Sol Electric Inc., Living-
ston, N. J. uses the methofls to
judge lapping (water drop, Fig. 1)
and polishing (fringe pattern, Fig.
2) of the mating edges of bulbs
and button stems made for poly-
optic tube sealing as previously
reported. Standard stems are used
to check bulbs and vice-versa. Fig.
1A shows bulb too large or stem too
small; Fig. 1B, bulb too small or
stem too large; Fig. 1C, button
curvature greater than buib curva-
ture, and Fig. 1D, good fit. Fig. 2A
shows a perfect fit; Fig. 2B, good
fit; Fig. 2C, acceptable fit; Fig. 2D,
bad fit; Fig. 2E, particle between
the surfaces, and Fig. 2F, bad fit,
out-of-round.
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Clecomatic No. 10 Series
Screwdriver- Nut-Runner

Clecomatic* No. 10 Series Screwdriver—
Nut-Runner: These are the tools that
enable you to set torque to the most
critical specifications . . . then forget it.
Torque is positively maintained by a
no-drift locking device. A long wearing,
non-friction clutch is quickly adjusted
when torque change is desired. This is
the only torque control air tool that
starts and stops automatically! Operator
merely engages the screw with bit, the
tool starts. When torque is reached, the
tool stops. Motor operates only during
rundown. Less air is used. Wear is
reduced. There is no quality let-down at
the end of a shift because control is in
the tool. This tool has little impact, is
shorter, and weighs less than competi-
tive tools. No. 10 Clecomatic Screw-
driver—Nut-Runners are available in
pistol grip or straight handles in speeds

R TOOLS
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CLECOMATIC

the automatic torque control tools
that made industry stop, look
and examine their methods

nuts,

of setting screws,
and bolts.

from 400 to 2,900 r.p.m. Reversible or
non-reversible.

Clecomatic Right Angle Nut-Runners: You
get uniform tightness in every nut or
bolt rundown with a Clecomatic 14 or
16 Series Nut-Runner. Torque is preset.
When specified foot pounds are reached,
air is automatically shut-off at the driv-
ing spindle. The hazardous, tiring torque
kick usually found in tools of this type
is substantially reduced, your operators
can produce more without extra effort.
As for maintenance, there’s practically
none. Cleco’s non-friction clutch oper-
ates for very long periods, completely
maintenance free. Torque adjustment is
made externally, no need to disassemble
the tool. Clecomatic Nut-Runners are

| S

Clecomatic Right Angle Nut-Runner

available with both recessed socket
heads and double-end spindles (re-
versible). Speeds range from 250 to
1,000 r.p.m.

IN PRODUCTION NOW! Clecomatic No. §
Series Screwdriver—Nut-Runners: Essen-
tially the same tool as the Clecomatic
No. 10 Series—but smaller and lighter.
No. 6 Series is equipped with the same
unique torque control principle. The
same automatic start and stop mecha-
nism. They enable you to make even
greater cost savings in the production
line operations of automotive, aircraft,
appliance, and electronic industries.
Clecomatic No. 6 Series Screwdriver—
Nut-Runners will be ready for delivery
about May 1960.

To find out how big an improvement a Clecomatic
can make in your operation, call your local
Cleco" representative for a tryout-demonstration.

For detailed literature, write:

A Division of REED ROLLER BIT COMPANY

P. 0. BOX 2119 o

HOUSTON 1,

TEXAS

IN CANADA: Cleco Pneumatic Tool Company of Canada, Ltd.

927 Millwood Road, Leaside (Toronto), Ontario

CIRCLE 109 ON READER SERVICE CARD
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New On The Market

Ceramic Circuit Board
SIZES TO 18 SQ IN.

CERAMIC printed circuits in sizes up
to 18 sq in. are in production by
Mitronics, Inec., 1290 Central Ave.,
Hillside, N. Y.

The high alumina bodies with
molymanganese circuits screened
on, can be subjected to tempera-
tures up to 1,800 F without failure
and will withstand equally exacting
humidity and corrosive environ-
ment. The boards can be hermeti-
cally sealed to either or both faces.
Sizes range from 0.125 in. square
by 0.000 in. thick to 3 in. by 6 in.
by 0.060 in.

The printed circuits are composed
of high alumina bases (96 percent)

»

par

and metal circuits which are a com-
position of molybdenum and man-
ganese. This circuit is then pro-
tected with an electroplated coating
of nickel or copper which serves as
a base for hard or soft solder as-
sembly techniques. Some of the ma-
terials that can be applied to the
plated circuit include silver, gold,
copper and various brazing alloys.

Through additional manufactur-
ing refinements, through-plated
holes can be provided and mechani-
cal tolerances closely held. Pattern
configurations can be screened on to
within =+ 0.005 in.

CIRCLE 301 ON READER SERVICE CARD

Image Orthicon
FIELD-MESH TYPE

PORTHOLING and edge effect are said
to be reduced by the field-mesh
image orthicon type GL-7293 de-
veloped by General Electric, Sche-
nectady, N. Y.

The field mesh improves beam

116

landing by creating a more uni-
form electric field in back of the
target. This minimizes landing and
shading errors, reduces geometric
distortion and provides sharper
transition from black to white with-

out spurious effect.

The GL-7293 is interchangeable,
electrically and physically, with the
5820. The tube is designed pri-
marily for studio use, and for out-
door pickup where light levels are
adequate.

Using a glass target, the tube has
a photocathode identical to that of
the 5820. Spectral response is close
to that of the human eye.

The tube is available in sample
quantities at a user price of $1,300.
It will carry a 500-hour warranty.

CIRCLE 302 ON READER SERVICE CARD
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Silicon Rectifiers
2,200 V PEAK INVERSE

SINGLE unit silicon power rectifiers
with peak inverse voltages of 2,200
volts and current ratings from 200
ma through 10 amperes, are now
being manufactured by Britton
Electronics Corporation, 19 Warren
Pl, Mount Vernon, N. Y. These
diffused junction rectifiers elimi-
nate the need for a series connec-
tion of lower voltage multiple units
to achieve a piv of 2,200 volts.
CIRCLE 303 ON READER SERVICE CARD

Digital Clocks
TIME FOR RECORDERS

TIME of day information can be
added to recorded data by two digi-
tal clocks available from Hewlett-
Packard, 275 Page Mill Rd. Palo
Alto, Calif.

The digital clocks, models 570A
and 571B, can be mounted in the
left-hand side of the Hewlett-Pack-
ard 560A and 561B digital record-
ers, respectively. The clocks fit into
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THE STANDARD IN COMMERCIAL

TERMINAL BOARDS

FULL STOCK CARRIED BY THESE DISTRIBUTORS:

ALABAMA FLORIDA MINNESOTA PENNSYLVANIA
MG Electric Equipment Co. Goddard Distributors, Inc. Lew Bonn Almo
Birmingham West Palm Beach Minneapolis Philadelphia
CALIFORNIA ILLINOIS MISSOURI Radio Parts Co., Inc.

. lvin El es. I Olive Electric Corporation Pittsburgh
Anderson-Maggs Electronics Melvin Electronics, Inc. University Cit

Y Y ”
PerEns Oak Park Seaway Electric Supply, Inc,
NEW YORK Erie
Fisher Swi.fches MARYLAND Adelphi Electronics, Inc.
San Francisco Wholesale Radio Parts Mineola, L. I. TENNESSEE
H. G. Rising Baltimore Electronic Equipment Co. Electra Distributing Co.
Los Angeles MASSACHUSETTS Brooklyn Nashville
Kimball & Stark, Inc. Electrical Supply Corp. rS‘lun R;:dl: & Electronics Co. TEXAS
El Monte Cambridge by 5 A
9 NORTH CAROLINA Adak Electric Co.
Weatherford Welch Electronics, Inc. . Arlington
Glendale pittsfield Dalton-Hege Radio Supply
DISTRICT OF COLUMBIA s WEST VIRGINIA
R
U L MICHIGAN OHIO Chemcity Electronic

Electronic Wholesalers, Inc. Industrial Electronic Supply SREPCO Distributors
Washington Grand Rapids Dayton Beckley

GENERAL PRODUCTS CORPORATION * Union Springs, N. Y. » Phone TT9-7367 ¢« TWX No. 169
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either cabinet or rack-mount digi-
tal recorders.

The clocks indicate time to 23
hours, 59 minutes and 59 seconds
(12-hour clocks are available on
special order). Display is by long-
life, in-line indicator tubes. All time
digits are available for printing.

In one operating mode, digital
counters or other external equip-
ment control the print rate, time
being printed simultaneously with

other data. In the second mode the
digital clocks control the timing of
readings. A front panel control se-
lects reading rates of 1 per second,
6 per minute, 1 per minute, 6 per
hour or 1 per hour.

The model 570A is priced at
$1,050.00—current availability ap-
proximately 15 weeks. The Model
571B is priced at $950—current
availability approximately 15 weeks.

CIRCLE 304 ON READER SERVICE CARD

Circuit Analyzer
HANDLES 140 WIRES

COMPLEX aircraft electrical circuits
can be checked out with a circuit
analyzer produced by Rohr Air-
craft Corp., Chula Vista, Calif.

The analyzer can be produced to
handle circuits varying in complex-
ity from 85 wires to 140—in incre-
ments of 35 wires. On special order
it will be possible to vary the size
of the case slightly to handle still
more complex circuits. The ana-
lyzer can test for short and open
circuits simultaneously. It not only
defines the nature of the trouble
but also tells where in the circuit
the trouble spot is located.

Under normal usage one man
can operate the analyzer. It will

Manganese Battery
LONG LIFE, LOW DRAIN

AN ALKALINE dry cell that gives
exceptionally long life both in high-
drain and in low-drain service has
been announced by Mallory Bat-
tery Co., 138,000 Athens Ave,
Cleveland, Ohio. The alkaline man-

112

check out any combination of series
and parallel wires, with a switch
on the front panel to adjust sensi-
tivity from 1 through 100 megohms
to cover any application.

Available power is 1,000 volts.
However, the analyzer can be pro-
duced to give any degree of sensi-
tivity desired and functional test
voltages can be incorporated where
required.

The unit comes in a steel case.
It weighs less than 40 pounds, and
is just a little over a cubic foot
in size,

CIRCLE 305 ON READER SERVICE CARD

ganese battery is applicable to
high-current duty in battery-oper-
ated phonographs as well as in low-
current uses such as portable
radios. Shelf life is two years
without serious loss of capacity.
The penlite size cell delivers up to
1,800 milliampere hours on continu-
ous low-drain service, and approxi-

mately 2,000 milliampere hours at
intermittent low drain. It can sup-
ply short-time currents up to 7
amperes for photoflash service.
Pricing between zinc-carbon and
mercury batteries of identical size.
CIRCLE 306 ON READER SERVICE CARD
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Miniature Fan
8 IN. DIAMETER

A MINIATURE vaneaxial fan with a
nonstall characteristic has been de-
signed to deliver air at high presy
sure for cooling tightly packed elec-
tronic components and other related
applications in missiles, submarines
and aircraft. The fan is a product
of IMC Magnetics Corp., Westbury,
N. Y. The unit eliminates the dip
in the pressure-flow curve inherent
in many vaneaxials. The new non-
stall blade provides a steadily
ascending pressure without inter-
ruption. Thus the unit can be used
at any air flow in its range without
producing stall effect.

Designated model BC 1607V-1,
the unit measures 3 in. overall di-
ameter and 2 in. length. Desi
features are: 115v, 400 cps, sing
phase, weight 15 oz. Design optio
include: (1) 115/200 v a-c 3 phass,
(2) 810-1,100 cps, single phas
sine wave or square wave, (3) “h
slip” altitude varying speed motors.

CIRCLE 307 ON READER SERVICE CARD

H-F Transistor
OPERATES AT HIGH POWER

CURRENT gain of 45 at 1 ampere d<
is achieved at 4 to 6 Mc with the
2N1660 silicon transistor developed
by Raytheon Co., Semiconductar
Division, Needham, Mass.

The 2N1660 has a power outpyt
of 85 watts and operates within a
temperature range of minus 65 to
200 deg C. Applications of the new
npn  diffused transistor include
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Experience is the optimum test
for Energy Storage Capacitors...

time-proven Sangamo Type DCM Electrolytic Capacitors
exceed operating requirements of practically every application

Sangamo Type DCM
Electrolytic Capacitors
are housed in seamless,
drawn-aluminum cof-
tainers with a molded
thermosetting plastic top
that is sealed with a gasket
to prevent electrolyte
leakage and contamina-
tion. Terminal construc-

Sangamo was the first capacitor manufacturer to produce and
establish standards in the manufacture of electrolytic energy storage
capacitors. Since 1949, design and manufacturing techniques have
been developed to such a scientific degree that Sangamo is still
regarded as the leader in the field with the Type DCM. The time-
proven characteristics of the DCM more than meet normal require-
ments of operating temperature, equivalent series resistance and life
expectancy. Those techniques mean, too, that maximum capacity
can be put in the smallest case size consistent with good engineering
practice and performance reliability.

Occasionally applications call for energy-storage capacitors to meet
special requirements — including higher temperature, and higher
ripple current. Sangamo is uniquely qualified and equipped to engi-
neer and produce to the most exacting specifications. We would
appreciate the opportunity of supplying your future needs.

Complete data on capacitance and voltage combinations on Type
DCM Capacitors is detasled in Sangamo’s Engineering Catalog 2231,
Contact your Sangamo Represensative, or write us for your copy.

tion insures minimum | Maximum Capacity in Mfds VS Case Size in Inches
contact resistance in cur-
rent-carrying members. Rated Surge D=1-7/16 |D==1-13/16| D=2-1/16 D=2-1/16 | D=2.9/16 D—‘S-ll‘l‘ D=3.1/16
Cover design provides an |Veoltage | Voltoge | L=4-1/2 |L=4-1/2 |L=4-1/2 L=6 L=4-1/2 | L=4-1/2 | L=6
adequate safety vent in 5 8 | 14750 | 25500 | 33000 | 48750 | 55500 | 85,000 | 125,000 |
case of heavy overload. 10 15 | 10500 | 18500 | 23500 | 35000 | 40,000 | 60,000 90,000
15 20 8000 | 14000 | 18000 [ 26500 | 33300 | 46.000 68,500
20 30 6650 | 11,700 [ 14750 | 22,000 | 27,000 | 38,000 56,500
30 40- | 5,100 9,000 | 11,400 | 16900 [ 19,000 | 29,000 43,000
35 50 4,000 7,000 9100 | 13500 | 15400 | 23500 34,800
40 50 4,000 7,000 9,100 | 13500 | 15400 | 23,500 34,800
50 75 2,650 4,765 5,900 8800 | 10,000 | 15,300 22,500
75 100 1,350 2,400 3,000 4,500 5,400 7,750 11,450
100 135 1,000 1,790 2,250 3,350 4,000 5,750 8,500
150 185 720 1,250 1,600 2,400 2,800 4,000 6,000
200 250 500 900 1,100 1,650 2,000 2,750 =
250 300 390 690 880 1,300 1,550 2,200 -
300 350 275 490 620 900 1,000 1,500 -
350 400 190 350 440 650 775 1,100 -
400 | 475 170 300 380 570 680 975 -
450 525 150 260 340 500 600 850 -
NOTE: Cose di include insulating sleeve.

Subfrclad l{l.féo“ from Iti.iiomcnr ond 3/8
i,;::;a 'o.tagfc mr overall dimensions of une $C-80-4
SANGAMO ELECTRIC COMPANY, Springfield, lllinois

—~designing toward the promise of tomorrow
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THREE KLEIN PLIERS

to make electrical wiring easier

Here are three newly engineered Klein Pliers which will solve diffi-
cult problems in the wiring of electronic assemblies. Catalog 103-A
describes these and scores of other pliers in the complete Klein
line. If you wire electronic assemblies, write for a copy.

ALL-PURPOSE ELECTRONIC PLIER
Patent pending

Shear blade cuts flush and holds clipped
end of wire

Requires no sharpening; will cut hard or
soft wire, Smooth, continuous action pres
vents shock which may damage resistors,
For bare wire up to 18 gauge.

No. 260-6—length 634"

No. 260-6C—with coil spring that holds
jaws open

NEEDLE-NOSE PLIER Patent pending
Similar to No. 260-6 but nose has been
slimmed down to permit use in confined
areas.

No. 261-6—length 634"

No. 261-6C—with coil spring to hold jaws

LONG-NOSE PLIER—KNIFE AT TIP
Pat. No. 2,848,724

Jaws behind blade hold clipped wire
end firmly

A shear-cutting plier that will cut hard or
soft wire. Blade is at the tip of the plier.
Supplied with coil spring to keep jaws
apart.

No. 208-6PC—length 6%~

Write for

Catalog 103-A,
which shows the
complete line of Klein
Pliers, Including 20 pliers
recently developed.

Foreign Distributor: International Standard Electric Corp., New York

KLEIN =

7200 McCORMICK ROAD « CHICAGO 45, ILLINOIS
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power oscillators, power amplifiers,
regulated power supplies and com-
puter core drivers.

Simultaneously Raytheon an-
nounced four other silicon power
transistors, the 2N389, 2N424,
2N1470 and 2N1657. The 2N389
and 2N424 require only 1.5 volts to
drive a 1.5-ampere collector current
level.

The 2N1470 features low col-
lector leakage current, low satura-
tion voltage and an alpha cutoff of
1 Mc. The 2N1657 is the 2N1470 in
the square power-transistor shell.

CIRCLE 308 ON READER SERVICE CARD

Contact Protectors
EXTENDS LIFE 100 X

DESIGNED to prevent destructive
arcing due to inductive voltage
surges at contact points, new pro-
tective units that will extend con-
tact life up to 100 times, have been
developed by Radio Receptor Com-
pany (Selenium Division), sub-
sidiary of General Instrument
Corporation, 240 Wythe Ave,
Brooklyn, N. Y. The protectors are
available with pigtail leads, in
encapsulated or tabular construc-
tion. The units will serve all relays
operating up to 40 times per second
and which draw up to 200 ma
operating current at 130 v a-c or
250 ma at 154 v d-c. Ratings are
based on an ambient temperature
of 35 C.

Assemblies encased in phenolie
tubing have a maximum width of
§ in. with length ranging from
§ to 1 in. max. Plastic encapsu-
lated assemblies have a maximum
length of 0.380 in., widths ranging
from 0.340 in. to 0.380 in.

CIRCLE 309 ON READER SERVICE CARD

Frequency Reference
FOR AIRCRAFT, MISSILES

DEVELOPMENT of a small, highly
stable frequency reference that can

JUNE 3, 1960 - electronics
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Longer recording time because of higher tape packing density at all six speeds —from 3 hours and
12 minutes at 62.5 kc —71; ips, to 12 minutes recording 1 mc— 120 ips. That's only one advan-
tage of the new Mincom Model CM-100 Magnetic Tape Instrumentation Recorder/Reproducer.
Read on: CM-100, an analog system, does the work of two systems by storing both analog and
pulse data simultaneously and with equal facility. Also: One-rack compactness, no belt changes,
all-dynamic braking, seven 1 mc tracks on 14-inch tape, built-in calibration, IRIG compatibility, only
twelve moving parts with four easy adjustments. Interested? Write today for brochure.

62.5 KC—7%; IPS—192 MIN ¢ 100 KC—12 IPS—120 MIN ¢+ 125 KC—1i5 IPS—96 MIN + 250 KC—30 IPS—48 MIN *+ 500 KC—60 IPS—24 MIN
1 MC—120 IPS—12 MIN
P Y

X,
/4 N
S@} ... WHERE RESEARCH IS THE KEY TO TOMORROW
N

S35 eet”

MINCOM oivision IMIinnesora VI ininG ano I\ anuracturing company

2049 SOUTH BARRINGTON AVENUE, LOS ANGELES 25, CALIFORNIA - 425 13th STREET N.W., WASHINGTON 4, D.C.

-
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LONG-LIFE, IRONCLAD TIPS (4"
te 3/16'') provide pinpeint
soldering. Both chisel and pyra-
mid types are available.

THIN SHANK (5/16'' diam-
eter) allows easy access to
close-quarter, hard-to-reach
solderjoints.

Iron shown op-
proximately 24
actual size.

General Electric
Production-line
Soldering Iron
Is...

AS EASY TO USE AS A PENCIL

LIGHTWEIGHT IRON PROVIDES HIGH-SPEED
SOLDERING WHERE OTHER IRONS CAN’T REACH

For electronic, instrument, and communication
equipment production lines, and for maintenance—
where hard-to-reach joints must be soldered in a
hurry-—General Electric’s Lightweight Soldering
Iron offers the ideal solution.

It weighs only 814 ounces, and handles like a
pencil. A thin shank and small tip sizes let you
solder in tight places where regular-size irons won’t
go. Rated 120 volts, 60 watts, the iron features
extremely fast heat recovery to provide reliable,
uniform solderjoints in seconds.

Want more information? Contact your General
Electric distributor or nearby G-E Apparatus Sales
Office, or write Section 758-02, General Electric
Co., Schenectady 5, N. Y.

GENERAL @3 ELECTRIC
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OVER 2,500 MANUFACTURING PLANTS IN
METROPOLITAN MIAMI ASSURE YOUR COMPANY OF
SUPPORTING AND SUB-CONTRACTING FACILITIES

Miami plant of the Stanley Works

Metal fabricating, machining, plastic control manufacturers,
heat treating plants —they're all here to serve the electronics
and aircraft and missile manufacturers of America.

Find out how your company can profit by locating in this area. .«

Send for 30 section Economic Survey of Metropolitan Miami

This important survey will be mailed to you free
of charge — in strictest confidence — if you write,
on your letterhead, to the address listed below,

omi¢
:m]lul

Write: D. Richard Welsh, Director

DADE COUNTY DEVELOPMENT DEPARTMENT

345 Northeast 2nd Avenue e Miami 32, Florida

Th| s ” ] An agency of the Metropolitan Miami Government

PROVEN, DEPENDABLE. .. REAR-PROJECTION TYPE

[ICIBMOCIE piciTAL DisPLAYS

A Model and Size
For Your Every
Requirement

8
h
Series 80000 o i
Series 10000 =
19/,5”” '\;\(idhe
. Series 10000 §¥” k;'g‘g
Series 120000 $18.00 each
OUTSTANDING FEATURES Series 80000
® All digits displayed on front viewing screen gl&:” ‘;]"I'gﬁ
o All digits uniform in size and intensity 111%,,” long
® High-contrast viewing screen $33.00 each
® Digit style of your choice . Series 120000
® Colored digits of your choice 1 wide
e Individual units may be group assembled 1354}5,’,’ Iholr%h
for pane! mounting $35.00 Tah
WRITE TODAY FOR COMPLETE DETAILED SPECIFICATIONS Quantity Prices
ry — i o On Request
Representatives in principal cities

% InousTrIAL ELECTRONIC ENGINEERS, INC.

5528 Vineland Avenue, North Hollywood, California

CIRCLE 203 ON READER SERVICE CARD
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meet the timing and frequency
control requirements in aircraft
and missiles has been announced
by Armec Corp., 195 West Hills
Road, Huntington Station, N. Y.
Design is based on a cruciform
plate resonator; the unit is stable
under shock, vibration and accel-
eration. Since no stabilizing oven
is needed, the unit requires neither
heater power nor warmup time.

Measuring § in. high by 1} in.
square and weighing 2 oz, the
Chronodyne resonator is offered in
models to meet frequency require-
ments from 250 to 2,500 cps. All
models meet accuracy specifications
under 5 g peak vibration at operat-
ing frequency and up to 20 g at
lower frequencies. They can with-
stand shocks of 50 g for 11 milli-
seconds and 10 g steady accelera-
tion, without isolation mounting.

The frequency reference is avail-
able with accuracy ratings of
either plus or minus 0.025 percent
or plus or minus 0.05 percent, both
over an ambient temperature range
of —40 C to +80 C.

CIRCLE 310 ON READER SERVICE CARD

V-R Power Supply
BANTAM SIZE

MATTHEW LABORATORIES, 3344 Ft.
Independence St., New York 63,
N. Y. Model UVS-100 bantam size
voltage regulated power supply is
designed for the powering of solid
state equipment. It is transistor
and Zener diode regulated, meas-
ures 4.75 in. wide by 4.5 in. high
by 6.25 in. deep while providing 4
to 36 v at 500 ma. Regulation is
better than 1 percent against line
and load and ripple less than 5 mv.
The output, continuously monitored
by a voltmeter and milliammeter, is
isolated from input line and chassis
ground. A back terminal block, in
parallel with the output binding

electronics - JUNE 3, 1960

THE SHORTEST PULSE ON REGORD...

GENERATED BY THE NEW
Amperex®

TYPE 7093 K-BAND MAGNETRON

Amperes i 7093

The 7093 permits the design of an extremely compact,
short range radar system providing resolution of 4 meters
at 1000 yards and a minimum range of only a few yards.
NOTEWORTHY FEATURES OF THE AMPEREX TYPE 7093
Frequency Range: 34,512 - 35,208Mc.
Power Output: 25KW

Pulse Length: 0.02 microseconds

Rise Time: 600KV per microsecond
Weight: 4.2 1bs.

i Cathode: Philips dispenser-type
Immediately available in production quantities.

Hlustration above is a direct line-conversion from an unre-
touched radarscope photo of Schiphol Airport, Amsterdam,
Netherlands. Range—1500 meters. 1 jeep traveling down run-
way at 55 mph. 2 slow moving vehicles and people walking.

-t :Gv" -
.“, Wy y
~. i S A
A 55Ty ask Amperex
f about
microwave tubes
for microwave applications

AMPEREX ELECTRONIC CORPORATION
230 Duffy Avenue, Hicksville, Long island, New York
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accuracy
on all
ranges
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For the first time, accuracy of
=1 percent is now available in
multi-range Panel-Mounting
Electronic Voltmeters (PMEV’s)

Metronix offers two such in-
struments: Model 300-1 for DC
measurements and Model 311-1
for AC measurements,

Model 311-1

These instruments, like all Me-
tronix PMEV’s, also offer these
familiar advantages:

e Continuous monitoring of criti-
cal parameters

e Minimum panel space—no
larger than the meter itself

e Maximum reliability

o Easy adaptability to special
needs

Call, wire or write for data sheets. We welcome
inquiries on special voltage monitoring problems.

: METRONIX, nc.
3 subsidiary of Assembly Products, Inc.

Chesterland, Ohio

Telephone: HAmilton 3-4440

l

' posts, allows rear connection when
the UVS-100 is relay rack mounted.

Supply is priced at $99.50.

Power Rectifiers
TWO NEW STYLES

Homer City, Pa. Styles ES-21 and
ET-21 silicon power rectifiers have
peak forward voltages of 15 v
maximum at 25 amperes. Peak in-

and a thermal drop of 2.75 C/w
|maximum. Temperature range is

— 35 C to + 120 C (case) and
| — 385 C to + 150 C (junction).
| Mounting torque for style ES-21

is 50 in.-lb maximum and for the |

ET-21 it is 300 in.-lb maximum.
Overall length for ES-21 is 14 in.
maximum and ET-21 is 1& in.
maximum. Piv ranges from 100 to

| 400 v in 100 v steps.
CIRCLE 317 ON READER SERVICE CARD

Broadband Coax Mixer
PRINTED CIRCUIT TYPE

PREMIER INSTRUMENT CORP., 33
New Broad St., Port Chester, N. Y.,
is producing a printed circuit
broadband coax mixer which utilizes
a replaceable printed circuit diode.
The PC-Mix is a compact, low
noise figure mixer with local oscil-
lator level adjustment. It is capable
of withstanding severe vibration
and shock and is available in fre-

quency ranges of 250 Mc to 8,000

CIRCLE 118 ON READER SERVICE CARD

l SYNTRON CO., 241 Lexington Ave., |

|
n
||
| ENCLOSED
I

verse current is 5.0 ma at 100 C !

NIATCHINGR

PLUG-IN TYPE
(RLP)

AVAILABLE
TWO
WAYS!...

—_———— - ——

You'll find our Series RL & RLP Latching Relays are
made best to perform best, with an added plus:
they are available either OPEN or PLUG-IN. Both
types feature gold flashed load contacts, providing
reliability when switching extremely low amperage
circuits, as well as completely eliminating contact
oxidation prior to use. Operational reliability is
assured through the use of a 100% checkout be-
fore shipment. Series RL Plug-in relays are thor-
oughly checked for continuity through the use of
a punched card testing unit.

The Series RL & RLP are mechanical latch units
which require only a momentary pulse for opera-
tion, thereby eliminating current drain and chatter.

SPECIFIGATIONS:
Contact Ratings: 10 amps. non-conductive

Contact Arrangement: up to 6 PDT (open Type)
up to 5 POT (plug-in Type)

For more information about the Series RL & RLP
Latch Relay circle the reader service number be-
low. However, if you want a copy of our complete
catalogue, send your request to our new address
as shown below.

ELECTRIC )

LINE ELECTRIC COMPANY

241 River Street, Orange, N. J.
AFFILIATE — INDUSTRIAL TIMER CORPORATION
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Me in five basic units. Some of the
essential features are: a signal vswr
of 2:1 maximum; L.-O vswr of 1.5:1
maximum; a better than 9 db noise
figure; and single or balanced mix-
ing.

CIRCLE 318 ON READER SERVICE CARD

o '!i?-‘.“?"“"‘.‘“"‘v_‘m
ity | (L |

Trimmer Potentiometer
HORIZONTALLY MOUNTED

MAUREY INSTRUMENT CORP., 7924
South Exchange Ave., Chicago 17,
Ill., announces the modular 50-
M60 printed circuit, horizontally
mounted, single turn trimmer. Ad-
justment is made from front of
panel. Setting is pin-pointed on
indexed dial face. Single turn as-
sures fast trimming. Unit is light
in weight, occupies less area on p-c
board, fits 0.1 in. grid, is adaptable
to dip and splash soldering, and is
of sealed construction. Resistance
values range from 25 ohms to 50,000
ohms.

CIRCLE 319 ON READER SERVICE CARD'

Servo System
VARYING RESPONSE TIME

LING-ALTEC ELECTRONICS, INC., 1515
South Manchester, Anaheim, Calif.
The S-14 servo system offers con-
trol accuracy of less than 3 percent
variation in controlled level for sys-
tem resonances up to 50 db and has
a varying response time. The re-
action time is less than 5 cycles for
90 percent correction of 10 db gain

electronics ¢ JUNE 3, 1960
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He knows £hat the’:éngwer
is in the wirel

He uses Hickory Brand
MW Hookup Wire
exclusively

® HIGH DIELECTRIC STRENGTH
® FLEXIBLE AT LOW TEMPERATURES
® STABLE AT HIGH TEMPERATURES

Use Hickory Brand MW Hookup Wire for elec-
tronic devices, aircraft instruments, radio and
radar transmitters, receivers, and lighting and
power rectifiers.

Thermoplastic insulation type MW 1000 volt—
80°C, military specifications Mil-W-76A. In 30
color combinations. Fungus-proof. Resistant to
acids, alkalis, oil, flame and moisture.

All Hickory Brand Electronic Wires and Cables
are quality-engineered and precision-manufac-
tured to meet the most exacting requirements.

Write for complete information on the full line of

Manufactured by

CIRCLE 119 ON READER SERVICE CARD
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+ HICKORY BRAND
Electronic Wires and Cables

SUPERIOR CABLE CORPORATION, Hickory, North Carolino
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o Conneclors

© Transformers

For free Catalog
write today on
your letterhead

LTRONIC SUPPLY GUIDE |

/’

. ALLIED’'S
% 1960 CATALOG

BUY AT FACTORY PRICES

WORLD'S LARGEST STOCKS AT YOUR COMMAND

specialists in the complete supply of:

o Semi-Conduciors ® Special-Purpose Tubes e Controls, Resistors

o Test Equipment & Meters o Switches & Timers

® Relays © Knight-Kit® Instruments  © Knight® P.A. Equipt.
© Electronic Paris for Every Industrial Need

ONE ORDER TO ALLIED FILLS THE WHOLE BILL: Your ALLIED Cata-
} l log is the best single source for electronic supply. It puts the world’s

) largest stocks at your command—there’s no need to deal with hun-
o dreds of separate factories—one order to us fills the whole bill. You
" get same-day shipment (fastest service in electronic supply) and
you buy at factory prices. Send today for your FREE 1960 ALLIED
Catalog—your one-source electronic supply guide.

ALLIED RADIO
100 N. Western Ave., Dept. 11-F
Chicago 80, Iil.

== our 3%th year
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wide-range

REGATRON®

POWER
SUPPLIES

laboratories with varied requirements

Wide-range REGATRON Labo-
ratory Power Supplies: available
in 0-300, 600, or 1000 volts dc
continuously variable, 0-500, 600,
1000, or 1500 ma . . . load regula-
tion to 0.01% or 0.05 V, negligi-
ble ripple . . . also 6.3 V ac and
regulated dc bias outputs. For all
the reasons why leading labora-
tories prefer REGATRONS send
for Bulletin 422,

Model 219B (pictured above)

Main output: 0 to 600 V dc, 0 to
1000 ma.

Load regulation: 0.01% or 0.05 V.
Ripple: 0.0005 V.

Also regulated 0-150 V dc bias
supply and 6.3 V ac CT output,
ten-turn control, calibrated dial
with 3 volt vernier, modulation
input. PRICE: $675 F. O. B.
Eatontown, N. J

» Registered U.S. Pat. Off. Patents issued and pending.

ELECTRONIC

Sy

M MEASUREMENTS

COMPANY,
EATONTOWN - NEW JERSEY

INCORPORATED

Telephone: Liberty 2-0300
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TWX: EAT 984

reduction—Iless than 5 sec to correct
within 10 percent a 10 db gain ex-
pansion at 5 cps decreasing with
increasing frequency to 50 millisec
at 5 Ke.

CIRCLE 320 ON READER SERVICE CARD

. LN
LS. ~ e S

Silicon Rectifiers
JAN MILITARY TYPE

COLUMBUS ELECTRONICS CORP., 1010
Saw Mill River Rd., Yonkers, N. Y,
has available silicon rectifiers pro-
duced by the double diffusion proc-
ess. They are supplied in the herr
metically sealed, axial lead top hat
design, JAN series 1N538, 1N540
and 1N547. They are also produced
in the hermetically sealed, s in.
stud design, JAN series 1N253,
1N254, 1N255 and 1N256. These
units provide highest reliability in
performance, meeting the electrical,
mechanical and environmental re-
quirements of specification MILe
E-1.
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Chatter Monitor
FOR CONTACTS

COPLAN ELECTRONICS, 939 Galloway,
Pacific Palisades, Calif., has an-
nounced the improved model CCM-
1A contact chatter monitor. De+
signed specifically for the produc-
tion testing of relays for chatter,
or for intermittent contacts in con-
nectors, commutators, etc., it may
be operated by unskilled personnel.
If the contact under test exhibits

JUNE 3, 1960 - electronics



an undesired opening (or closing)
in excess of a selected time interval,
a warning light will indicate this
condition at the conclusion of the
test. The time interval is variable
from 10 to 100 usec.

CIRCLE 322 ON READER SERVICE CARD

Precision Resistor
CARBON FILM

ELECTRA MFG. CO., 4051 Broad-
way, Kansas City, Mo. New re-
sistor measures only 0.250 in. in
length and 0.093 in. in diameter.
It is rated 1/10th watt at 125 C,
maximum rated voltage is 250 v
and the resistance range is 10 ohms
to 300 K. The minute component
has a high temperature, impact and
moisture resistant coating, sturdy
No. 22 leads and silver plated com-
pression caps. For applications re-
quiring extra protection against
mechanical abuse and other similar
hazards, the new resistor is avail-
able with an extra molded plastic
jacket. With this extra jacket the
resistor body measures 0.260 in. in
length and 0.125 in. in diameter.
CIRCLE 323 ON READER SERVICE CARD
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Servoed Indicator
RELIABLE, ACCURATE

KEARFOTT DIVISION, GENERAL PRECI-
SION INC,, 1150 McBride Ave., Little
Falls, N. J., announces the T8605-
11N servoed ground speed and drift
angle indicator. Containing a vari-
able gain preamplifier, this her-
metically sealed unit operates in
conjunction with a Kearfott A4708-
01 power supply and servo amplifier

electronics « JUNE 3, 1960
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COMPLETE RESPONSIBILITY
for design, fabrication & construction

of rotating antennas. ror information contact the

Blaw-Knox Equipment Division, Pittsburgh 388, Pennsylvania

BLAW=-KNOX
ANTENNAS
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ARMAG:PROTECTED
DYNACOR®
BOBBIN CORES
AT NO EXTRA COST!

Tough-as-tortoise-shell Armag ar-
mor is an exclusive Dynacor de-
| velopment. It is a thin, non-me-
tallic laminated jacket for bobbin
|| cores that replaces the defects of
| nylon materials and polyester
tape with very definite advantages
| —and, you pay no premium for
Armag extra protection,
| Tough Armag is suitable for
use with normal encapsulation
. techniques on both ceramic and
' stainless steel bobbins. It with-
stands 180°C without deteriora-
tion—is completely compatible
with poured potted compounds—
has no abrasive effect on copper
| wire during winding—fabricates
easily to close-tolerance dimen-
! sions—inner layer is compressible
to assure tight fit on bobbin—does
not shrink, age or discolor.
Write for Engineering Bulletins
DN 1500, DN 1000A, DN 1003
for complete performance and
specification data covering the
wide range of Dynacor low cost
Standard, Special and Custom
Bobbin Cores—all available with
Armag non-metallic armor.

*TRADEMARK

T ——

DYNACOR,

1%@.6',,
|

JIDYNACOR S

INC.

A SUBSIDIARY OF SPRAGUE ELECTRIC (0.

1006 Westmore Ave. .

122

Rockville, Maryland

package. Designed to operate un-
der severe environmental extremes
specified in MIL-E-5422 and MIL-
E-5272C, the unit features numer-
als, letters, and pointers which are
luminescent fluorescent in accord-
ance with MIL-L-25142,
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Waveguide Switches
BROADBAND OPERATION

FXR, Inc., 26-12 Borough Place,
Woodside 77, N. Y. Series 641
waveguide switches are designed
to be operated manually or driven
electrically by a 28 v d-c solenoid
actuator. They feature low vswr,
excellent isolation and high power
capacity. A milled aluminum rotor
mounted on precision ball bearings
assure a long and trouble-free life.
Switches cover the frequency
ranges from 3,950 to 40,000 Mc
and each switch operates over the
full waveguide bandwidth, Maxi-
mum vswr is 1.10, Minimum isola-
tion is 60 db for frequencies from
3,950 to 26,500 Mc and 50 db from

26,500 to 40,000 Mc.
CIRCLE 325 ON READER SERVICE CARD

GRCA
100KQ

01%

216 RBFJ

Banana Plug Resistor
EIGHT STANDARD SIZES
CONSOLIDATED RESISTANCE CO. OF

AMERICA, INC., 44 Prospect St., Yon-
kers, N. Y., has available banana

CIRCLE 122 ON READER SERVICE CARD
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McGRAW-HILL
118 b

Electrical Engineering

Science

Just Published. Introduces the field of
electrical engineering in terms of the
basic concepts of electricity and magne-
tism—applies these concepts in develop-
ing fundamentals of energy conversion
and circuit theory—and presents an in-
tegrated treatment of network analysis.
Helps you quickly solve electrical engi-
neering problems in such diverse areas
as electromechanical systems, diode logic

# circuits, instrumentation, design of per-
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10 DAYS' FREE EXAMINATION

manent magnet structures, and many
more. By P. Clement, and W. Johnson,
both of Princeton University. 525 pp.,
357 lus., $9.50

esistance and Resistors

Just Publlshed. This practical reference
thoroughly treats the most frequently

: used component in electronic circuitry—

the resistor. It analyzes the basic aspects
of resistance and describes each type of
resistor—the materials used in its manu-
facture, the characteristics associated
with each type, and applications. Com-
prehensive tables include most manu-
facturers’ data on a given type—all in
one common table. Thus a design or com-
ponents engineer can tell at a glance ex-
actly what is available. By Charles L.
Wellard, Technical Director, Systems Di-
vision, Clifton Preclslon Products Co.
264 pp.. 6 x 9, 82 1llus., $8.50

;_wo-woy Radio

Complete guide to two-way radio—from
its practical uses to technical informa-
tion on both AM and FM transmitters
and receivers, circuits, selective calling
methods, antennas, power supplies, in-
stallation, and servicing. Covers digital
pulse, codes, power sources, transmitter
tuning, phase-shift modulators, split-
channel operation, and other topics. De-
scribes such recent developments as syn-
chronous AM and single sideband. By
A. Lytel, Aveo M{g. Co., Crosley Div. 304
pp., 283 illus., $9.50

troduction to
Matrix Analysis

Just Published. Clearly treats the basic
fields in the analysis of matrices—sym-
metric matrices and quadratic forms,
matrices and differential equations, and
positive matrices and their use in prob-
ability theory and mathematical econom-
ics. Each section includes mathematical,
and economic background ef
the particular matrix theory. There are
special chapters on dynamic program-
ming and stochastic matrices. By R.
Bellman, The RAND Corp. 331 pp., $10.00

McGraw-Hill Book Co., Dept. L.6-3
327 W, 4ist St., New York 36, N. Y.

8end me book(s) checked below for 10 days’ ex-
amination on approval. In 10 days I will remit
for hook(s) I keep plus few cents for delivery costs,
and return unwanted book(s) postpaid. (We pay
delivery costs if you remit with this coupon-—same
return privilege.)

(‘lement & Johnson—g&lec, Engrg. Science —$9.50
Wellard--Resistance and Resistors -$8.58
Lytel—Two.way Radio -$0.50
Bellman—Intro. to Matrix Anal.—$10.00

(‘ompany .
1os1tion

For price and terms eutside 0. 8.
write MeGraw- Hill inti.,, N.Y.C. 36

....................... ssatesaasensans

L-6.8
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plug resistors in 8 standard sizes
from | to 2 w power dissipation.
General type is noninductively wire-
wound; also carbon and metal film.
Tolerance is 1 percent through 0.005 ) v pe NP .
percent absolute; stability, through Scientific objectivity characterizes the
0.001 percenltq; temperatudre cCoeﬁg- examination of natural forces in the
cient, through 5 ppm per deg C ab- g .
B i G e AT ked experimental laboratories at Los Alamos.
in epoxy resin; MIL specs, applica-
ble sections of MIL-R93B and MIL-
R9444; standard plug spacing, 1
in. and also § in. Plugs are silver
plated and jacks are gold plated.
Price: approximately $2 each in 0.1
percent tolerance and lots of 100
pieces.
CIRCLE 326 ON READER SERVICE CARD

Power Supply
FOR CAPACITOR AGING

NJE CORP., 20 Boright Ave., Kenil-
worth, N. J. Model CS-58TRM72B
power supply is designed especially
for electrolytic capacitor forming
and aging. It is rated at 2 to 300
v d-¢; 0.6 to 30 amperes, and ex-
hibits excellent regulation and rip-
ple characteristics. The transistor-
driven magnetic-amplifier circuitry
contributes to high reliability and
versatility. In operation, the unit is
current-limited and voltage-regu-
lated. The preselected current is
maintained during the initial

)
charging interval to within + 2 10 S"}‘va,la,mos

percent. The voltage rises in pro- 1 “scientific laboratory
portion to the increasing load im- OF THE UNIWERITY OF CALITOINIA

. . F I LOS ALAMOS. NEW MEXICO
pedance until it reaches the pre- :
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WHAT’S

124

Powerful individuals in Congress, The Pentagon,
the State Department and elsewhere can influence
the business plans of scores of electronics manufac-
turers.

electronies reports on policy makers who influ.
ence decisions on guided missiles, basic scientific
research, government communications policy and
many other sensitive subjects.

The highlights are summed up in 3 minutes
reading time. More detailed reports on particularly
important subjects are specially edited for quick
and easy reading.

electronics names names...tells the implications
of new developments. .. keeps you informed. See
“Washington Outlook’” — a regular, weekly report.
Act now! For a new subscription or a renewal, fill

in box on Reader Service Card. Easy to use. Poste.

age free,

FIND WHAT

YOU NEED IN...
electronics

selected level. The voltage is then
maintained within = 0.5 percent.
Ripple will not exceed 0.2 v rms.
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Portable Counter
FOUR DISPLAY UNITS

AEROTRONIC ASSOCIATES, INC., P. O.
Box 367, Contoocook, N. H. Model
1301P portable counter has been
designed for making measurements
in the audio range from 1 cps to
20 Ke. It contains four multivibra-
tor type display units. Associated
with these are input and gating
amplifiers and a 1.0 sec gate gen-
erator. The gate generator derives
its time base from the 60 cycle line,
An automatic reset feature is in-
cluded. Price is $375.

CIRCLE 328 ON READER SERVICE CARD

Transformer
CONSTANT VOLTAGE

FREED TRANSFORMER CO., INC., 1718
Weirfield St., Brooklyn 27, N. Y.,
offers a sine wave (7 percent distor-
tion) constant voltage transformer
in 60 and 400 cycle units. With a
line variation of 95 v to 130 v, out-
put of this unit will remain constant
to within = 1% percent. Unit has a
current-limiting feature which pre-
vents excessive fault currents. It
can replace nonregulating trans-
formers in step-up or step-down
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Pressure

| ia.f inlet face ‘j)w !/;\ \N/'\Nm

In research...

A Model 906 Honeywell Visicorder wrote this
record of pressure fluctuations . . . “buzz” . . . for
engineers at the NASA Lewis Flight-Propulsion
Laboratory in Cleveland. “Buzz” is an unsteady

Inlet discharge

variation in the pressure and airflow character- pressure
istics of a supersonic aircraft or missile inlet. -

These Visicorder studies defined the buzz-free By -pass

operating limits of the inlet, and provided the valve closing

designers with structural load information in
case the inlet were inadvertently caused to oper-
ate on buzz during flight. This load information
is vital, for inlet buzz can result in fluctuating
structural loads of the order of 1000 psf ... loads
which could cause structural failure of the inlet Fime = —_= — 5
and loss of the airplane. Visicorder records such 6O cycle timer trace
as this have played an important role in the de-

sign of inlet control systems.

Intet
delay time =~ |

Pressure ot
inlet throat

these are records of leadership

In medicine... / !
This directly-recorded Visicorder chart has told - ’3\/, 7/5{/ |
the scientists of the U. S. Public Health Service /\ !
Occupational Health Program an important Ac% Moo r © 2o o i ]
story about uneven alveolar ventilation in the it e 40,60, 87 4 ‘
human lung during a single breath of oxygen. ' Bk com Do elsded i
In these lung function tests, the Visicorder o the Nt {
measured anatomic dead space and abnormali- ’ ’ y i |
ties in the distribution of inspired gas in the /‘/4/"14?,0.1; s itih
alveoli of the lungs. The subject, under test, in- AL, LS

haled 100% oxygen to dilute nitrogen in the
lungs. The Visicorder recorded the volume and
the nitrogen percent of the exhalation. In these
and in hundreds of other scientific and industrial
applications, Visicorders are bringing about new
advances in product design, computing, control,
rocketry, nucleonics and production.

For information on applying the unlimited useful-
ness of the Visicorder to your specific problems, phone
your nearest Honeywell Industrial Sales Office.

The Honeywell Visicorder
brovides instantly-readable,
high-sensitivity data at frequencies
Jrom DC to 5000 CPS.

There are models with 8, 14,

or 3G-channel capacities.

Visicorder records 2/3 actual size.

Honeywell
Reference Data: Write for specifications on Visicorders 9068, 1108 and 1012,

Minneapolis-Honeywell Regulator Co., Industrial Products Group, Heiland Division, 5200 E. Evans Ave., Denver 22, Colorado
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6 « 88| OFF THE SHELF

e RELAYS
300 DISTRIBUTORS STOCK
gt ﬂ ADVANCE R EL AY'S

A COMPLETE LINE OF GENERAL PURPOSE (GH)
RELAYS ARE AVAILABLE FROM STOCK

These new Advance GH midget relays
are engineered for high efficiency
and low cost. A tremendous variety
of applications permits countless
uses. The small size of these midgets
allows their installation in equipment
where space is a problem. GH relays
are available in three open Series —
GHA (5 ampere rating), GHB (10
ampere rating), GHS (5 ampere plate
circuit type). Also in three dustite
plastic enclosure Series—GHP (3
ampere rating), GHH (10 ampere rat-
ing), GHE (5 ampere plate circuit
type). Enclosures are supplied with
8-pin octal for 1C and 2C, 11-pin
for 3C.

FOR GH SERIES DATA USE NUMBER BELOW

NIOTIZZWNIITIZ NIDTI T N1913 X NI9TI T NI9II Y NI91I ¥ NISIIENI9N

LLLE ELGIN-ADVANCE RELAYS ELGIN NATIONAL WATCH CO.
J 2435 N. NAOMI ST. / BURBANK / CALIFORNIA

I 4

b
T WELGIN.WELGIN W ELGIN WELGIN "W ELGIN "W ELGINW ELGIN —WELGIN_WELGIN
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...When there’s
NO SUBSTITUTE for
PRECISION TIMING

When the emphasis is on accuracy in timing, the
wise choice is STANDARD precision
elapsed time indicators. Units are synchronous

ELGIN &= ELGIN Z—ELGINZ”ELGIN A—ELGIN Z—ELGIN Z— ELGINKTELGIN A ELGINA—

PANEL MOUNTED . .
motor driven . . . electric clutch controlled

by manual or automatic switch or
output of electronic tubes. .. available with manual
or electric zero reset, a-c or d-c clutch.

Scale

Model Divisions Totalizes Accuracy

S.100 1/5 sec. 6000 sec. +.1 sec.

S.60 1/5 sec. 60 min, +.1 sec.

SM-60 1/100 min. 60 min, +.002 min.

S.10 1/10 sec. 1000 sec. +.02 sec.

S.é6 1/1000 min. 10 min, +.0002 min,

S-1 1/100 sec. 60 sec. +.01 sec.

MST 1/1000 sec. .360 sec. +.001 sec
Request MST-500 1/1000 sec. 30 sec. +.002 sec.

[}

Catalog
No. 198

THE STANDARD ELECTRIC

TIME COMPANY

89 LOGAN STREET, SPRINGFIELD, MASSACHUSETTS
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service are eliminated because the
unit has no renewable parts. It can
be hermetically sealed for military
application at elevated tempera-

tures.
CIRCLE 329 ON READER SERVICE CARD

Tubular Relay
HIGH RELIABILITY

WHEELOCK SIGNALS, INC., Long
Branch, N. J., announces a newly
developed model of the series 120
tubular relay. The armature of the
relay is the only moving part in the
component. The simplicity of de-
sign creates a very high degree of
reliability in performance. Her-
metically sealed and dry nitrogen
filled, the relay is constructed for
high vibration and shock immun-
ity. Specifications for vibration
are 15 g, 10 to 2,000 cps, and for
shock, 30 g deenergized, 100 g ener-
gized—no contact opening. The life
is more than 200 million mechanical
operations.
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Graphic Recorder
HIGHLY ACCURATE

NESCO INSTRUMENTS, INC., 638 W.
17th St., Costa Mesa, Calif. Model
JY-100 is a null balance servo type
recorder designed for all purpose
laboratory needs. Features include:
response time } sec full-scale in
standard model; sensitivity | per-
cent of span with zero adjustment
anywhere on chart; 4 percent ac-
curacy; available with step attenu-
ator to maximum 100 v; 10 mv full
scale sensitivity; floating input;
maximum signal source resistance
of 100 K on 10 mv position; mul-
tiple chart speeds from 1 in. per hr
to 16 in. per minute; designed for
addition of special accessory and
optional equipment, and for adap-
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tion to special applications; cabinet
and rack mount models; 5-in. chart;
price $320.
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Isolation Amplifier
OPERATES —55 TO 125 C

CONTROL TECHNOLOGY CO., INC., 1186
Broadway, New York 1, N, Y. Model
250 isolation amplifier measures 1
by 1 by 1% in. high. Input imped-
ance is 200,000 ohms and output im-
pedance is 640 ohms. Gain of ampli-
fier is unity. Isolated input and
isolated output make the unit ideal
for computer, servo and automation
applications. Amplifier uses silicon
transistors and operates on stand-
ard 28 v d-c power. Internal signal
limiting prevents overdrive or phase
shift for high input signals. Op-
erates from — 55 C to 125 C and
under MIL-E-5272 environmentals.
Models also available with an input
impedance of 1 megohm or 5 meg-
ohms.
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Snap-Action Switch
PULSE-PRODUCING

MICRO SWITCH, Freeport, Ill. Catalog
1PD1 switch is designed for indus-
trial applications where momentary
opening and/or closing of a circuit
is necessary. It is especially useful
for controlling pneumatic valves
where permanent-duty solenoids are
not used. The entire pulse opera-
tion occurs as the plunger is de-
pressed; no switching action takes
place on the plunger return stroke.
Mechanical characteristics include

electronics » JUNE 3, 1960

BUILD ON . .

- CLIMATE CONTROL EXPERIENCE:

PRESSURIZATI0
DERYDRATIO

Look to Eastern Industries for the advanced
pressurization/dehydration packs required
by the avionic and ground support systems
of tomorrow. Whenever a precisely con-
trolled flow of dehydrated air is required,
Eastern design and production experience
team up to create compact, lightweight,
reliable subsystems. Characteristics and
performance range of existing units:

Characteristics and performance range of
existing units:

capacities: up to 1.5 FT3/Min. free air

operating temperatures: from —687°F to

+150°F, 100% R.H.

operating altitudes: from 10,000 . to
50,000 ft.

weights: from 8 lbs. to 115 lbs. complete

Smaller packs feature replaceable chem-
ical dehydrator elements — the larger
subsystems are available with auto-
matic reactivating dehydrators.

Let us quote on your next pressuriza-
tion/dehydration requirement. In the
meantime, write for full information on
the entire line of Eastern aviation
products.

Send for Bulletin 360.

_awide range of un|ts for specialized air control

=—— EASTERN P—
INDUSTRIES
INCORPORATED ‘58

100 SKIFF STREET
HAMDEN 14, CONN.

T e L
e

! 4
.

[ =

I Los Angeles Office: 4203 Spencer St.
Torrance, Calif. Tel: FRontier 6-1921
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SHOW IT!

...in only

2 MINUTES

on Polaroid® Land
Projection Film

Just a few minutes from the time you
record oscilloscope traces with this new
Beattie Oscillotron and Polaroid® Land
Film Type 46, you can project a trans-
parency. Also produces 60 sec. paper
prints with the new, very fast Polaroid®
3000 Speed Film. Records up to 10 traces
on a single frame and offers these many
other advantages:

« Direct binocular view of CRT
while recording.
« Non-reversed image.
« Camera swings hack for easy access

to lens and shutter, or lifts off
completely. Can be rotated.

« Electric shutter-actuator available.
« Attaches easily to hezel of 5” CRT.
Adaptable to other sizes.
No special tools.
“Polaroid" ® by Polaroid Corp.
Werite today for full details

=Y BEATTIE-

‘@ COLEMAN i

1000 N. Olive St., Anaheim, California
Branch: 437 Fifth Ave., New York, N.Y,

0.150-in. maximum pretravel; 0.600
in. minimum total plunger travel,
4-1b operating force and 8-b full
overtravel force. Pulse length is ad-
justable from 0.030 to 0.450 in.; the
adjustable plunger can be extended
0.750 in. Electrical characteristics
of the spdt sealed switch are 10 am-
peres at 125, 250, or 480 v a-c;
ampere at 125 v d-c¢; 1 ampere at
250 v d-c.
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Button Capacitors
SILVERED MICA

SANGAMO ELECTRIC CO., Springfield,
IIl., announces a new group of
high - temperature silvered mica
Button capacitors that are es-
pecially designed for continuous
operation in the wide temperature
range of — 55 C to + 230 C. These
capacitors are rated at 200 wvdc
in capacitance ratings from 50 to
4,775 uuf. They have been de-
veloped for use where the applica-
tion calls for low distributed in-
ductance and reliable performance
characteristics in a high tempera-
ture environment.
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D-C Power Supply
RUGGEDIZED UNIT

PERKIN ENGINEERING CORP., 345
Kansas St., El Segundo, Calif.
Model M-1348 ruggedized, weather-
proof d-c power supply for missile
ground supporl has an output of 24-
32 v at 100 amperes. It has mag-
netic amplifier regulation with no
vacuum tubes or moving or delicate
parts. Silicon rectifiers provide re-
sistance to high temperatures and
adverse, environmental conditions.
Regulation is +0.5 percent line and
load combined. Ripple is 3 percent
rms based on an a-c input of
208, 230, or 460 v = 5 percent (re-
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THE

PENNSYLVANIA PLAN:

100%

financing
for your

new plant

Complete financing for Lease-
Purchase of a new plant is available
in labor-surplus areas of Pennsylvania
through combined efforts of lending
institutions, non-profit community
organizations and the Pennsylvania
Industrial Development Authority.
Interest as low as 29;, with deferred
amortization, can be applied on up
to one-half of total plant cost.

100°, financing is also available in
other areas of the State, provided by
community organizations, banks, in-
surance companies and other sources.
You select the community you want.
Y ou specify plant construction details
or choose one of several plant *shells”
now being readied for completion.

100% Financing at a Glance . . .
Industrial Plant Construction Costs—

Subscribed by local non-profit
community sponsored builder-
owner corporations. 20%
2nd Mortgage Loan, Pennsyl-
vania Industrial Development
Authority. 30%
1st Mortgage Loan obrained
from banks, insurance companies
and similar lending institutions. ﬂ‘_’@
Total financing, secured through
local subscriptions and morigage
loans, without cash investment by
the manufacturer. 100%

} SRR &
For free copy of *'Plant Location Services™

pamphlet, or for details on 100Y%, financing,
uvite or call:

FRE

M,

Pennsylvania Department of Commerce
South Office Building
827 State Street, Harrisburg, Pa.
Phone: CEdar 4-2912

O G
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connectable), 3-phase, 60 cps. Unit
is provided with remote sensing and
meets various MIL spees for ad-
verse environments, fungus, and
ruggedness.

Module Oscilloscopes
RECTANGULAR TUBES

JAMES MILLER MFG. CO., INC., 50
Exchange St., Malden, Mass. A
new series of compact module os-
cilloscopes using the 3UP1 23 in. by
1Y% in. and the 3XP1 3 in. by 13
in. rectangular tubes has been re-
leased. The scopes take up a panel
space of only 3 in. by 5 in. for the
No. 90912-R and 3 in. by 6 in. for
the No. 90913.
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Tiny Switch
ENVIRONMENT-FREE

MICRO SWITCH, Freeport, Ill. Meas-
uring just 0.616 by 0.6 by 0.316 in.
and weighing only 0.2 oz, the sealed
1XE1l switch combines miniatur-
ization with reliability for mobile,
marine, aircraft and railway ap-
plications. Switch mechanism and
extending leadwires are embedded
in an epoxy resin inside a treated
corrosion-resistant aluminum hous-
ing. An elastomer seal around the
plunger prevents dust, dirt or mois-
ture from getting inside. The spdt
switch will operate in ambient tem-
peratures ranging from —65 to 230
F. Electrical rating is 4 amperes
inductive 28 v d-c; 5 amperes at
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N Ew BOESCH

MINITOR

. . . machine - winds
1/32” toroids

The coil shown above is a %:2" residual I.D. toroid being wound by
machine on Boesch’s new Model MW400 MINITOR. It's the smallest
machine-wound coil ever made (only half as large as the smallest
previously available), and it can only be wound on MINITOR!

This achievement reflects a completely new, unique method of coil
winding perfected by Bocesch. The wire is loaded inside a hollow,
round cross-section shuttle, and the winding is spun out. A single
loading of this unique shuttle is usually enough to wind several coils.

MINITOR handles wire sizes from #36 to #50 AWG, and winds up
to 500 turns per minute. Maximum finished coil size is %".

Shuttles for MINITOR are loaded by a Boesch PW-100 Loader. This
machine can service as many as 20 winding machines, and it can
load needles for hand winding as well.

If you now own a Boesch SM series machine, you can convert it to
MINITOR operation economically by buying a 400-200 Head, a
400-300 Core Rotating Assembly, and the PW-100 Loader.

WRITE TO US TODAY for complete specifica-
tions, delivery schedules and prices on MINITOR.

BOESCH MANUFACTURING
COMPANY, INCORPORATED
BOESCH DANBURY, CONNECTICUT
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“SPOOLY"
SAYS..

NOW . .. FROM
Super-Temp

SILICONE
RUBBER-

WIRE and CABLE!

. for power cable, hook-up wire,
apparatus lead wire, aircraft wire, ig-
nition cable, fixture wire, heating cable,
shipboard cable. You get it faster from
Super-Temp.

Magnet Wire, Airframe Wire, Hook-up Wire
Coaxial Cables, Miniature & Jumbo Cables, Tapes
Teflon or Silicone Rubber Insulations

*DUPONT'S TFE RESIN

S ave Towe - SupetTowep —

American Super-Temperature Wires, Inc. . =~ —=
8W. Canal Street, Winooski, Vermont + UNiversity 2-9636 * Goteion " 83 pages. of

General Sales Office: 195 Nassau St., Princeton, N. J. + WAainut 4-4450 * valuable data.
A Subsidiary of Haveg Industries, Inc.. Wilmington, Del. .
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Professional Opportunities Are Available For
Electrical Engineers

with interest and experience
in the following fields:

e Design and Development of:
Industrial Electronics and Power
Controls and Instrumentation
Electronics

e Operation & Maintenance of
Nuclear Devices

For information please write to:

Personnel Manager

Brookhaven
National
Laboratory

UPTON, LONG ISLAND, N. Y.
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115/230-v 60-cycle a-c. Leadwires
available in 1-, 8-, 6- and 12-ft
lengths.
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Tunnel Diodes
FOR REFERENCE ELEMENT

GENERAL ELECTRIC CO., Syracuse,
N. Y. Types 1N2941 and 1N2989
germanium tunnel diodes are de-
signed for use as circuit reference
elements. The 1N2969 has a typical
peak point current of 2.2 ma; the
1N2941, 4.7 ma. This rating is held
to a variation of no more than 10
percent in both diodes. Both have
typical peak to valley current ratios
of 8 to 1. The 1N2941 has a total
capacity of 30 puf; the 1N2969, 20
puf. Both have typical peak point
voltages of 55 mv, typical valley
point voltages of 350 mv, and typi-
cal forward peak point current volt-
ages of 500 mv. They are rated for
operation over an ambient tempera-
ture range from —55 C to 4100 C.
Units are housed in the standard
small transistor package TO-18.
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Oscilloscope
NULL-READOUT

ANALAB INSTRUMENT CORP., 30 Can-
field Road, Cedar Grove, N. J. A
null balance technique introduces
new standards of accuracy and
speed for measuring analog data di-
rectly from the screen of the type
1100/700 oscilloscope. To avoid the
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usual reading errors from the crt
screen, the Analab null-readout sys-
tem incorporates an anti-parallax
scale, equivalent to a mirror-backed
scale on a meter. With the type 700
dual-channel plug-in, incorporating
1 percent null-readout potentiome-
ters for measuring amplitude on the
two signal channels as well as sweep
time, the null readout system is
said to be the fastest method for
making direct, repeatable, accurate
measurements without interpola-
tion.
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Wire-Wound Pots
MINIATURIZED

WATERS MFG., INC., Wayland, Mass.
Designed for bushing-type mount-
ing, the APS 3 pot requires up
to 25 percent less space behind
panel than pots having identical
specifications. It is available with
terminals, wire leads or p-c pins.
Case length is ¢ in. It is used in
industrial and military equipment
where utmost in reliability and per-
formance is required. The WPS 3,
a precision version of the APS 3%,
is equipped with servo-type mount-
ing. Center taps, special shafts and
pilots are available on request. Both

pots are capable of dissipating 2

watts continuously.
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Voltage Calibrator
TRANSISTORIZED

KAY ELECTRIC CO0., 14 Maple Ave.,
Pine Brook, N. J. The Megavolter
is a fully transistorized r-f voltage
calibrator for use in obtaining volt-
age calibrations of r-f signal gener-
ators and vtvm’s. The lightweight,
compact unit can be used right on
the production line, without the aid
of expensive and delicate external

voltage standards, to obtain read-
ings of 1 percent accuracy to 10 Mc; |

electronics + JUNE 3, 1960

LAPP STAND-OFF INSULATORS

FOR MODERATE
| OR HEAVY DUTY

S,

For years, Lapp has been a major supplier of stand-off
insulators to radio, television and electronics indus-
tries. Wide knowledge of electrical porcelain applica-
tion, combined with excellent engineering and produc-
tion facilities, makes possible design and manufacture
of units to almost any performance specification. The
insulators shown on this page are representative of
catalog items—usually available from stock—and cer-
tain examples of special stand-offs. The ceramic used
is the same porcelain and steatite of which larger Lapp
radio and transmission insulators are made. Hardware
is brass or bronze; brush nickel plating is standard.
Write for Bulletin 301 with complete description
and specification data. Lapp Insulator Co., Inc., Radio

Specialties Division, 167 Sumner St., Le Roy, N. Y.
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“Sure I get it, but isi’t this .
“Thinking Man’s Filter' routine a bit overdone?” é/ 4y
Vi il
i,

Maybe, but if you're a man thinking about filters,
you'll find a wealth of information in Reeves-Hoffman
Bulletin EWF/59-1, “Electric Wave Filters.” Write

==

HOFFMAN

DIVISION OF

DYNAMICS CORPORATION OF AMERICA
F/160 CARLISLE, PENNSYLVANIA
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POLYVAR....

SOLDERS WITHOUT INSULATION REMOVAL!

POLYVAR—the Acme trade name for polyurethane enamel—
introduces a magnet wire that solders directly without insulation

removal! This improvement greatly reduces processing time

as well as lead breakage.

POLYVAR has properties fully equal to those of Formvar for
wire insulation, plus easy solderability, greater thermal stability,

and lower moisture absorption.

In AWG sizes 15 through 40. May we send you complete
details on Acme POLYVAR? If convenient, please describe

your need.

THE ACME WIRE COMPANY
NEW HAVEN, CONN. r

ome
MAGNET WIRE  COILS ® VARNISHED INSULATIONS ZLAS
INSULATING VARNISHES AND COMPOUNDS “ermer®

2
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2 percent accuracy to 50 Mc; 3 per-
cent accuracy to 200 Mc and meas-
ure from 1 mv to 1 v rms from 1 Ke
to 200 Mc. Time consuming and
expensive trips to the standards
laboratory are thereby eliminated.
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Mesa Transistors
AMPLIFIER TYPE

MOTOROLA INC.,, Semiconductor
Products Division, 5005 E. DMec-
Dowell Road, Phoenix, Ariz. The
9N1561 and 2N1562 mesa tran-
sistors, capable of producing 3 w
power at 160 Mec, are intended as
high power output amplifiers for
vhf applications and can be used
in two-way pocket radios, sonobuoy
transmitters, telemetering devices
for missiles, aircraft radio com-
munications equipment, air-sea res-
cue radio transmitters and similar
devices. Designed with collector
current capability of 500 ma, the
cold-welded copper package of these
units insures very low internal tem-
perature gradients. With a heat
sink, they will dissipate up to 3 w
at 25 C case temperature. Both

meet MIL-S-19500.
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Chassis Slides
EFFICIENT LATCHING

ELECTRO-PACK, INC., 11505 Jefferson
Blvd., Culver City, Calif., announces
a complete line of electronic chassis
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slides that cannot over-ride the
latching mechanism, no matter how
fast the chassis is withdrawn from
the cabinet. An internal latch lock-
ing system eliminates scoring on
the slides, and does not throw slides
out of alignment. All sections are
interlocked for safety. Sliding ac-
tion is non-binding, due to a unique
all-radius bearing action. Chassis
locks positively in the extended po-
sition. Unit is thin-engineered to
mount standard 17-in. wide chassis
in standard electronic cabinets, with
a 17% in. clear opening. Height of
the cabinet section is only 2% in.
The Glide-Slide is rated to carry 220
Ib in extended position, and will
take over 3 g’s during drop test in
closed position.
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H-V Power Supply
MINIATURIZED

FILM CAPACITORS, INC., 3400 Park
Ave, New York 52, N. Y. Model
PS-12-S has an output of 12 Kv at
1 ma. It is designed to operate at
115 v a-c, 60 or 400 cycle input at
1 ma continuous and 1.75 ma peak
current. Ripple is 0.75 percent at
rated current and regulation from
no load to full load is 7 percent.
Output voltage is variable from zero
to rated output, by varying the in-
put voltage. The supply utilizes
selenium rectifiers which assures
long life and elminates the danger
of tube breakage. Unit is housed in
a CP70 container 3% in. by 4% in.
by 6% in. high. It can be mounted
easily with brackets. Screw type
solder seal terminals are used to
prevent oil leakage and to make for
simple connections.
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ANY
HIGH-VACUUM
CAPACITY
YOU WISH!

The 40 liter/second Vaclon® High Vacuum Pump, empha-
sized above, is just one of a great variety of Varian Vaclon
Pump sizes available from stock. These include Y2, 1, 5, 40,
100, 140, 280, 1000, 3000, 5000 and 10,000 liter/second capaci- {
ties. Other sizes available on custom order.

All these pumps give extremely clean vacuums to below
10°'° mm Hg, have no moving parts or fluids, and operate
without attention or service.

The Vaclon High Vacuum Pump is a fully electronic device
and is a Varian “First.” Unique both in principle and advan-
tages, it has been accepted as an efficient, reliable labora- |
tory and production tool by industries throughout the world.

| EREXRE)

e

A comprehensive brochure and technical data sheets are available |
. by writing Vacuum Products Division.

COMPLETE VARIAN VACION
HIGH-VACUUM SYSTEM

VARIAN associates

PALO ALTO ‘1, CALIFORNIA
.

Representatives throughout the world

KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR
ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, NMR & EPR SPECTROMETERS, MAGNETS, MAGNETO-
METERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES

CIRCLE 135 ON READER SERVICE CARD 135



SIGMUND COHN CORP. 121 So. Columbus Ave.

High-Purity
METALS
e
Semi-Conductor Devices

|1|M e\eclrop\oted
base of precious

<4 Write for this <
brochure todoy: '
no obligotion

Mt. Vernon, N. Y
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CORPORATION

announcing...
THE ESTABLISHMENT OF
~. NEMS . CLARKE CO.

" . West Coast Sales & Service
, 2301 Pontius Ave., Los Angeles 84
V4 TELEPHONE . . . GRanite 7-6717

) .

COMPLETELY STAFFED WITH=

SALES ENGINEERS AND TECHNICAL PERSONNEL
COMPLETELY EQUIPPED FOR—-

REPAIRING . . . SERVICING . . . RECONDITIONING
OF ALL NEMS*®CLARKE EQUIPMENTS

919 JESUP-BLAIR DRIVE
SILVER SPRING, MD.
2301 PONTIUS AVENUE

LOS ANGELES 64, CAL,

ELECTRONICS OINCEB 88009

A OIVISION
OF VITRO

OP AMERICA

PRECISION
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Literature of

ROTARY SWITCH Circuit Con-
trols Co., A Division of Genge In-
dustries, Inc., 1500 E. Colorado St.,
Glendale 5, Calif. Two-color, four
page brochure describes a smalii
size, light-weight rotary switch
which completes up to 100,000 con-
tacts per minute with no bounce.
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POWER SUPPLIES Mid-Eastern
Electronics, Inc., 32 Commerce St.,
Springfield, N. J., offers a new bul-
letin on the company’s ME series
of transistorized power supplies,
featuring 26 standard units.
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SILICONES Dow Corning Corp.,
Midland, Mich. An up-to-the-min-
ute summary of the forms, proper-
ties and applications of the com-
pany’s silicone products is contained
in a 16-page brochure.
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DELAY LINES Cornell-Dubilier
Electric Corp., 4144 Glencoe Ave,
Venice, Calif. A new brochure, “De-
lay Lines—Basic Design Considera-
tions,” gives the design engineer
the information he needs to calcu-
late the circuit parameters and size
of the delay line which will meet the
requirements.

CIRCLE 353 ON READER SERVICE CARD

ROTARY TRIMMER CAPACI-
TORS Corning Glass Works,
Bradford, Pa., has published a
data sheet describing standard,
split bushing and precision rotary
trimmer capacitors especially ap-
plicable to h-f tuned circuits. The
sheet — CE-4.00 —should be re-
quested on company letterhepnd.

IMPULSE COUNTING DEVICES
Landis & Gyr, Inc., 45 West 45th
St., New York 36, N. Y. A new and
revised general bulletin describing
all Sodeco electric impulse counting
devices is announced.

CIRCLE 354 ON READER SERVICE CARD

SAMPLING OSCILLOGRAPHY
Hewlett-Packard Co., 275 Page Mill
Road, Palo Alto, Calif. Eight-page
Application Note No. 36 describes
a method for pulse analysis of ultra-
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the Week

fast circuits. It traces the history
of the sampling technique and its
recent application to oscilloscopes,
extending their usefulness into a
higher portion of the frequency
spectrum.
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TEMPERATURE CONTROLS
Assembly Products, Inc., Chester-
land, Ohio. Simple and inherently
stable temperature control pack-
ages, known as Simplytrols and ap-
plicable to a wide variety of indus-
trial processes, are described in a
12-page bulletin 108.
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PULSE WIDTH SELECTION
Hammarlund Mfg. Co., Inc., 460 W.
34th St., New York 1, N. Y. A tech-
nical brochure explaining the oper-
ations and applications of the com-
company’s pulse width selection sys-
tems is available.

CIRCLE 357 ON READER SERVICE CARD

DIELECTRIC TEST BRIDGE
Rohde & Schwarz, 111 Lexington
Ave,, Passaic, N. J. A four-page,
two-color bulletin presents detailed
information on the type VKB di-
electric test bridge which measures
dissipation factors and capacitances
of any kind of capacitors between
lo;l.p.f and 1 ;Lf.
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VARIABLE TRANSFORMERS
Ohmite Mfg. Co., 3681 Howard St.,
Skokie, Ill. Bulletin 151 describes
a new line of “v.t.” brand variable
transformers for low voltage appli-
cations such as transistorized power
supplies, plating-bath power sup-
plies, etc.
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CORE TESTER Digital Equip-
ment Corp., Maynard, Mass. Four-
page folder describes type 2101
automatic memory core tester de-
signed for production-line testing
of ferrite magnetic memory cores.
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TOROIDS AND FILTERS Barker
& Williamson, Inc., Bristol, Pa. A
four-page illustrated catalog lists
various toroid types and shows typi-
cal performance curves.
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Millions of tiny parts are made
from shaped, special alloy wire

. . « supplied by LFA in precision sizés,
round -square -flat-rectangular shapes

|
|
f
3
-

Tons of beryllium copper, bronze and other special non-ferous
alloy wire today provide millions of tiny formed parts for industry.

Modern production applications (printed circuit, spring, connectors,
terminals, tabs) require all types, shapes and finishes (solder
dipped and plated, etc.) of special alloy wire for production of
miniature and sub-miniature formed parts.

These new production techniques reduce costs, more importantly,
are a guarantee of better quality control, positive size holding
and elimination of finish problems.

BERYLLIUM COPPER

Silvercote ®

titanium

phosphor bronze

PR

Hot Solder Dipped

LITTLE FALLS ALLOYS, INC.

194 CALDWELL AVENUE, PATERSON 1, NEW JERSEY

- Tinned -
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. .| Electrical Coil Windings

. . . WIRE SIZES #6 TO #56

For 43 Years . . . specializing in all types of coils to customers’
specifications. Design or engineering assistance available on
request.

SINCE 1917
65 Pavilion Avenue  Providence 5, Rhode Island

COTO-COIL CO., INC.
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PEOPLE AND PLANTS

Swanson: first, a one-tube radio

ELECTRONIC countermeasures could
well tip the balance between sur-
vival and destruction.

Countermeasures are not new to
Elston H. Swanson, president of In-
struments for Industry, Inc., Hicks-
ville, N. Y. While only 9, he coun-
tered a parental prohibition against
listening to the 1932 election re-
turns by building a one-tube radio,
regenerative receiver type, which he
hid under his bed and listened to
half the night. He had bought the
tube from a neighborhood repair
shop and fashioned the rest from
his father’s old crystal sets.

Now, the company he heads devel-
ops and produces equipment to be-
fuddle and render ineffective a foe’s
electronic gear. This highly sophis-
ticated branch of electronics is
pretty well hidden under security
wraps, but among IFI’s develop-
ments is a portable unit which
places a “ceiling of safety” over
men in the field to guard them from
ballistic attack.

After graduating from the Illi-
nois Institute of Technology 16
years ago, Swanson headed east to
Long Island. He filled three increas-
ingly better jobs in the area’s bur-
geoning electronics industry, then
led the group which in 1953 formed
what is now known as IFI. In 1954,
he bought all the company stock.

IFI’'s sales have boomed from
$400,000 in 1954 to more than $2.5
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million annually—and are expected
to top $3 million this year. The
company “went public” last year.

Despite demands of business,
Swanson finds time, as do others on
his staff, to take an active part in
industrial, educational and commu-
nity affairs, for his theory is that
“no business enterprise can be an
island unto itself.”

He founded, and was first presi-
dent of, the Long Island Electron-
ics Manufacturers’ Council, created
to expand opportunities for indus-
try on the island. He is shown above
with a plaque recently presented to
him by the LIEMC in appreciation
of his services.

He is also a director of Adelphi
Research Center, which was devel-
oped as a hub of basic research and
education on the island.

A flying enthusiast, Swanson
pilots a twin-engine plane on busi-
ness trips. Sharing in his many in-
terests—such as photography, ham
radio and raising rare tropical fish
—are his two children and wife.

Swanson is a licensed profes-
sional engineer in New York, a
member of Eta Kappa Nu (electri-
cal engineering honor society), Tau
Beta Pi, and the Institute of Radio
Engineers. He now is chairman of
the Long Island Chapter of the
Young Presidents’ Organization,
made up of those who, before reach-
ing 40, become presidents of com-

panies doing more than $1 million
in business a year.

He attributes IFI’s success to the
scientific knowledge and productive
and management capabilities of
those around him, and says: “Any
successful executive surrounds him-
self with such people.”

Vaughan Moves to SIE
As V-P, Marketing

SOUTHWESTERN
TRONICS €0., Houston, Texas, a divi-

INDUSTRIAL ELEC-

sion of Dresser Industries, Inc.,
has announced the appointment of
Robert O. Vaughan as vice presi-
dent, marketing.

Vaughan moves into the SIE
position from his former post as
western regional manager of gov-
ernment operations for Dresser In-
dustries, Inc.

Announce Formation
Of New Company

A NEW electronics company, Em-
bree Electronics Corp., was recently
set up in West Hartford, Conn.

New firm, headed by John M.
Embree, will manufacture com-
puter components for the electronic
control of machinery and processes.

Embree, a management staff en-
gineer in the electronics field, says
his company expects to market a
line of products related to elec-
tronic analog computers starting
this month.

Company is engaged in research,
design and manufacture of its com-
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ACTUAL
SIZE

ONTROLS
NEW

SENSITIVE 2AMP RELAY

19 gto 2000 cps vibration

OPERATING CONDITIONS:

AVERAGE PULL-IN POWER:
SPDT 25 milliwatts at 25°C
DPDT 40 milliwatts at 25°C
CONTACT RATINGS:
Non-inductive — 2 amperes at 29 volts d-¢
or 1 ampere at 115 volts a-c
Low level contacts are available on request
VIBRATION:
5-55 cps at 0.12 inch double amplitude
55-2000 cps at a constant 15 g
*20 g available on request
SHOCK:
50 g operational
TERMINALS:
0.2 inch grid spaced
WEIGHT:
1.1 ounce maximum

Write for Bulletin JSH #62

©® ALLIED CONTROL ®

ALLIED CONTROL COMPANY, INC.
AL206

2 EAST END AVENUE, NEW YORK 21, N. Y.

CIRCLE 213 ON READER SERVICE CARD
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advancement
in instrument
design

NEW

LOW COST
ELAPSED TIME INDICATOR

Unsealed, bakelite case design provides
low cost. Self-starting synchronous motor
drives 5-digit counter; records hours to
99999 or hours and tenths to 9999.9.
Square Model 53 SET 32" also available.
For 110 or 220 volt, 60 cycle AC. Standard
ASA/MIL 32" mounting. Data on request.
Marion Instrument Division, Minneapolis-
Honeywell Regulator Co., Manchester, New
Hampshire, U.S.A. In Caonada, Honeywell
Cantrols limited, Toronto 17, Ontaria.

Model 53 RET

Honeywell
< Eﬁ?!RING THE FUTURE H
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Papers from

-

Conference on

QUANTUM
ELECTRONICS

Edited by Charles H. Townes

An indispensable reference for electrical engineers,
physicists, and all those concerned with latest achieve-
ments in the field of quantum electronics. This volume
offers the complete texts of papers presented at the sym-
posium sponsored by the Office of Naval Research at
High View, New York. Over 90 distinguished research-
ers from Western Europe, the Soviet Union and the
United States discuss
recent developments in
masers, atomic clocks,
paramagnetic amp]i-
fiers and cyclotrons,
and examine areas for

(-

I COLUMBIA UNIVERSITY PRESS,
Dept. E-4
2960 Broadway, New York 27, N. Y.

Please send me....copies of QUANTUM

future reasearch. l eLectroNics @@ $15.00 each.

606 pages ® $15.00 az = [] Chesk enclosed O Bill me

your bookstore or direct I NEIME .+ oveiereiennaearararesererensens

from T L P WO = =0
| City ...covenees Zone State .......
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Electronics |

Catalog

you save 50% on Top- Quality
Test Instruments
Hi-Fi ¢ Ham Gear

KITS AND WIRED

for professional and home use

TEST INSTRUMENTS
battery eliminators
battery testers
bridges
decade boxes
electronic switch
flyback tester
oscilloscopes
probes
signal and

sweep generatars
tube testers
transistor tester

HI-F1 .
stereo and monaural
tuners
preamplifiers

ower amplifiers
ntegrated amplifiers
speaker systems

HAM GEAR

cw transmitter
modulator-driver
grid dip meter

| You Get Things Done With
' Boardmaster Visual Control

% Gives Grophic Picture of Your Operotions—
Spotlighted by Color

Y% Focts ot a glonce — Saves Time, Saves
Money, Prevents Errors

Y% Simple to operote — Type or Write on
Cords, Snop in Grooves

lfr Ideol for Production,
Scheduling, Soles, Etc.

| ¥¢ Mode of Metol. Compact and Atiractive.

Troffic, Inventory,

Over 500,000 in Use
Complete price 54950 including cards
FREE 24-PAGE BOOKLET NO. C-50

Without Obligation
Write for Your Copy Today

GRAPHIC SYSTEMS

Yanceyville, North Carolina
CIRCLE 216 ON READER SERVICE CARD

OVER 2 MILLION
EICO instruments In
volt-ohm- use throughout
milliammeters the world.
LIFETIME service and calabration guarantee.
IN STOCK at your neighborhood EICO dealec,
Send now for FREE catalog E-6

74 33-00 N. Bivd,, L. I, C. 1, N. Y.
EIDDL—‘ . . praised by the experts
as BEST BUYS IN ELECTRONICS

CIRCLE 215 ON READER SERVICE CARD

vacuum tube
voltmeters

Improved Golf Swing—
See Golf ‘Pro’
Improved Diodes—
Swing to Semiconductor Specialists
Orders Shipped From Stock Same Day
. Exact Factory Prices .
Selection and Application Assistance

Semiconaluctor

DISTRIBUTOR

Westinghouse

©
Spccia/ists INC.

5706 WEST NORTH AVENUE - CHICAGO 139, ILLINOIS * TELEPHONE NATIONAL 2-8860

CIRCLE 219 ON READER SERVICE CARD

NEW IDEAS FOR SALE!

Words and pictures tell you about the top new
product ideas each week in “On the Market”.
Who makes ’em and what they’ll do for you.
Easy way to keep in touch with the latest
and best.

Another reason why it will pay you to sub-
seribe to electronice (or renew your subserip-
tion) right now. Fill in the box on Reader
Service Card. Easy to use. Postage free,

FIND WHAT
YOU NEED IN...

elecironics
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puters, used to solve mathematical
equations to predict the behavior of
dynamic systems and to furnish
data for successful operation of au-
tomatic reactor controls, submarine
maneuvering controls, missile guid-
ance systems and controls for in-
dustrial and chemical processes.

General Transistor

Promotes Stanley

ALAN G. STANLEY has been advanced
to assistant director of research at
General Transistor Corp., Jamaica,
N. Y. The announcement was made
by Bernard Jacobs, vice president
and director of research.

“In his new position,” he stated,
“Stanley will assist in the adminis-
tration of our greatly expanded re-
search facilities in New York.”

With General Transistor since
October 1959, Stanley previously
headed the microminiaturization
program at Philco Corporation Re-
search Laboratories.

Handicapped Group
Forms New Facility

AN ELECTRONICS production unit
manned entirely by specially se-
lected handicapped people was re-
cently established by the Institute
for the Crippled and Disabled in
New York City.

The new facility is functioning
as part of the Institute’s industrial
rehabilitation service.

Initially, approximately 6,000 sq
£t of floor space in the workshop has
been assigned to the new unit.

The unit specializes in making
cables and harnesses, wiring, solder-
ing, and assembling light electron-
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" do you know
what’s expected
from {
semi-conductor,
materials?

There were more than a
dozen articles on semi-
conductor materials in
electronics in recent months.
Each was specially edited to
give you all key facts, ideas or
trends—and there’s more com-
ing! Accurate electronics’ re-
porting tells you what’s hap-
pening now ... what’s ez-
pected in materials and com-
ponents. Don’t miss dozens of
articles on basic subjects ed-
ited to keep you informed, help
make your research, develop-
ment, sales and marketing
plans pay off. It pays to sub-
scribe to electronics (or re-
new). Fill in box on Reader
Service Card now. Easy to use.
Postage free.

FIND WHAT
YOU NEED IN

e

electronics

- -
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ics equipment, rotor and stator

winding, gyro and synchro motor |

assembly, toroidal coil winding,
printed circuit board assembly and
soldering, tubing and wire marking,
and general bench work.

At full capacity, the unit will pro-
vide sheltered employment to 110
handicapped persons.

John Lesser Heads Up
Successor Company

FORMATION of Bodnar Products
Corp., as successor to the Plastics
Division of Bodnar Industries, Inc.,
has been announced by A. S. Bod-
nar, chairman of the board.

John Lesser has been elected
president of the new organization.
He formerly served as production
manager of The Multi-Metal Co.,
vice president and general manager
of Photo Chemical Products of Cal-
ifornia, Inc.,, and assistant chief
exccutive officer of Karp Metal
Products. Prior to assuming the
helm at Bodnar Products Corp.,
Lesser served as executive vice
president of the Karp-Lesser Co.,
consulting engineers. He is a senior
member of IRE.

The new company, situated in
New Rochelle, N. Y., will continue
to develop, manufacture and market
illuminated panels and other plas-
tic products for the aircraft and
electronics industries. The approval
and listing on Q PL 7788, which
pertains to the manufacture of
plastic lighting plate to conform
with military specification MIL-P-
7788 and T788A, has been trans-
ferred to Bodnar Products Corp.

B. J. Bodnar will serve as vice-
president and Walter Jacoves as
secretary-treasurer.

CIRCLE 141 ON READER SERVICE CARD

For a decade, Schomandl KG of
Munich has led in frequency synthesis.
Their ND5 Frequency Decade with

accessory Precision Decade is the
workhorse of the line.
Phase-locked steps produce and measure
discrete frequencies with crystal-
standard accuracy at 1-kc/s intervals
from 50 ¢/s to 81 Mc/s. Precision
Decade adds 100-c/s intervals,
with fine tuning to any intermediate
frequency +0.1 c/s.
Optional — extension to 1200 Mc/s;
CRT for Lissajous comparisons;
strip recording of semse and amount
of frequency deviation with
related variables.
Bulletin on request with full details.

Electronic Applications, Inc.,
Stamford, Connecticut.
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» GUI
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electronics BUYERS' GUIDE

Vou'll find detailed facts about the products of
almost 700 different advertisers — that’s 429 more
than you’ll find in any other electronics directory.

There’s also 64 pages of reference data about mar-
kets, materials and design — vital information for all
working in electronics. Also local sales offices of man-

@ @ A McGraw-Hill Publication ® 330 West 42nd Street,
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ufacturers . . . the names, addresses and phone num-
bers of representatives . . . complete lists of manu-
facturers . . . registered trade names. . . and also, of
course, the most complete listing of all electronic and
related products. Tells what you want to know . . .

when you're ready to buy.
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OPENINGS AVAILABLE
AT ALL THREE PLANTS:

FORT WAYNE, IND.

Athriving, neighbor-
ly and home-loving
Mid-Western com-
munity often called

""America's hap-
piest town.'' Excel-
lent school system,
Abundance of recre-
ationa! facilities to
enjoy. New location
of Purdue and Univ.
of Indiana combined
campus.

URBANA, ILL.

Home of the Univer-
sity of lllinois, known
for its outstanding
Engineering school
and advanced com-
munications, phys-
ics and radar devel-
opment center. "Big
Ten'' sports and
other events provide
endless activity, A
wonderful place to
live and work.

LOS ANGELES, CALIF.

A new Magnavox
research laboratory,
ultra modern in de-
sign . . . located in
America's largest
electronic commu-
nity. Exceptionaliy
fine schools include
U S C,UC. L A
and Cal. Tech. for
unlimited opportu-
nity in continued
education.

EMPLOYMENT OPPORTUNITIES

GLASS BEADS i
in new Magnavox G-Switch

MEASURE ROCKET AND
MISSILE VELOCITY

‘Mg - gcct\-“p \
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Who generated the ingenious idea of using tiny
glass beads to integrate time and acceleration?
Men with imagination...creative, thinking, pro-
gressive men of Magnavox. If you're that kind
of man, you belong at Magnavox, too. The new
projects we have on tap for the future offer broad
and challenging opportunities to make the very
most of your creative ability as an electronics
engineer. A chance to pioneer major develop-
ments for some of the principal names in gov-
ernment and industry both here and abroad.
And a means, also, of building a rewarding
career with a company that listens to new ideas.

If you're a man who likes to accept challenge— and wanis to be recognized for it—we'd be glad to hear from you.
Phone Dick Eary (collect, of course) at Eastbrook 9721 in Fort Wayne or write him today for complete information.

agnNnavox
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RADAR DATA HANDLING
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MISSILES

e

COMMUNICATIONS

THE MAGNAVOX CO. ¢ DEPT.217 o Government and Indusirial Division ¢« FORT WAYNE, IND.
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EMPLOYMENT OPPORTUNITIES

AN ESTABLISHED LEADER IN ELECTRDNICS

moves into a new phase of growth
with the formation of

..marking the acceleration of expansion, and penetration
into new markets and activities in both military and non-
military fields. New openings have been created for lifetime
careers for experienced

ENGINEERS & SCIENTISTS

with proven capabilities who can contribute to Research,
Design and Development projects involving:

AIRBORNE ASW
ADVANCED RADAR SYSTEMS
COUNTERMEASURES & ECCM
TELEMETRY
COMMUNICATIONS SYSTEMS
SYSTEMS ANALYSIS
MISSILE GUIDANCE SYSTEMS
SOLID-STATE CIRCUIT DESIGN
SIMULATORS & TRAINERS
ANALOG & DIGITAL COMPUTER DESIGN
SONAR
SONOBUOY
DATA PROCESSING
NAVIGATIONAL AIDS
NAVIGATIONS SYSTEMS
OPERATIONS RESEARCH
DIGITAL DISPLAY DEVICES
LOW NOISE AMPLIFIER DESIGN
VCO AND FM DISCRIMINATOR DESIGN
MATHEMATICAL STATISTICAL ANALYSIS

LEC has new and modern facilities in New Jersey which are
in suburban locations. Excellent schools, modern shopping
facilities and ample housing accommodations are readily
available. New York City and the New Jersey Shore are with--
in one hour’s drive, which makes the location ideal for work,
recreation and comfortable living. Future expansion will be
in Princeton, New Jersey, where 214 acres have recently been
purchased.

For Complete Information,
Please Send Detailed Resume To:

J. R. Clovis
Personnel Dept. IR-4

K
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INERTIAL
SYSTEMS
DEVELOPMENT

..... there are opportunities at
Honeywell Aero for the engineer
or scientist who is interested in
participating in this growing
field of technology. While spe-
cific inertial systems experience
is desirable, you may also be
qualified by your background
and/or related experience for
activities in the inertial systems
development at this time. Spe-
cific openings include:

SYSTEMS ANALYST

Mathematician or engineer with
strong background in vector analy-
sis, operational calculus, matrix al-
gebra and related techniques. To
carry out analysis of inertial sys-
tems configurations including error
evaluation.

DIGITAL SYSTEMS AND
LOGIC DESIGNER

Familiar with digital logic tech-
niques at current state of the art;
capable of organizing computing
systems to perform various tasks in-
cluding logical design and critical
parameter specification.

ELECTRONIC ENGINEER

Electrical engineering degree plus
experience in miniaturized semi-
conductor electronics development.
To design servo, pickoff, and other
electronics for use with gyros and
accelerometers.

ENGINEERING PHYSICIST

Physicist with practical and theo-
retical understanding of mechanics,
magnetism and electricity to analyze
and develop inertial sensors of novel
and original design.

To discuss these or other openings,
awrite Mr. R. 0. Maze, Chief
Engineer, Marine Systems Group,
Dept. 6644, Aeronautical Division,
1433 Stinson Blod., Minneapolis 13,
Minn.

Honeywell
B iy s G

To explore professional opportunities in
other Honeywell operatums coasl lo coast,
send your application in confidence to
H. K. Eckstrom, Honeywell, Minneapolis
8, Minnesola.
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Opportunities in
Systems Development
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Creating a
Current-Summing
Matrix Switch

This wire network was woven by IBM engineers.

| It's a load-sharing matrix switch, which combines the
power from several sources into a single, high-powered
output pulse. More specifically, it permits transistorized

drivers to operate a core memory requiring large pulses
j for its drive lines.

New Principle Uncovered

| There are two novel features of this matrix switch: the
way the input wires are wound on the cores and the man-
ner of pulsing them. These developments comprise a new
principle which may be called “load-sharing selective
excitation.” It makes possible this new kind of load-
sharing matrix switch characterized by a minimum of
spurious outputs.

Perfection of such a device takes the varied skills of many
different engineers and scientists. It also takes the pro-
gressive spirit of an organization interested in turning
ideas into realities.

Careers in Many Fields

Perhaps computer circuitry is not your primary interest.
You might be more interested in the progress IBM is
making in such fields as solid state, magnetics, micro-
waves, superconductivity, or IBM Tele-processing*.
§ You'll find an unusual chance to rise to new levels of
achievement at IBM’s expanding research and develop-
ment laboratories.

If you have a degree in engineering, mathematics, or one
of the sciences—plus experience in your field, write,
briefly outlining your qualifications, to:

Manager of Technical Employment

IBM Corporation, Dept. 554R1

590 Madison Avenue

New York 22, New York IBM@

INTERNATIONAL BUSINESS MACHINES CORPORATION

*Trademark

-r
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Memories occupying a
space mo larger than

a shoe box will permit
the same mathematical
computations that
formerly required a
cabinet larger than a
telephone booth . . .

CBS Electronics, engineering
and manufacturing arm of Colum-
bia Broadcasting System, Inc,

again sets the pace in the vital
new field of microelectronics.

CBS now has the practical answer
to the weight, space and reliabil-
ity challenges laid down to the
electronics industry by miniatur-
ized electronic systems for the
space age. The CBS magnetic

computer memory has a 25-to-one
reduction in volume over those of
many advanced miniaturized
memories in airborne computer
use today. Compared to typical
ground based, random access
memories in common commercial
use, the new CBS memory unit
makes possible a 100-to-one
volume reduction. 5

The CBS microelectronics pro-
gram is broad in scope, including
microminiaturized computer com-
ponents and many types of micro-
circuits — and providing high
reliability potential for military
equipment. This advanced techni-
cal program, currently being
accelerated under CBS engineer-
ing-oriented management, creates
immediate ground-floor career
positions for talented engineers
and scientists.

Inquiries are invited from quali-
fied individuals. Please send re-
sume in confidence to Nicholas
Bradley. In replying, kindly des-
1gnate Dept. 2965.

ELECTRON TUBES

CBS ELECTRONICS

A Division of Columbia Broadcasting System, Inc.
100 Endicott Street, Danvers, Mass.

SEMICONOUCTORS

LENKURT

has opportunities for

ENGINEERS

in the following fields:
e MICROWAVE RADIO
DESIGN ENGINEERS

o TELEPHONE CARRIER
DEVELOPMENT ENGINEERS

e SALES ENGINEERS
Extensive telephone exp. req. BSEE
also req.

o ENGINEERING WRITERS
e QUALITY CONTROL ENGINEERS

Live and work on the Beautiful
San Francisco Peninsulal

Please direct inquiries to:
E. Jack Shannahan
Employment Manager
LENKURT ELECTRIC COMPANY, Inc.

1105 County Road San Carlos, California
It more convenient, call—collect LYtel (-8161

ADDRESS BOX NO. REPLIES TO: Boz No.
Classified Adv. Div. of this publication.
Send to office nearest you.
XNEW YORK 386: P. 0. Boz 12
CHICAGO 11: 520 N. Michigan Ave.
SAN FRANCISCO ;: 68 Post 8t.

POSITIONS VACANT

New York law office engaged in all phases of
patent law has an opening for patent lawyer
with training in the electrical field. Recent
law school graduate will receive considera-
tion. Enclose photograph with resume.
P-4409. Electronics.

"Put Yourself in the
Other Fellow's Place”

TO EMPLOYERS
TO EMPLOYEES

Letters written offering Employment
or applying for same are written with
the hope of satisfying a current need.
An answer, regardless of whether it is
favorable or not, is usually expected.

MR. EMPLOYER, won’t you remove
the mystery about the status of an em-
ployee’s application by acknowledging
all applicants and not just the promis-
ing candidates.

MR. EMPLOYEE you, too, can help
by acknowledging applications and job
offers. This would encourage more
companies to answer position wanted
ads in this section.

We make this suggestion in a spirit of
helpful cooperation between employ-
ers and employees.

This section will be the more uscful to
all as a result of this consideration.

Clossified Advertising Division

McGRAW-HILL PUBLISHING CO., INC.
330 West 42nd St., New York 36, N. Y.
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More than a Century /7

of Engineering Tradition

The connecting factor between bobbins
and broadband preamplifiers is the
engineering tradition that brought them
to fruition. Since 1850, the Singer
Manufacturing Company has evolved a
habit of alert engineering skill and
steady business growth. These inherent
factors for your professional success are
now a part of the new Military Product
Division at Singer-Bridgeport.

Openings exist for:

P ELECTRONIC ENGINEERS
P ELECTRICAL ENGINEERS
P MECHANICAL ENGINEERS

Singer-Bridgeport assures you the rare
combination of security and genuine
ground-floor opportunity that is vital
to your professional growth. Your
projects receive strong support from
Singer-Bridgeport's integrated
organization which has the advantages
of development, production, assembly
and environmental test facilities.

Send your resume in strict confidence
to Mr. Fred Corbett,
Supervisor of Employment

SINGER-BRIDGEPORT g4

A OIVISION OF THE SINGER MANI JFACTURING COMPANY @
915 Pembroke Street Bridgeport B, Conn -

N g

WAVE FILTER
DESIGNER

For Mid-West and
Pacific Coast Locations

At least 2 years experi-
ence in design and pro-
duction engineering of
electronic wave filters.

Excellent opportunity for
growth with major na-
tionally-known company
Comprehensive fringe
benefits and pleasant
working conditions. Our
employees know of this
advertisement. All replies
confidential.

P-4435, Electronics
Class Adv. Div,,
P. 0. Box 12, N. Y. 36, N. Y.

electronics + JUNE 3, 1960

EMPLOYMENT OPPORTUNITIES

ACF ELECTRONICS DIVISION
ELECTRO-PHYSICS LABORATORIES?

Responsible assignments in furthering the state-of-the-art of lonospheric Physics,
combining competitive salaries and unusual growth potential, are offered to men !
who can contribute. Our present needs are for- 3

(O(d/ecﬁdam ép/)%mm

FOR RESEARCH PROGRAMS IN
IONOSPHERIC PROPAGATION
& HF COMMUNICATIONS

SENIOR DEVELOPMENT ENGINEERS

Advanced degree in EE. or Physics preferred, Must be familiar with present
state-of -the-art in the design of advanced HF receivers and transmitters and possess
working knowledge of modern HF networks employing ferrites and metallic tape
cores, Strong theoretical background in modern linear circuit theory desired. Will
farry-out laboratory development and implementation of new HF communication
systems.

SENIOR ELECTRONIC ENGINEERS

Advanced degree in E.E. preferred. Must be familiar with conventional pulse
circuit designs and applications. Technical background should include substantial
experience in data process and data recovery systems using both analog and digital
techniques. Knowledge of principles and application of modern information theory
including correlation techniques helpful. Will be responsible for the design of
sub-systems,

JUNIOR ELECTRONIC ENGINEERS

To assist Senior Engineers and Scientists in the development of HF communica-
tions and data process equipment. Should have formal electronics schooling and 2
years experience in circuit design, checkout or analysis of HF communications,
Radar Pulse, Analog/Digital or Data Recovery equipment. Canstruction of proto-
types of new and interesting equipment and design of individual components of
communications and data processing systems will comprise the major efforts of
selected applicants.

FIELD STATION ENGINEERS

B.S.E.E. or equivalent, consisting of combined civilian or military technical school,
with work experience, Presently employed as a ficld engineer of project engineer
with valid Ist or 2nd Class FCC license and a good command of some of the
following: Radar, preferably high power; HF long-distance communications sys-
tems; Tropospheric or Ionospheric scatter systems, Must be willing to accept
assignments in areas where dependents are not permitted for periods of up to one
year. Differential paid for overseas assignments,

The Electro-Physics Laboratories are located in the suburban Washington, D.C.
area, where post-graduate study is available in several nearby universities, Housing
is plentiful in attractive, well-established neighborhoods. Our relocation allowance
is liberal,

All inguiries will be beld in strictest confidence and answered prompily.
Please send resume to:
PRCFESSIONAL EMPLOYMENT DEPARTMENT
ACF ELECTRONICS DIVISION

acft

B, ' Industries, Incorporated
5 Riverdale, Maryland



EMPLOYMENT OPPORTUNITIES

DISENCHANTED

Opportunities to Grow with kollsman i EEGLNEERS 0

utilize your full potential, why not per-
mit us to explore the parameters for
your personal qualifications with the
many dynamic young companies in

aviation, electronics, misslles and rock-
AIR DATA 'NSTRUMENTS & SYSTEMS ets. We now have in excess of 4,000
Senior Project Engineers, EE & ME. For aireraft and misgsile instrumenta-~ openings in the $8,000 to $10,000

bracket. all of which are fee pald. Why
wait? Send resume in duplicate at once
indicating geographical preferences and
salary requirements.

AUTOMATIC ASTRO TRACKING SYSTEMS FIDELITY PERSONNEL
Project Engineers, EE. For automatic astro tracking systems. Up to b 1530 Chestnut Street, Philadelphia 2, Pa.
years’ related experience Established 1943
STAFF ENGINEERS & SPECIALISTS

a) Experience in the research and development of transistors in servo, s
digital and instrumentation application. Minimum 3 years’ experience MANUFACTURERS’

desired in transistor circuit design for military applications.
REPRESENTATIVES

b) Experienced with IR to UV radiation properties and applications,
IN THE ELECTRONIC INDUSTRY

tion. 5 to 10 years' project experience in precision electromechanical
devices, pressure transducers.

noise theory and detectors.

¢) Optics—IR through visual optical design, lens design, materials.
d) Digital computers—Ilogic or packaging experience.

e) Theoretical mechanics—inertial and trajectory studies.

f) Environmental Test Engineers, EE’'s and ME's with 2 to b years' experi-
ence in all phases of environmental testing on precision electromechanical
instruments and systems.

SAMUEL K. MACDONALD, INC.

monufacturers representalives over 25 yeors

1531 SPRUCE STREET, PHILA. 2, PA.

Territory: Other Offices:
Pennsylvania ¢ New Jersey Pittsburgh
Delaware ® Maryland Baltimore
Virginia ¢ West Virginia Washingtan, D.C.
District af Calumbia

Kollsman's leadership and continuing growth in the field of automatic
navigation and flight instrumentation for aircraft, missiles and other space
vehicles assures ercellent opportunities for gqualified men. Please send
resume to T. A. DeLuca.

ko | | S m a n INSTRUMENT CORPORATION
)
4

80-08 45th AVENUE, ELMHURST, NEW YORK « SUBSIDIARY OF glam{aad COIL PRODUCTS €O, INC,

N7

AERONUTRONIC a Division of Ford Motor Company
has immediate openings in

ELECTRONICS ACTIVITY OF
TACTICAL WEAPON SYSTEMS OPERATIONS

for ELECTRONICS ENGINEERS

¢ IR Development

¢ Instrumentation Development
o Transistor Circuit Development
o Electronic Systems

SEARCHLIGHT
SECTION

(Classified Advertising}

BUSINESS OPPORTUNITIES
EQUIPMENT - USED or RESALE

DISPLAYED RATE

The advertising rate is $24.76 per inch for
all advertising appearing on other than a
contract basis. Contract rates quoted on
request. AN ADVERTISING INCH Is
measured 7 inch vertically on one
column, 3 columns—30 inches—to a page.
EQUIPMENT WANTED or FOR SALE
ADVERTISEMENTS acceptable only in
Displayed Style.

UNDISPLAYED RATE

$2.40 a line. minimum 3 lines. To fligure
advance payment count 5 average words
as a line.

PROPOSALS, $2.40 a line an insertion.
BOX NUMBERS count as one line addi-
tional in undispiayed ads.

DISCOUNT OF 109% If full payment is
made in advance for four consecutive in-
sertions of undisplayed ads (not including
proposals)s

vy

NN

TO WORK IN

Phone:
WAlker 5-6000

. . . . f SPECIALS IN
Immediate expansion of new and existing programs is cre- ¢ KLYSTRONS o

ating outstanding opportunities in R&D and PRODUCTION 2K25 . $13.50
on advanced programs such as : 2K26 33.50 L
2k28 * 27.00 TELSERSUP
¢ Shillelagh, surface-to- ¢ Anti-submarine Warfare %E%&q 134?'88
surface tactical missile o Air-to-surface §§ﬁ§ . 170.00
o A hi : . ; 144.00
Air Cushion Vehicles tactical weapons K44 9¥60 LIBERTY
Positions are at interim facilities in Santa Ana near Aero- e ol CLECTROMICS. INC.
‘o o - : .00
nutronic’s new $22 million Engineering and Research Center 2K56 . 50.00
now being completed at Newport Beach, Southern California — M2, . L 475.00

Many other types
See pages 622, 23 & 24 of

the 1959 Electronics Buy-
ers’ Guide for a more

the West’s most ideal location for living, working and year
’round recreation.

Experienced engineers with demonstrated ability are invited
to share in research and development work — work that is chal-
lenging and stimulating as well as exceptionally rewarding.

Send inquiries and resumes to Mr. John Starbuck, Dept. 5

TACTICAL WEAPON AERONUTRONIC

SYSTEMS OPERATIONS a Division of FORD MOTOR COMPANY
FORD ROAD, NEWPORT BEACH, CALIFORNIA

A/ATTTITINNNNNNNNN
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LOOKING FOR

USED/SURPLUS ELECTRONIC

complete listing.

AT

s

EQUIPMENT/COMPONENTS?

For an up-to-date listing of such equipment
see Searchlight Section of May 13th.
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By
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* AMP Incorporated .............. 72
* Acme Wire Co., The. ...... ool e . 132
Aeronautical Communications
Equipment, Inec. . ............. 57
Aerovox Corp. .........c00i0nn 105
Air Express . ..........0000000. 38
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Allied Radio Corp. . ............. 120
* American Super-Temperature Wires,
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* Electronic Measurements Co., Inc... 120
Elgin National Watch Co.. ... ..... 126
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* General Electric Co.
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Heavy Military Electronics Dept. 0,
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General Products Corp.. ... ....... 111
Granger Associates ............. 2
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Hamilton Standard,
Div. of United Aircraft Corp...66, 67

* Handy & Harman. ... ... ......... 28
Heiland, Division of Minneapolis-
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* Helipot. Division of Beckman Instru-
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¢ Industrial Electronic Engineers, Ine.. 116
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* International Resistance Co....3rd Cover

Klein & Sons, Mathias. ... ........ 114
* Krohn-Hite Corp. ............ 98, 99
¢ Lambda Electronics Corp.......... 3
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Line Electric Co................. 118
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* See advertisement in the June, 1959 Mid-Month
ELECTRONICS BUYERS GUIDE for complete line

of products or services.
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POLYCON

tubular

capacitors
wltra-high precision
with a

NEW DEGREE

of
RELIABILITY

SOUTHERN ELECTRONICS CORP. has
long been a leader in the design and
manufacture of high-precision tubular
capacitors, and has pioneered in sup-
plying them for critical applications
in computers, missiles, communications
and other high-grade military and com-
mercial equipment. They are made to
the same standards as our high pre-
cision polystrene capacitors so widely
accepted for military applications.

SEC tubular capacitors are manufac-
tured under unusually critical quality
control standards, resulting in toler-
ances as low as 0.5% in most values,
and hermetic sealing guarantees accu-
racy over wide environmental changes.

SEC tubulars are available in a wide
range of tolerances to meet your needs,
from 100 mmfd. to any higher value, in
polystrene, mylar, metallized mylar, tef-
lon and dual-dielectrics.

All SEC tubular capacitors meet or
exceed the most rigid MIL-SPECS.

In addition, we manufacture a com-
plete line of tubular capacitors for
commercial applications. Let us know
your requirements.

Write today for detailed technical
data and general catalog.

¢ 1 "

POLYCON

Pioneers in custom precision
capacitor engineering

: SOUTHERN |
| ELECTRONICS!

I .

: crfroealion :
] 150 WEST CYPRESS AVENUE [ ]
i BURBANK, CALIFORNIA I

149



MacDonald Inc., Samual K.. .. ..... 148 United Aircraft Corp.
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ACF Electronics Div,,
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us your requirements or special problems. =i~ i M R o e S . -
See our ad in Chemical Engineering Catalog. vivania Electric Froducts, Inc. =,  Singer-Bridgeport, Div. of Singer Mfg. Co. 147

SPECTROSIL
FOR HYPER-PURITY IN
SEMI-CONDUCTOR WORK

* Taylor Fibre Co. .voveessesssase 12
PURITY — purest form of fused silica 2y ogibre) T

* See advertisement in the June, 1959 Mid-Month

K X . Tektronix, Inc. . ...cccvvveees.0o. B8 4
TRANSPARENCY — unique optical properties + Telechrome Mfg. Corp g3  ELECTRONICS BUYERS GUIDE for complete line
HOMOGENEITY — completely homogeneous T I, . P 48. 49 of products or services,

and free from granularity - |
AVAILABILITY — block material for lenses, e e 1k 1B
prisms, etc; rod, fiber, wool; hollow

ware as tubing, crucibles, and special Thermal American Fused Quartz Co.. 150
apparatus. Triplett Electrical Instrument Co. 22, 23

* Tung-Sol Electrie, Inc. ........52, B3
Write for complete, illustrated catalog.

This Index and our Reader Service Numbers are pub-
lished as a service. Every precaution is taken to make
them accurate, but ELECTRONICS assumes no re-
sponsibilities for errors or omissions.

THERMAL AMERICAN
FUSED QUARTZ CO., INC.

18-20 Salem St., Dover, N. J.

Ultek essessssecssscsssccscees 24
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if it's news, expect it first from IRC

uniform quantity in each strip and b;:i B

easy, foolproof release

IRC offers the advantages of Grip Strip
at no extra cost for packaging

Grip Strip—IRC’s exclusive automation concept in re-
sistor packaging, offers numerous efficiencies and savings
at no extra cost! Wax-free GBT Carbon Composition
resistors are accurately aligned and self-indexed for
automated handling. They cannot be accidentally dis-
lodged, even when strip is twisted or held upside down.
Yet, release is fast and foolproof for automatic insertion
equipment. Thereisnosticky tape tosnag production lines.

Each Grip Strip carries a uniform quantity of handsome
GBT Carbon Composition resistors—50 one-half watt or
40 one watt. This greatly simplifies your counting, han-
dling and stocking procedures. Both resistor leads can be

cut while resistors are in the strip. Leads do not bend
when strips are withdrawn from the box.

These and other Grip Strip features have proved so
valuable, other component manufacturers are now using
Grip Strip under IRC license.

Grip Strip packaging costs you nothing extra. Investigate
its advantages for your production line. IRC will work
with you or your equipment supplier in developing
Grip Strip equipment geared to your assembly methods.
Write for Bulletin B-12. International Resistance Co.,
Dept. 8374, 401 N. Broad St., Philadelphia 8, Pa.

Leading supplier to mansfaciurers of electronic equipment
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RCA

NEW RCA BISTABLE HIGH-SPEED SWITCHING
TRANSISTORS DESIGNED TO SIMPLIFY CIRCUITRY

RCA THYRISTORS, a line of special devices combining
the desirable features of Mesa transistors and
thyratrons, are bistable and perform like a switch
with a memory. Like thyratrons, these devices, once
triggered, remain “on” even though the base (trig-
gering) voltage is removed. Unlike thyratrons, these
units can be turned “off”” by applying a voltage of
reverse polarity to the control (base) electrode.

THYRISTORS can also be used in the same manner
as a p-n-p-n negative-resistance diode if no connec-
tion is made to the control (base) electrode.

e

Commercially available. ..

P

¥

2N1216

Closely approximating an “ideal electronic
switch”, these four new THYRISTORS are exception-
ally well-suited for high-speed switching applica-
tions requiring bistable devices. They are rugged,
dependable, and versatile and are available in a
range of collector operating currents up to 100 milli-
amperes.

Contact your nearest RCA Field Office for sales
information. For technical data on RCA THYRISTORS,
write RCA Semiconductor & Materials Division,
Commercial Eng., Sec. F-19-NN-1, Somerville, N. J.

RCA Semiconductor & Materlals Division Fleld Offices

EAST: 744 Brood Street, Nework 2, N. J., HUmboldt 5-3900 * NORTHEAST: 64 A" St., Needham Heights 94, Mass., Hlllcrest 4-7200 * EAST
CENTRAL: 714 New Center Bldg., Detroit 2, Mich., TRinity 5-5600 * CENTRAL: Svite 1154, Merchandise Mort Ploza, Chicogo 54, 1il., WHiteholl
4.2900 * WEST: 6355 E. Woshington Bivd., Los Angeles 22, Colif.,, RAymond 3-8361 * SOUTHWEST: 7905 Empire Freewoy, Dollos 7, Texos,
Fleetwood 7-8167 « GOV'T: 224 N. Wilkinson St., Doyton 2, Ohio, BAldwin 6-2366; 1725 K" St., N.W., Woshington 6, D.C., FEderol 7-8500

Available, too,
through your
RCA Distributor

The Most Trusted Name in Electronics
© RADIO CORPORATION OF AMERICA
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