























































































































































































































































































































































































































Switching in space

Switching Theory in Space Technology
Howard Aiken and

William F. Main, editors,

Stanford University Press,

Stanford, Calif.,

375 pp:; $11.50.

This book should really be entitled
“Proceedings of the Symposium on
the Application of Switching
Theory in Space Technology”:.
There appears to be something of a
vogue now to camouflage the publi-
cation of proceedings by not men-
tioning them in the title. This book
is simply the proceedings of the
symposium held at Sunnyvale,
Calif.

The symposium was rather long
on switching theory and reason-
ably short on space applications.
The first eleven papers are rough
mathematical papers on switching
theory by such experts as Polya
and Gato. All of these papers re-
quire the reader to have a firm
mathematical background; some
even require familiarity with a pre-
vious paper by the author. This
reviewer was unable to find any
specific space orientation in these
papers.

The twelfth paper breaks into the
open with a treatise on how ferrites
can be machined. This is followed
by eight papers of an engineering
type. New memory and switching
devices up to 1962 are nicely pre-
sented. Very little is said about
their application to space; in fact,
only two papers out of the twenty-
five have the word “space” in their
titles. One of these talks of the
probabilities of successful mis-
sions, and the other describes a
bandwidth-conserving  telemetry
svstem.

The book will serve as a good
reference volume for anyone deal-
ing  with information systems,
whether he is concerned with space
anplications or not. The reader
should, however, buy the book for
what it is and not for what he might
be led to believe it is from the title.

David H. Schaefer

National Aeronautics and
Space Administration
Goddard Space Flight Center
Greenbelt, Md.
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HAVE YOU CONSIDERED
USING PHOTOCELLS?
\GNERS

WE'VE JUST MADE IT
EASY FOR YOU . .-

New! — from Clairex — a selection of
photoconductive cells, varying in sensi-
tivity, spectral response, speed and size
to suit most applications, and including
;ref On ’R;q.uelsf - the CL505, CL603A, CL704L, CL707 and
sy iE it Intarmation CL902 — in convenient kit form com-

plus New 1964 Edition = g
Y6 Bags Beslaneis® Macual plete with technical data — only $10.00.

CLAIREX

“The LIGHT Touch in Automation and Control”

8 West 30 Street, New York, N. Y. 10001, 212 MU 4-0940

Circle 202 on reader service card

SERIES 12000

TWO

NEW

MAGNELINE®
INDICATORS
FROM PATWIN

Subminiature (732" character) Series
12000 and large (%s6" character) Series
16000 indicators now broaden both
ends of Patwin’s line. Both of the new
series feature the famous Magneline
principle for reliability and long life.
Like to know more?

SERIES 16000

Write, or phone 203-756-3636
for free literature

See us at WESCON—Booth 129

I\'§ ELECTRONICS

A DIVISION OF THE PATENT BUTTON COMPANY

WATERBURY, CONNECTICUT *- 06720

Circle 135 on reader service card 135
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Type BD Type BL Type BL T}pe BL gearmotors
governed

12" D.C. MOTOR FAMILY

Globe 1Y2” diameter Type BD and BL permanent magnet

motors meet almost any combination of requirements
you may have in the continuous duty range to 0.04 HP
at 10,000 rpm. For example, the motors alone have
42 different standard armature windings for voltages
up to 115 v.d.c. Integral speed governors can be
furnished to control speed within 3% in the 3,000 to
12,000 rpm range; for more accurate control an electronic
governor can be provided. Planetary gearboxes have
24 standard ratios, thus putting you in command of
enormous torques, such as 550 Ib. in. at 1.3 rpm. (1000 in.
Ib. intermittent). Integral radio noise
filters can be furnished. In short, Globe
can meet your need exactly from
virtually standard components. Request

Bulletin BDL —Globe Industries, Inc.,
1784 Stanley Avenue, Dayton 4, Ohio.

Circle 203 on reader service card

[W ./ Deluxe

1200°F
FLAMELESS

THE HECO/TORCH . . . fast, safe, concentrated heat for softening, forming,
molding, patching, drying, thawing, preheating, plastic welding, soldering,
vacuum degassing and bending - Exclusive switch control for infinite tem-
perature variation from ambient to 1200°F - Full 3000 FPM heat in an instant
. . . burnout-proof damper adjusts heat profile
« Heavy, no-tip base with lugs for permanent
mounting, removes for portable use . Adjusts
vertically over 180° arc - Precision-made with
brushless, maintenance-free, fan-cooled induc-
tion motor . . . long-life heaters . . . self-lubricat-
ing porous bronze bearing - Can also use as
cooling blower. Today's best value in heat guns
at only $59.95, 115 volt 60 cycle. 220 volt 60
cycle available at slight addl. cost. Complete with
cord, handle and stand. SEND FOR COMPLETE
DETAILS AND LOCAL SOURCE: Heinze Electric
Co., 685 Lawtence St., Lowell, Mass. 01853.
Telephone (617) 457-7556.

. HECO TORCH made by
I__E Heinze Electric Company

Heat Torches and Guns « Fans « Blowers

Circle 204 on reader service card

precise
control
a problem?

It won’t be if you use an Aeroflex “brushless”
DC torque motor. The only torquer designed for
limited angular excursion. Successfully used on:
* Mid-course motor for Mariner and Ranger

* Satellites

* Horizon sensors for Saturn V

e Throttle control for automated trains

* Aero-space stabilized platforms

¢ Antenna and tracking mount drives

For free specification charts on torquer
performance, write to Dept. RB-106.

AEROFLEX LABORATORIES

INCORPORATED

South Service Road, Plainview, L. I., New York
AEROFLEX (516) MYrtle 4-6700
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Circle 136 on reader service card

e PRODUCT
DEVELOPMENT
ENGINEER

Development work on analytical scientific
instruments including gas chromatographs,
scanning calorimeters and elemental analyzers
with major emphasis on data handling.

Education or experience in low-noise analog
data handling, digital circuitry and solid state
semiconductor circuitry is required. Requires
a BSEE with graduate work desirable plus 4 to
5 years applicable professional experience.

Send resume to Mr. Howard Moran,
Perkin-Elmer, Main Avenue Plant,
Norwalk, Connecticut. An equal
opportunity employer.

PERKIN-ELMER
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Technical Abstracts

Steerable ~**ays

On the application of electronically
steerable antenna arrays to space
telemetry systems. W.M. Mazer and
B. Kit, ITT Corp., Falls Church, Va.

Electronically steerable antenna ar-
rays can increase the performance
of spacecraft telemetry systems.
The results of studies of the proper-
ties of the phased array and recent
component developments now en-
able consideration of the steerable
array for telemetering systems and
communication satellite repeaters.

Present  spacecraft telemetry
transmission requires complex pre-
cision attitude control or mechani-
cal antenna pointing. Also, in
spacecraft where the telemetry
transmission permits operation of
only one antenna element at any
time, the failure of any component
can result in catastrophic degrada-
tion of performance—if any per-
form at all.

The electronically steerable array
will reduce or eliminate the need
for complex attitude controls or
pointing devices. The output pat-
tern of a steerable array is a super-
position of the outputs of many
antenna elements. This redundant
character of the antenna array and
its associated circuitry tends to in-
crease the system reliability. With
the steerable array it is possible to
obtain increased directivity, which,
for a fixed data transmission rate,
tends to reduce the power required
to drive a large number of antenna
elements.

The steerable array requires
some means of confining the direc-
tion of the beam transmitted from
the spacecraft to the receiving site.
At distances close to the earth, it is
possible for the array to steer itself
by infrared sensing. Discrimination
in spectrum and geometry among
the earth, the moon, and the sun
can be accomplished by relatively
straight-forward techniques.

At great distances, it is a complex
problem to distinguish the earth
from other celestial bodies by infra-
red sensing. In this case, it is neces-
sary and practical to steer the array
from a source external to the space-
craft. An unmodulated beacon is
transmitted from the receiving site
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to the spacecraft. In the spacecraft
the beacon is translated in fre-
quency. The data modulates the
translated frequency, and the mod-
ulated signal is then amplified and
transmitted back to the receiving
site. The configuration of the an-
tenna elements and the properties
of phased array permit the array to
be directed at the receiving site in-
dependent of the spacecraft atti-
tude or rotation.

The steerable array theory is
based upon the Van Atta array. Ad-
vantages and possible methods to
eliminate the disadvantages of the
Van Atta configuration are pre-
sented in this paper with suitable
block diagrams to complement the
discussions.

Presented at the National Telemetering
Conference, June 2-4, Los Angeles

Scr drives

Thyristor drives—a design

engineer's appraisal. D.V. Bennett,
System Control Division, Westinghouse
Electric Corp., Buffalo, N.Y.

Static silicon controlled rectifier
drives can and do outperform their
rotating counterparts. Thyristor, or
scr, drives range from fractional up
to 12,000 horsepower sizes. Little
power is needed to turn on the ser,
so large amounts of drive power
can be controlled by low-level sig-
nals. This allows drive systems to
be simplified, yet have the re-
sponse, stability and accuracies
needed in machine-tool applica-
tions.

The scr has a wide range of rat-
ings for use in drive system: a
size 3 cell rates at 16 amperes, a
size 9 at 250 amperes. Westing-
house uses two basic voltage
ratings: a 400-volt cell for drives
using up to 240 volt d-c¢ motors; an
800-volt cell for drives using 480
volt d-¢c motors. Because the scr
has a low forward voltage drop at
high junction temperatures, fairly
simple heat sinks can be used.

Up to and including 10-horse-
power d-¢ drives, convection-
cooled sinks are used; above 10 hp
forced cooling is used. Forced
cooling lets the designer use a
small heat sink, rated for 10 hp and

ing answers
problems . .

velopments.

Edited by
John M. Carroll
Managing
Editor
Electronics

3 vols. 932 pp.,
1735 illus. and

tables, $24.95—
payable $8.95 in
10 days, $8.00
monthly

Praise by
experts . . .

“. . .avaluable

reference to
the circuit de-
signer and en-
gineer.”
—HBlectronics

“, . . useful to
those who are
entering the
field of semi-
conductor cir-
cuit design.”
—Control

“. . .a conven-
ient and com-
prehensive
source of trans-
istor informa-
tion.”
—Radio-Elec-
tronics

Save $5.05.

Save time with these
tested transistor
design circuits

Here's a ready source of quick, time-sav-
your transistor circuit
. practical guidance on essen-
tial phases of today's semiconductor de-
Decause these three volumes
bring you the successful work of prae-
ticing engineers, every topic has perma-
nent reference value and contributes to
the Library’s usefulness in your work.

You’'ll have at
your fingertips
hundreds of
proved transis-
tor circuits —
with all the
necessary de-
sign informa-
tion and com-
ponent values
required to uti-
lize them in
your own de-
signs — and
save valuable
man-hours of
time and effort.

TRANSISTOR

CIRCUITS
LIBRARY

These three big manuals
supply hundreds and hun-
dreds of transistor eir-
cuits ready to be adapted
to your specific needs . ..
give valuable material on
transistor characteristies,
structures, and tech-
niques. Articles, photo-
graphs, design charts,
nomographs, and ready-
to-use circuits cover a
vast range of applications
... from simple one-trans-
istor “push-pull” ampli-
fiers . . . to complex com-
puter switching cireuits
with high-power transis-
tors. You get data and
circuits for home-enter-
tainment and broadecast
equipment . . . computer
and servomechanism eir-
cuits . . . missile, aireraft,
and satellite equipment
. and many more.

Library includes . . .
Transgistor Circuits and
Applications

Modern Transistor
Circuits

Design Manual for
Transistor Circuits

Bought separately, books would

cost $30.00. But under special Library offer,
they come to you at a $5.05 saving—and you
may pay in small, convenient installments.

SEE LIBRARY 10 DAYS FREE

Direct from Publisher
McGraw-Hill Book Co., Dept. L-824X
327 W. 41st St., N. Y. C. 10036

Send me the Transistor Circuit Library, In 10 days
I will (check one) [ remit full price of $24.95; or
[ only $8.95 in 10 days and $8.00 monthly, Other-
wise I will return books postpaid. (If you remit
in full with coupon, plus local tax, refund and
return privileges still apply.)

\ Z
BT sonai ssavavassdons is State ....:. Code......
COMPBNY oo «anis0bionnissonsadaie saeosassns s

POHIEION: & .o uivee sviaiamine soinanis smipnlensssviss s

For price and terms outside U. S.
write McGraw-Hill Int'l., N.Y. C. 10036 L-824X
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Reprint order form

Send me

per set.

SPECIAL OFFER

Reprints of Special
Reports from Electronics

Now, for your reference file a
complete set of special reports
reprinted from the pages of Elec-
tronics in the past year. 155
pages of valuable and informa-
tive articles. Each report surveys
the field it covers, reporting and
discussing, the latest techniques
and developments. Each report
is individually bound and they
will be sent to you together in an
attractive folder. The discount
price for the complete set, which
includes both handling and ship-
ping cost is $2.50. The following
reports are included in this spe-
cial offer:

Oceanography, 15 pages.
Magnetics, 24 pages.
Digital Instrumentation, 16 pages.

Modern Electronic Packaging,
16 pages.

Electronic Markets New Directions,
1963-64-67, 24 pages.

Today’s Semiconductors, 24 pages.

Materials for Space Age Electronics,
16 pages.

Radio Frequency Interference,
24 pages.

Remember when you order
refer to this special offer or
[Use coupon at top of this page]

Send your order to:
Electronics Reprint Dept.
McGraw-Hill Inc.

330 W. 42nd Street

New York, N. Y. 10036

complete set(s) of :
special reports listed below at $2.50
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below, in circuits designed for up
to 60 hp.

The inability of the simple scr
bridge-type drive to regenerate
limits performance only when the
armature current approaches zero.
Thyristor drives, capable of regen-
eration by using dual converters
can be built. But, this requires
multiple scr power supplies that
allow power to flow to the motor
in both directions. This design is
only economical on larger hp
drives, above 1000 kilowatts.

For most drives Westinghouse
uses magnetic amplifiers, the flux
reset method, to control the scr.
The advantages are a static design
needing no maintenance, giving in-
herent output balance with no bias
adjustments, less time delay than
with ordinary magnetic amplifiers,
and isolation.

Most static d-c drives are regu-
lated through motor voltage feed-
back and resistance-drop compen-
sation. Normal speed range is 8 to
1 with = 5% regulation. Adding a
high-gain preamplifier, speed range
can be extended to 100 to 1 with
an accuracy of = 2% regulation.
Replacing voltage feedback and
resistance-drop compensation with
tachometer feedback, gives =
0.5% regulation. Finally, using a
current feedback loop inside the
speed feedback loop gives accura-
cies of = 0.1%.

Besides an over-all efficiency at
full load and top speed of about
94% and a power factor at top
speed of about 85%, an scr drive
has many installation advantages.
One is that main a-c leads can be
brought directly into the power
unit’s circuit breaker. This results
in short d-c lines going to the main
drive units with a minimum of ex-
ternal wiring.

Presented at the 28th Annual
Machine Tool Electrification Forum,
May 26 and 27, Buffalo, N.Y.

Sponsored by
the Westinghouse Electric Corp.

Biomedical microelectronics

Micro-miniature high-impedance

f-m telemetering transmitter

for bio-medical research.

W. Ko and E. Yon

Engineering Design Center

Case Institute of Technology, Cleveland

A modified tunnel-diode f-m trans-
mitter, about the size of an aspirin,
was implanted in rabbits and rats
to collect data on heart and muscle

responses without the use of wire
transmission.

In the basic tunnel-diode-oscilla-
tor circuit, a backward diode was
used to bias the oscillator so that
the frequency would not be sensi-
tive to d-c bias. The capacitance
of a varactor was controlled by the
input signal voltage, which modu-
lates the oscillator frequency.

The transmitter developed for
this study had low power drainage
(1.2 milliamperes at 0.2 volts), good
input sensitivity, frequency re-
sponse and temperature stability,
and high input impedance.

Implant tests were made on
rats to transmit electrocardiograph
data, and in the rear leg muscle of
a rabbit to transmit electromyo-
graph data. Twelve implants were
made. The difficulties encountered
were: low temperature sterilization,
migration of implanted units,
mechanical damage to the units,
leakage of body fluid into the trans-
mitters, malfunction of magnetic
switches, and failure of the elec-
trodes to pick up expected ampli-
tude of signals. The first four prob-
lems were solved satisfactorily. The
two involving switches and elec-
trodes are still being studied.

At present, the longest continu-
ous data on the electromyograph is
five days. However, transmitters
that were implanted for two to five
months were found on recovery to
be in good working condition.

Since the test time with im-
planted units is limited by the use-
ful life of the battery, it is neces-
sary to power the transmitter by
some external source.

A study is being made on provid-
ing power to the transmitter by
radio induction at one megacycle
per second. Magnetic energy from
an external source is coupled into a
detector unit with three mutually
perpendicular coils, each with rec-
tifiers. Because of the small amount
of power required, the transmitter
may also be powered by several
other techniques: by a silicon solar
cell of one square centimeter, three
feet from a 60-watt lamp; by a
single thermoelectric generator op-
erating at several hundred degrees
temperature difference; or by many
series thermocouples operating at
10° C temperature difference; and
by many of the body potentials.

Presented at the National Telemetering
Conference, Los Angeles, June 2-4,
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Electronics Opportunities

QUALIFICATION FORM
FOR POSITIONS AVAILABLE

ATTENTION: Engineers, Scientists, Physicists

This Qualification Form is designed to help you advance in the electronics industry. It is
unique and compact. Designed with the assistance of professional personnel manage-
ment, it isolates specific experience in electronics and deals only in essential background
information.
The advertisers listed here are seeking professional experience. Fill in the Qualification
Form below.

Employment

Strictly Confidential
Your Qualification Form will be handled as “Strictly Confidential’” by Electronics. Our
processing system is such that your form will be forwarded within 24 hours to the proper
executives in the companies you select. You will be contacted at your home by the
interested companies.

What To Do

1. Review the positions in the advertisements.

2. Select those for which you qualify.

3. Notice the key numbers.

4. Circle the corresponding key number below the Qualification Form.

5. Fill out the form completely. Please print clearly.

6. Mail to: Classified Advertising Div., Electronics, Box 12, New York, N. Y. 10036.

COMPANY SEE PAGE KEY#

JET PROPULSION LABORATORY 139 1
Pasadena, California

MOTOROLA INC. 140 2
Military Electronics Div.
Scottsdale, Arizona

THE NATIONAL CASH REGISTER CO. 120-121 3
Electronics Div.
Hawthorne, California

PERKIN-ELMER 136 4

Norwalk, Conn.

N NN NN NN NN NN NN NN NN N NN NN NN NN SN NN NN NN NN N N N N N NN N NN N B NN N N NN RN N N BN N NN NN N BN BN N NN AN
(cut here) (cut here)

Electronics Weekly Qualification Form For Positions Available
(Please type or print clearly. Necessary for reproduction.)
Personal Background

Name enaa BRI S TR, 'n by WO e SRy Tl E s am i, e et A
HGME AAAEESE o n 1l e doneabin s oL R e B e N
(0127 OIS oo x gy SR L o I WO o1 (- EPEPC T SO State...oqoc o mans
Home: TelePHORME : iraucs s 55 hsraiaisi o s b ms. s 55 6 5 8 Sansyds e i § 5 BRI E 5%s 5 5
Education

ProtesSional DegraelaYl s « o iy s it d s rd o o a5 sttty o 5 (ot domet g 09 B A A
Major(s) Crdodd o BN e D i b B I o o e B (. o Vi RN o Mol A8
University e e s St st s W s 4 6 % B G
Date(s)

Fields of Experience (Please Check) 82464
[ Aerospace ] Fire Control [ Radar
[ Antennas [J Human Factors 1 Radio—TV
] ASW ] Infrared [ Simulators
[ Circuits ] Instrumentation [] Solid State
] Communications [] Medicine ] Telemetry
[ Components [ Microwave [] Transformers
[1 Computers 1 Navigation ] Other . . .. .....
0 ECM [] Operations Research [] == .. . .. ... ....
[] Electron Tubes [ Optics O
[ Engineering Writing [] Packaging O

Category of Specialization

Please indicate number of months experience on proper lines.

Technical Experience Supervisory Experience
(Months) (Months)
Research (pure, fundamental, basic) @ cescssicesssiss essssvsseisodss
Research (Applied) @ ===0000  seesessssscesns ssessemeesensnn
Systems (New ConceplS) = cewenssssssssss  syvescmaesms s
Bevelgpment (Model) @ ===0 W Gceewssssvessess 000 seisiasmmennesy
Besign (Product) = == saeewesssesisad 0 seisasuEsmwaiis

Manufacturing (Product)
Field (Service)
Sales (Proposals & Products)

Circle Key Numbers of Above Companies’ Positions That Interest You
2" «~3: -4 .5 6 7.8 9 {d0 11 A2 13 14y 15

Electronics | August 24, 1964

CHECK THE
FOLLOWING LIST

FOR JPL NEEDS

\/ TELECOMMUNICATIONS ENGINEERS

e SR. RESEARCH ENGINEERS

MS plus 5 years experience in RF systems
and/or circuitry. Development work in RF
sub-system. Work concerned with wide-
band RF frequency multipliers & with fre-
quency synthesizers characterized by low
phase jitter & high spectral purity. BS with
MS desirable. Two to 4 years experience
in design and analysis of microwave an-
tennas & microwave components desir-
able. General familiarity with antenna
measurement techniques. Design and
analysis of feed systems & wave guide
components for large ground antennas,

v/ DATA SYSTEMS & APPLICATIONS
PROGRAMMERS

For planning & application of real time
computer data systems for specific flight
projects.

e APPLICATIONS PROGRAMMERS

Responsible for the development of ana-
lysis programs for orbitdetermination, mid-
course guidance & spacecraft telemetry
data. These programs will be integrated
into a real time multi-computer system.

e SYSTEMS PROGRAMMERS

Responsible for the planning of a real time
multi-computer programming system and
the incorporation of the real time system
with the IBSYS job shop system. Experi-
ence in programming systems for space-
craft & wind tunnel data acquisition &
display also desired. BS or MS with 3 to 5
years programming experienced required.

Send complete resume to:
Personnel Dept. 8

or visit

JET PROPULSION LABORATORY

4814 Oak Grove Drive
Pasadena, California

“‘An equal opportunity employer." Jet Propulsion Labore

atory is operated by the California Institute of Technology
for the National Aeronautics and Space Administration.
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The uture Is HEN}

As the Western Center of Motorolas
Mlhtarv Electromcs Division ad\&ances
into the further miniaturization of elec-
tronic components and systems, excit-
ing and rewarding career opportunities
are created — in inverse ratio to the
diminishing size of operational sub-
assemblies for military eqmpments and
aerospace haldware

To engin.eefrs and scientists of demon-
strated capability Motorola currently
offers these specific opportunities.

Antennas & Propagation Integrated Circuitry
Solid State R.F. | Reliability Analysis
. Microwave Technigues Parts Reliability

- Missile & Space | Reliability Program

Instrumentation Coordination

~Operationat Suppart Equipment— CW Transponders S
Radar & Radar Transponders
Guidance & Navigation
Command & Control
Space Communications
Signal Processing

ECM, CCM & Surveitlance
_ Tracking & Telemetry

o
&

SIZE-WEIGHT

1956 260 1764
TIWE -YEARS

Contact Phil Nienstedt, Manager of Recruitment, Department 658

MOTOROLA in PHOENIX

Military Electronics Division e Western Center » P,O, Box 1417, Scottsdale, Arizona
MOTOROLA ALSO OFFERS OPPORTUNITIES AT CHICAGO, ILLINOIS — AN EQUAL OPPORTUNITY EMPLOYER

140

{\DDRESS BOX NO. REPLIES TO: Box No.
Clussified Adv. Div. of this publication
Send to office nearest you.
NEW YORK 100:6: P, O, Bor 12
CHICAGO 6Go611: 645 N Michigan Ave
SAN FRANCISCO 94111 255 California St.

POSITION VACANT

Chief Engineer—Broadcast and CCTV. Truly
1 one-time opportunity for the managing de-
on engineer to take over the Engineering
Division of an already successful corpora-
tion still ‘]H\\H)‘ by leaps. he man that
will dare le in thoroughness

will find his life’ rar waiting for him.
Must have video g experience with
cameras and associated equipment. Mid-At-
lantic coast loe nmn B.S.E l-, required plus

management training Ag 35-45. Send
resume and photo to l'» l‘n(,\ Electronics.

SEARCHLIGHT
SECTION

(Classified Advertising)

BUSINESS OPPORTUNITIES

EQUIPMENT - USED or RESALE

SIGNAL GENERATORS

HEWLETT-PACKARD, 616 A 220 (mmin. e 750.00
1800 MC to 4000 MC

TRANSITRON, SG-153

(Same as HP 616 B) AP R 700.00
COLE INSTRUMENTS

TS 413 B/U 75 KC to 40 MC.......... ..175.00
POLARAD

GB-2 with G48 Plug-in

4450 ME 10" 8000 MC..... covissuiavienia 650.00
POLARAD

GB-2 with G-711 Plug-in

6950 MC 1o 11000 MC.....covocovocses .650.00
POLARAD

MSG-1, 950 MC to 2400 MC............. 600.00
POLARAD

MSG-2A, 2000 to 4600 MC............... 600.00
FEDERAL RAD

Model LX-1I, 8 MC to 330 MC...........150.00
GENERAL RADIO

605 B, 9.5 KG 10 50 'MC-.« ..ocuiii srvwenay 175.00

GENERAL RADIO
1330 A Bridge Oscillator

5 KC to 50 MC sievsnens 27900
SPERRY MICROLINE
Frequency Meter, 600 to 3500 MC... 75.00

SWEEP GENERATORS

KAY ELECTRIC

Model 1.K. Vari-sweep ) .......250.00
KAY ELECTRIC

Model 110 A Mega-sweep 8 cisieess . 200.00
KAY ELECTRIC

Model SKV Ligna-sweep : 450.00
JERROLD ELECTRONICS

Model 900 450.00

NEW LONDON INSTRUMENT CO
Model 901 H,

Transconductance Analyzer 395.00
Sec previous issues for more equipment. Send for
Flyers

All material in excellent condiiion All prices
F.0 San Francisco, Cal., subject to prior sale

Send for Listing and Flyers.

Marty s Mart

1236 Market St., San Francisco 3, California
Phone: UNderhill 3-1215

CIRCLE 950 ON READER SERVICE CARD
OVER 2,000,000

RELAYS

IN STOCK!
Send for Catalog §S

niversal reLay core.

A2 WHITE ST, N Y.13,N.Y. » WAlker 5-6900
CIRCLE 951 ON READER SERVICE CARD

U.S. ARMY EE-8

Telephone fully reconditioned at
2 for $35.00. Any number can
be used on same line. Wire 2¢
per ft. or $65.00 per mile. Write
for complete telephone list

TELEPHONE ENGINEERING CO.
Dept. E-8244
Simpson, Pa

CIRCLE 952 ON READER SERVICE CARD
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SEARCHLIGHT SECTION

degree azimuth, 210
e elevation sweep
vith |lv‘Hn")‘ than 1 mil
accuracy. Missile velocity = #
acoeleration. and. slewing “ 0A2.. 4CX300A 35.00 | 12AU7WA.. .. 1.35 | 807 : 1.85 | 5777. .. . 100.00
L OAIWA | 150 aDm. 12.50 | 12AX7W. 115 807W........ 3.00 | 5778........100.00
up to 20 ft. dish. Sup- 0A3 - 85 | 4E27 10.00 | 12AY7. 1.10 809 . 5.00 | 5787 . .. 1.25
plied compléete with con- 0B2 .65 | 4J50 80.00 | 12SA7GTY 1.00 810. ... 18.85 | 5800 6.00
trol chassis. In stock— OB2WA..... 125 4J52 50.00 | 12SK7Y. 1.00 | 811..... 2.50 | 5803 . 4.00
imeniate Oelivery {“" 0B3 e .90 | 4163 100.00 | 125Y7 1.00 | 811A... .. ... 4.50  5814WA B 11
orld  over
4235 Lol o8 NASA 0C3. ... .60 | 4PRGOA. 50.00 | X-13 175.00 | 812A 4.50 | 5825 12.50
L?,:\'-,'q,”” RUIR oD3 . 150 | 4X150A. 11.75 | C16 30.00 813 14.75 | 5829WA 1.35
ClA. 10.00 | 4X250B. .. 22.50 | HK-24. 4.00 814 4.00 | 5836 35.00
1ADA. 2.00  5ABPI. 20.00 25T 8.50 815 4.00 | 5837 . 35.00
1AE4. . .. 125 S5BPIA, 15.00 | 26A7GT. 3.00 816. .. 2.50 | 5840 1.50
SCR 584 RADARS 1B24A. .. 19.00 5C22. 17.50 | 26Z5W 1.25 | 826..... 12.50 | 5841 .. 250
AUT_OMATIC TRACKING 3 CM & 10 CM 1B35A 2.50 | 5CP1.. 5.00  28D7W 3,50 | 828......... 17.50 | 5845 ... 4.00
Our 584s in like new condition, ready to go, and in 1B63A 10.00 5CP1A. 10.00 | 35T 10.00 829B 10.00 5854 s o .50
S oo dmmediate delivery. Idesl for telemetry | pa)jSNA. 6.00 5J26 50.00 | 83 1.25 832A.. 7.50 | 5876A. . 13.00
7, Talloon tracking, weather forecanting. antl | C1K 5.50  5LP1 1250 | KU-99. 16,50 833A.. 38.75 5879 1.25
Sirerhts defenas -t B SiDDort on ke || aP2Y 30.00 5R4GY 1.35 101D.. 1.00 838 5.00 | 5886 . 4.00
Salices Ditnd. LB A e s ARL | 1 '330 | SRAWGY 250 01 723 845 1500 3899 ... ‘150
allops  TIslanc LA, Write us. Des 122 3.50 5R4W! 3 . b el &
DigioiaR, Sab. “Betfot SVl 1, D 10, 228, | 2.01C. 12.50 5RP1A. 30.00 FG-‘I:OS. 35.03 :43 sg.gg | 5906 { 3.32
e Ll 2AP1A 8.50 5Y3WGT. 1.35 | 242C. 5.0 5 75. 5915 ) ;
2AS15A. 6.00 6ACTW. .85 | 2498 .. 10.00 B866A.. 2.00 | 5927 . 15.00
NIKE “AJAX" MOUNTS_ _ Complete antenna | 2BP) 10.00 6AG7Y 1.25  249C. 8.85 872A 5.00 | 5931 2.50
Inse: e tow., 1y JAtocic fot Ammedinto dlivery 2C39A.. 10.00 6AH6WA. 3.00  250R. 15.00 884 1.35  5948/1754 50.00
g sairhoine ntlestieguidance, bl 2€40. . ...... 10.00 6AJs 1.00  250TH.. 28.50 902A........ 5.00 5949/1907... 75.00
2€43......: 10.00 6AKSW 1.00 | 251A. .. 50.00  913. ... . 15.00 | 5963........ .90
PULSE MODULATORS
2C51.. ... 1.00 6AKSWB. .. 2.50 | 259A.. 2.50 920 ... 2.00  5964. . o ez
2C53 7.50 6ALSW .60 | V-262 150.00  923. 1.75 | 5965 ! .60
MIT MODEL 9 PULSER 2D21 75 6AM6 1.55  262B 3.50 927 2.00 5993 .. 4.00
1 MEGAWATT—HARD TUBE 2D21W 1.00 6ANS. 1.50 | FP-265 15.00 | 931A.. 5.00 | 6012 v 400
Output 25 kv 40 amp. Duty ey .002. Pulse lengths 2E24 3.50 6AQ5W. 1.00  271A.. 12.50 | 959 ; 1.00 6080 . 283
25 to 2 microsec. Also .5 to 5 microsee, and .1 to 5 | 2E26 3.00 6AR6. 75 | 274A.. 2.50  R-1130B. ... 12.00 | 6080WA... .. 4.00
nicrosee. Uses 6C21. Input 115v 60 cycle AC. Mfr. 2442 60.00 | 6AS6W . 1.25|275A.. 5.00 | 1603 ... 375 6080WB..... 10.00
Complete with driver and high m]'::m pm\u \llhll|\ 2151 50.00 6AS7G. 2.25 | 276A. . 7.50 | 1613/6F6. . . 1.25 | 6082 j 3.35
Ref: MIT Rad. Lab. Series, Vol. 3, pps. 152-160. 2J55 70.00  6AUGWA. 1.00 | 279A........150.00 | 1614/6L6. ... 2.00 | 6115A.. . 50.00
500KW THYRATRON PULSER 2K22. .. 25.00 6AUGWB. .. 1.25 | 287A.. 2.50 | 1619 ... .50  6130/3C45... 6.50
Output 22kv_at 28 amp. Rep. rates: 2.25 microsec 2K25. . 12.50 6B4G 4.50 1 3008 4.50 | 1620/6J7 3.50 | 6146. .. . 3.00
300 pps, 1.75 msec 550 pps. .4 mse ) pps. Uses | 2K26.. 25.00 | 6BA6W .85 | 304TH. 35.00 | 1624 . 1.00 | 6146A. . R78
22 hydrogen thyratron. Complete with driver and | 2K28., 20.00 | 6BE6W 1.25 | 304TL 35.00 | 1625 ... .75 6146B/8298A. 4.25
high voltage power supply. Input 115v 60 cy AC. 2629 .. 25.00  6BF7W 1.75 | 3108 5.00 | 1655/65C7. .85 6146W/7212.. 4.75
2 MEGAWATT PULSER 2K 33A. 200.00 6BH6W 2.75 | 3NA.. 5.00 | 2050 1.35 | 6159 . A7s
Output 30 kv at 70 amp. Duty cyele .001. Rep rates: | 2K41.. 20.00 = 6BL6 20.00 | 328A.. 4.50 | ZB-3200. 200.00 6161 . 50.00
| microsec 600 pps, 1 or 2 msec 300 pps. Uses 5948 | 2K44 125.00 6BM6A 25.00 | 348A. 3.50 | 5545 20.00 6197/6CL6... 1.25
hydrogen thyratron. Input 120/208 VAC 60 cyele. | 2p2) 25.00 6CAWA. .85 | 349A. 3.50 | 5550/415 35.00 6216 ; 2.25
ST IGR Comiplete with high. vollage powet " sipolyy | axon, 1.35 6C21 35.00 | 350B 3.50 | 5557 /FG-17.. 4.50 | 6236 ... 95.00
15KW PULSER—DRIVER 3B4 1.50 6D4 1.00 | 352A 10.00 | 5559 /FG-57 7.50 6252, . 16.50
Atased multivibrator type pulse generator using 3X9¢ 3B24 (WE) 1.00 6DJ8 1.85 | 355A . 7.50 | 5560/FG-95. 16.50 | 6293. . 4.50
Output 3kv at 5 amp. Pulse lgths .5 to 5 microsec, 3B24W 3.50 6F4 3.50  371B 2.50 5586 150.00 @ 6299 .o XS0
easily adi. to .1 to .5 msec. Input 115v 60 cy AC 3B25 3.00 Cé6J 7.50 403B 3.00 | 5639A. . 2.50 | 6316. .. 50.00
Tn"!‘v» Ref: MIT Rad. Lab. Series, Vol. 5, pps. 157 3828 3.00 6J4 2.00 404A 5.00 5642 . 2.00 | 6336. ! 6.50
ok 3C22 30.00 6JAWA 2.50 | 407A 3.25 5647 3.00 6336A.. . 975
MIT MODEL 3 PULSER 3C23 4.00 6J6W .85 | 408A. . 2.25 5651 .85 6360 s g
Output: 144 kw (12 kv at 12 amp.) Duty ratio: .001 3C24 4.00 Cé6L 7.50 | 416B 17.50 5654 /6AK5W/ 6386 PR )
max. Pulse duration: .5, 1 and 2 microsec. Input: 3C45 6.00 6L4 2.50 417A.. 6.00 6096 1.50  6390. 80.00
L3 3200, to, 2000/ ope: ahd. 34 vdo. 32> es. Full | 3CXY00AS 12.50 6L6GAY 1.25 | 420A. 3.00 | 5667 /889RA.. 150.00 | 6442 17.50
deed, Vol 5, MIT ‘Rad. Lal. serlos;, bg. 140, 3D21WA 10.00 6L6WGE 2.00 GL-434A... . 25.00 | 5670 1.00 | 6528. . 9.00
3D22 7.50 6L6Y 1.75  450TH.. 47.50 | 5672 . 1.10 6550 3.50
MICROWAVE SYSTEMS 3DP1A 5.00 6Q5G 3.50 | 450TL 50.00 | 5675. .. 4.50 6676/6CB6A.. 1.00
3E29 10.00  6SA7WGT 2.00 | VA-508. 350.00 5678 1.50 6678 /6UBA... 1.35
C-BAND RADAR . 3GP1. .. 3.50 6SA7Y. 1.50 | QK-531 45.00 | 5686.. .. . 175 | 6700 . 30.00
250 KW output, C-band, PPT indicator, 5C22 thyra- | C3J/A... 10,00 6SJ7WGT 1.35 | QK-532 45.00 5687 1.15 6807, . 20.00
tron modulator. Antenna hi gain parabolic section 3421 125.00 | 6SJ7Y .85 | QK-549 45.00  5687WA . .. 3.00 | 6829 oo S
prutenip valpnb fley e pat. ftontpl Gran <ee il 3KP1 9.75  6SK7Y 85 | 575A 17.50 | 5691 . a.50 | 6879 8.35
300 TO 2400MC RF PKG. 3RPY. .. 8.50 | 6SL7WGT 125 673 15.00 5692 ... 3.00 | 6883 . 3.00
300 to 2400 MC CW. Tuneable. Transmitter 10 to 30 3WP1 15.00 6SN7W. J5 | 677 45.00 5693 1 3.00 | 6893 . 3.25
Watts. Output. As new $475 4-65A. 10.00 | 6SN7WGT.. 1.15 | BL-696 30.00 | 5696 1.00 | 6939 . 2550
X BAND DopplER SYSTEM 4-125A. 25.00 | 6SU7GTY 1.00 | 7158 4.00 | 5702WA..... 2.50 7077 ... 18.85
AN/APN-102 G.P.L. ANT/RCVR/XMTR PKG. 4 | 4-250A. 27.50 | 6V6GTY 1.00 | 715C 25.00  5703WA 2.50 7167 o
Beam TPulsed lmlh Planar Array—New $1,600 ea 4-400A. . . . 38.00 gX‘lWG ;g ;;9: lzgg g;(l):A A 1;(5) ;ggg ;gg
4-1000A. 75.00 | 6X5WGT.. g 1 : o x| e
AN/TPS-ID RADAR ) y 4B31 15.00 | 6Y6. 75 | 725A.. 25.00 5719 . .65  BOO2R. . 25.00
809 Jov 1320-15a0 mes. 160 nautlcal mile geaich range | 435 17.50 | 7C24. 150.00 | BL-800 25.00 | 5721 ... 70.00 B8008. ...... 6.00
lion, Conipios mstom,” | oon Ul BI8 | se38N, 22,50 | 7MP7 25.00 | 803 6.50 5751 . "1.8 | soran. i i1l sig0
it 4CX250B.. ... 25.00 | 10KP7.. 25.00 | 804 10.00 | 5762/7C24. . 150.00 | 8121........ 17.50
AN/APS-15B 3 CM RADAR 4CX250K. ... 50.00 | 12AT7WA. . 1.15 | 805 10.00 | 5763 1.50 | 9005........ 3.50
Airhorne radar k sing 725 netro
PR e R s L s i ALL TUBES ARE NEW, INDIVIDUALLY CARTONED FULLY GUARANTEED
PPl scope. Complete system. $£1200 each. New
e western engineers
Complete RF head including transmitter yn'm-xlw). TELEX or TWX:
I ator D agnetr( o y S %
L s 22 masneiron, Bl i i8] g.aa1-a0n Prices FOB
11, pps. 171-185. $375. Complete System T""i"’_‘““_‘" ELK GROVE, CAL'FORNIA Min order $10
AN/APS-27 X BAND RADAR 316:665-9582 SUPPLIERS OF ELECTRON TUBES SINCE 1932
Complete 100 kw output airborne system with AMTI,
2('22 thy mod, 4J52 r tron, PPI, 360 deg az
sWeeD, 00 deg. elev. &weep, svro stabiiizer, N gain CIRCLE 953 ON READER SERVICE CARD
revr. Complete with all plugs and cables <‘anr
M-33 AUTO-TRACK RADAR SYSTEM
X band with plotting board, automatic range track ———— e
ing, ete l'“mph‘h'h\\ﬂh 1 megawatt :x:mwmwn M l N l A T U R l Z A T I o N
radar
L BAND RF PKG. ! ! PROFESSIONAL
20 KW peak 900 to 1040 MC. Pulse width .7 to 1.2 S O U R B U S I N E S s g
microsee.  Rep rate 180 to 420 pps. Input 115 vac * TRANS'STORS * TRANSFORMERS
Incl._Receiver $1200 % DIODES * ELECTROLYTICS ERVICES
3KW RCA PHONE & TELEG XMTRS % TANTALYTICS
2--30 MC. 10 Autotone channels plus MO. Input 220 VOLUME CONTROLS AND SWITCHES
vae. 50/60 eyeles, N | | L I &
ew surplus only. Large or small quanti-
ties available. GIBBS & HILL, Inc
’ A
R Radio-Research We also buy new surplus stock. Consulting Engineers
WRITE FOR LATEST FREE CATALOG Systems Engineering
-'—_'* Instrument Co. . A Operations Research ¢ Development
550 5th Ave. New York 36.N.Y. Transistors Unlimited Company Field Studies s Design » Procurement
Tel. JUdson 6-4691 Power ¢ Transportation « Communications
462 JERICHO TURNPIKE, MINEOLA, N. Y. Water Supply » Waste Treatment
516 Pl 7-7221 393 Seventh Avenue New York 1, N. Y.

CIRCLE 955 ON READER SERVICE CARD CIRCLE 954 ON READER SERVICE CARD
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