














































































































































































































































































PREVENTION IS A HYPERSENSOR 
HYPERSENSORS, "NANOSECOND FUSES," PREVENT COSTLY TRANSISTOR BURN-OUTS. 
Save a transistor; save a ci rcuit ; save a computer; save a mission. Solid 
state Hypersensors react in time to prevent transistor burnout . .. in nano· 
seconds ... and they can be reset over and over again with application of 
only 12 V. Standard units, T0-18 transistor size, rated 10 to % 
300 ma, available from stock. Subminiature, axial lead Hyper-
sensors made to order. For information, write or phone, 1100·1 
E. Ash Ave ., Fullerton, California, 92631. Phone : 871-1930 (714) n 
QUALTRONICS CORPORATION \_; 

Circle 205 on reader service card 

COMINCO clip and save 
HIGH PURITY METALS 

AVAILABLE FORMS 

Product ALUMINUM ANT IMON Y ARSFNIC BISMUTH CADMIUM GOLD INDIUM LEAD SILVER TIN ZINC 

BARS v v , 1 v v , ; \ / " / ,_I , 1 

SHEETS , 1 , 1 , 1 , / ' , 1 , 1 v i v 

WIRE v , 1 , ; v v , 1 

POWDER \ , 1 
" , 1 ' , 1 " / , 1 , 1 , 1 

SHOT , 1 , 1 , 1 \ , 1 \ ' 
,1 

' 
ROD , 1 , 1 v , 1 ,1 I , 1 , 1 \ 

RIBBO N , 1 
' 

PRE · , 1 , 1 , 1 FORM S \ \ \ ' \ 

SAL TS , 1 ,_1 

COMINCO PRODUCTS, INC. 
electronic materials division 

818 West Riverside Aven ue, Spokane, Washington 99201 
''°' Phone Area Code 509 RI 7-6111 • TWX 509 328-1464 

134 Circle 134 on reader service card 

New Books 

Tape recorders 

Magnetic Tape Recording 
H.G.M. Spratt 
D. Van Nostrand Co., Princeton, N.J. 
1964, 368 pp., $10.50 

Although the author does not tell 
us for whom his book is intended, 
the material will make it poss ible 
for th e technical or semitechnical 
worker in related fi elds to acquaint 
him self with the basics of magnetic 
recording. By use of the rather 
complete references in the book, 
the reader can delve deeper into 
th e theory. 

The twelve chapters cover mag­
netism, sound reproduction , prin­
ciples of magnetic recording, tape 
materials , manufacture and tes ting, 
special applications, trends and 
standards. 

As can b e seen from this li st, 
the approach is largely through 
sound recording; however, this 
second edition does have a number 
of modifications that explore the 
problems of pulse (data) and video 
recording. Nearly every chapter has 
additional material , well integrated 
with that from th e first edition , to 
cover these new fi elds. 

The tex t is well illustrated with 
line diagrams. A few photographs 
have b een used, mostly of British 
equipment. Some circuits are given, 
including both tubes and transis­
tors. Some passages cover mag­
netic recording on motion-picture 
film , disks . etc. , as well as on tape. 
While the book was written and 
printed in England, an American 
wi11 have little trouble with the 
language. A few word usages are 
different; Americans speak of the 
"skew" in h ead alignment, while 
the author uses "tilt", and "reels" 
b ecome "spools". 

T11e newcomer to the fi eld of 
magnetic recording will find this 
one of the most comprehensive 
texts now available. The worker 
alreadv deeply involved in this 
fi eld . however, is not likely to find 
th at it adds much depth to his 
knowledge. 

W. Earl Stewart. 
Vice President, 
Manufacturing Facilities 
Standard Register Co. 
Dayton, Oh io 
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Switching in space 

Switching Theory in Space Technology 
Howard Aiken and 
Will iam 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. 

Th e twelfth paper breaks into the 
open with a treatise on how ferrites 
can b e 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 th e word "space" in their 
titles. One of these talks of the 
probabilities of successful mis­
sions , and the other describes a 
hanclwidth-conserving telemetry 
svstem. 
. The hook will serve as a goocl 

reference volume for anyone deal­
ing with information systems . 
whether he is concerned with space 
annlications or not. The reader 
should. however, buy the book for 
what it is and not for what he might 
be led to b elieve it is from the titl e. 

David H. Schaefer 
National Aeron autics and 
Space Administration 
Goddard Space Flight Center 
Greenbelt, Md . 
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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 

TWO 

Nl~l\1 
MAGNELINE® 

INDICATORS 

FROM PATWIN 

Subminiature (%2" character) Series 
12000 and large (9/J.5" 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? 

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

See us at WESCON-Booth 129 

iij,HIW/J ELECTRONICS 
A DIVISION OF THE PATENT BUTTON COMPANY 

WATERBURY, CONNECTICUT• 06720 

SERIES 16000 

Circle 135 on reader service card 135 
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Type BO Type BL Type BL 
governed 

Type BL gearmotors 

lV2" D.C. MOTOR FAMILY 
Globe 1 Vz'' diameter Type BO 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 lb. in. at 1.3 rpm. (1000 in. 

lb. 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 Stan ley Avenue, Dayton 4, Ohio. 

Circle 203 on reader service card 

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 
•Throttle control for automated trains 
• Aero-space stabilized platforms 
• Antenna and tracking mount drives 

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

AEROFLEX LABORATORIES 
~ INC ORPORAT ED 

T South Service Road , Plainview, L. I., New York 
AeRoFLe>< (516) MYrtle 4·6700 

Circle 136 on reader service card 

/IOI I Deluxe 

1200°F 
FLAMELESS 

BLOW TORCH 
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 ad1usts 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, I 15 volt 60 cycle. 220 volt 60 
cycle available at slight add I. cost. Complete with 
cord , handle and stand. SEND FOR COMPLETE 
DETAILS AND LOCAL SOURCE : Heinze Electric 
Co .. 685 )..awr-ence SI., Lowell, Mass. 01853. 
Telephone (617) 457-7556. 

Circle 204 on reader service card 

• 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, digi tal 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 

SteerablP "'~~ays 

On the application of electronically 
steerable antenna arrays t o 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 sys tems. 
The results of studies of th e 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 
tran smission requires complex pre­
cision attitude control or mechani­
cal an tenna pointing. Also, in 
spacecraft wh ere 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 an tenna array and 
its associated circui try tends to in­
crease the sys tem reliability. ·with 
the steerable array it is possible to 
obtain increased directivity, which, 
for a fixed data transmission rate, 
tends to redu ce the power required 
to drive a large number of antenna 
elemen ts. 

The steerable array requires 
some means of confining the direc­
tion of the b eam 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. Di scrimin ation 
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 b eacon is 
transmitted from the receiving site 
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to the spacecraft. In the spacecraft 
the beacon is translated in fr e­
quency. The data modulates the 
tran slated frequency, and the mod­
ula ted signal is th en amplified and 
tran smitted back to the receiving 
site. The configuration of the an­
tenna elements and the properties 
of phased array permit the array to 
he directed at the receiving s ite 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 Te lemetering 
Conference, June 2-4, Los Angeles 

Ser drives 

Thyristor drives-a design 
engineer's appraisal. D.V. Bennett, 
System Control Division , Westinghouse 
Electri c 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 scr, 
so large amounts of drive power 
can be controlled by low-level sig­
nals . This allows drive systems to 
be simplified, yet h ave 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 a t 16 amperes, a 
size 9 at 250 amperes. W esting­
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 IO-horse­
power d-c drives, convection­
cooled sinks are used; above 10 hp 
forced cooling is u sed. Forced 
cooling lets the designer use a 
small heat sink, rated for 10 hp and 

Save time with these 
tested transistor 
design circuits 
fl cre·s a ready so urce of quick , tim e-sav­
in:.:- an t:l wer s to your tran sb.; tor circuit 
probkm s ... pract ica l g11 i<.1an ce o n esse n­
t i a l ph a!-iC'S of tod a y 's ::o;c m ico 11du cto r d e­
velo pnw 11ts. J:cca 11 sc t hPse th ree \ Olu mf' s 
bring yo u t he .· uccessful wo rk of p rac­
ti c ing e 11 g in ee rs , e,·cry to pic has perma ­
nen t refere nce vn lu e a nd contl'i hut PR to 
tbe L ibrary 's usef ulness in you r wo rk . 

You ' ll ha,·e at 
yo ur fi nge r ti ps 
hund re d s of 
prove<! t ran s is­
to r circ ui ts -
with a ll th e 
necessary de­
s! g n infornrn­
ti on a nd com­
ponent v alu es 
required t o u ti-
1 i z e th e m in 
your o wn de­
s ign s - a nd 
s av e va ln ahl r 
ma n-b o 11rR o f 
time and effort. 

TRANSISTOR 
Edited by 

J ohn ~L Ca rroll 
Managing 

Eclito r 
Electronics 

3 vols. 932 pp., 
1735 i llus . and 
tabl es, $24.95-
payab/e $8.95 in 
10 days, $8 .00 
monthly 

Pra ise by 
experts ... 

" . . . a vnlunble 
r e f e r e n ce to 
th e c irc uit d e­
s ign e r und e n­
gineer." 
- Electronics 

" ... u seful to 
those who nre 
entering the 
fl ehl of semi­
concluctor cir­
c ui t d e s ign." 
-Co n tro l 

" ... a co n ven­
ie nt and com­
p re h en s i v e 
source of trans­
istor info rma ­
ti o n." 
- Radio-Elec-

t ronics 

CIRCUITS 
LIBRARY 

Th ese three big manua ls 
supply hundreds and hun­
dreds of transi s tor ci r­
cuit s ready to be adapted 
t o y our specific n eed s . . . 
give va lua ble materia l on 
transis tor charac te ri s tics. 
st rue tu re s, and tech­
niques. Artic les. photo­
g ra phs, cl es i g a charts, 
nomograph s, and ready­
to-use c ircuits cover a 
,-a s t range of applicat ions 
. .. from simple on e-trans­
is tor '' 1H1sh-pull " ampli­
fi e rs . . . to complex com­
puter switching circuits 
with high -power t r ansis­
to rs. You ge t da ta an d 
c lrcnits for home-enter­
ta in men t and broadcas t 
equipment .. . compn ter 
a nd se r vomechani sm cir­
cuits . .. miss ile. aircraft, 
and satellite equipment 

. n nd ma ny mo re. 
Librar y includes ... 
Transistor Circuits and 
Am>li cal ions 
Jlfodern Transistor 
Ci.rcu i ts 
Design Manual for 
Tra nsi stor Circttits 

Sa re $5.0 5 . Bought S<'pnrate l)'. books would 
cost $:lo.oo. Bu t under s1wc in l Library offe r, 
th ey come to you at a $5 .0 5 sn v in~-ancl y ott 
ma y pay in. small , co n rcn icnt ins tallm cnt .'3 . 

-SEEuBR;:Rv-10-oAvsrn"EE- t 
Direct from Publisher a 

McGraw- Hill Book Co. , Dept. L-824X ~ 
327 W. 41st St., N. Y. C. 10036 
~end me the Tra nsistor Circuit J ~i brary. In 10 days 
I will Ccht>ck one) O remit full price of $24.95 : or 
0 only $8.95 in 10 da)·s and $8.00 monthly, Other­
wise I will return books Postpaid. ( If you r{>mit 
in fu 1J with C'oupon . plu'l local ta.x, refund and 
return privileges still apply. ) 

f\lame .... . . .. .. ... .. . .... . . ..... .............. . 

Address . .. . .. .... .. .. .... .. ... . ... ...... . .... . . 
Z ip 

City . . . . .. . . .. .. ... . . . . . State .. . ... Code ... . . . 

Company .... . .... . .. . . .... . ..... . ..... . ..... . . . 

Position .... , .. . . ... ......... . .. .. . . . .. ....... . . 
For price and terms outside U. S. 
write McGraw-Hill ln t' I. , N.Y. C. 10036 L-824 X 
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Reprint order form 

Send me complete set(s) of 

special reports listed below at $2.50 

per set. 

Name 

Number of street .. ... .. .. . . 

City, State, Zip code .. . .... . 

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 development s. Each report 
is individually bound and they 
will be sent to you together in an 
attractive folder. The discount 
price for the complet e 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 Packag ing, 
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 : 
Elect ronics Reprint Dept. 
McGraw-Hill Inc. 
330 W. 42nd Street 
New York , N. Y. 10036 
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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 \Vestinghouse 
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 ex tended to 100 to 1 with 
an accuracy of ± 2% regulation. 
Replacing voltage feedback and 
res istance-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 b e 
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 transm itter 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 tes ts were made on 
rats to transmit elec trocardiograph 
data, and in the rear leg mu scle of 
a rabbit to transmit electromyo­
graph data. Twelve implants were 
made. The difficulties encountered 
were: low tempera ture sterilization, 
migration of implanted units , 
mechanical damage to the units, 
leakage of body fluid into the trans­
mitters , malfunction of magnetic 
switch es, and fai lure of the elec­
trodes to pick up expected ampli­
tude of signals. The first four prob­
lems were solved satisfactorily. The 
two involving swi tches and elec­
trodes are still being studied. 

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

Since the tes t 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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Employment Electronics Opportunities 

QUALi FICATION FORM 
FOR POSITIONS AVAILABLE 

ATIENTION: 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 
in formation . 
The advertisers listed here are seeking professional experience. Fill in the Qualification 
Form below. 

Strictly Confidential 
Your Qual ification 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 Quolification 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 
Pasade na , 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 . 

·-------------------------------------------------(cul here ) (cut here ) 

Name 

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

Personal Background 

Home Address .... . . ... . . 
City . . ... . . .... ....... . Zone . State .. . . . . ... . . . . . 
Home Telephone ......... . . 

Professional Degree(s) 
Major(s) 
Uni vers ity 
Da te (s) 

Fields 
0 Aerospace 
0 Antennas 
0 ASW 
0 Circuits 
0 Communications 
0 Components 
0 Computers 
0 ECM 
0 Electron Tubes 
0 Engineering Writing 

Education 

of Experience (Please 
0 Fire Control 
0 Human Factors 
0 Infrared 
0 Instrumentation 
0 Medicine 
0 Microwave 
D Navigation 
0 Operations Research 
0 Optics 
D Packaging 

Category of Specialization 

Check) 
D Radar 
D Radio-TV 
D Simulators 
D Solid State 
D Telemetry 
D Transformers 
D Other 
D 
D 
D 

Please indicate number of months experience on proper lines . 

82464 

Tech nica l Ex perience Superv isory Ex perience 

Research (pure, fundamental, basic) 
Resea rch (Applied) 
Systems (New Concepts) 
Developme nt (Mode l) 
Design (Product) 
Ma nufacturing (Product) 
Fi e ld (Se rvice) 
Sa les (Proposa ls & Products) 

(Months ) (Months) 

Circle Key Numbers of Above Companies' Positions That Interest You 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
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CHECK THE 
FOLLOWING LIST 
FOR JPL NEEDS 
v TELECOMMUNICATIONS ENGINEERS 
• 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 
ph ase jitter & high spectral purity. BS with 
MS desirable. Two to 4 years experience 
in design and analysis of microwave an­
tenna s & 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 . 

• APPLICATIONS PROGRAMMERS 

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

• 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 G rove Drive 
Pasa dena, California 

" An equal opportunity employer." Jet Propulsion Labor• 
atory is operated by the California Institute of Technology 
for the National Aeronautics and Space Administration. 
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19!i6 

The Future is Here 
I 

As the We tern Center of Motorola's 
Military El~ctronics Divisf~ ad;ances 
into the further miniaturization of elec-• tronic components and sys.terns, ,excit-
ing and re~rding career opportt1nities 
are create9 - in inverse ratio -~o the 
diminishint size of operational sub­
assemblies or milita1:y equipments and 
aerospace h rdware. 

T · I d · · , d o engmee s an scientists o emon-
strated ca ability Motorola currently 
offers the e specific opportunities. 

Integrated Circ~itry 
Reliability Analysis 
Parts Reliabilit1 
Reliability Program 

Coordinat ion 
~~er 

Radar & Rada r 1ransponders 
Gu idance & Navigation 
Command & Control 

!'?GO 
T/1116 - YEARG 

Space Communications 
Signal Processing 
ECM, CCM & Surveillance 
Tracking & Tel~metry 

Contact Phil Nienstedt, Manoger of Recruitment, Department 658 

MOTOROLA Cl.) in PHOENIX 

Military Electronics Division • Western Center• P.O. Box 1417, Scottsdale, Arizona 
M OTO ROLA ALSO OFF E RS O PPORTU NI TIES AT C HI CACO, I L LI NOIS - A N E QUA L. O PPORTUNITY E M PL OY ER 
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.UJ l!ll/i/:;/:; llO X XO. l! E l' L/ E/:; TO: ll o:c No. 
< /r1N><ifit-d . t<l r. JJ ir. of this JH1IJU1·afion. 

·"'' nd lo o[fil'f m·11r1 ... 1 /lf)U • 
. \ /~ 11" l"O HI\ 100.:fi: I' . 0. Ro.r 12 

( ' /lf ('AUO (iflfil l : fi',."i .\. J!iclti!J'UI Arr. 
8. I X PN A.\'CJNCO 911111: !.i:; ('r1li/ornir1 81. 

POSITION VACANT 

Chief Engi n eer-Broa dcast and CCTV . Truly 
a one-time opportunity for the managing rle­
!-iig-n engineer to take over the Engineering 
Division of an a l ready successful corpora­
tion still growing hy leaps. The man that 
wiJI dare in design hut pride in thoroughness 
will find his l ife's career waiting- for him. 
Must h ave video design experience wit h 
camera~ and associaletl eciuipment. Mid-At­
lantic coast location. B.S.E.E. required plu:-. 
management training. Age 30- 10. Send 
resume and p h o t o lo P-4968, Electronics. 

SEARCHLIGHT 
SECTION 

(ClassWed Adv~rt;sing } 

BUSINESS OPPORTUNITIES 

EQUIPMENT - USED or RESALE 

SIGNAL GENERATORS 

H EWLETT- PACl<ARD , 616 A ..... . . . . . . 750 .00 
1800 MC to ~000 MC 

TRAN SITRON. SG - 153 
CSa me as HP 6 16 8 ). 

COLE INSTRUMENTS 

. 700.00 

TS 4 13 B U 75 l<C to 40 MC ... 175 .00 

POLA RAD 
GB·2 with G-l8 Plug - in 
4450 MC to 8000 MC ...... . ............ -650.00 

POLA RAD 

~9~i/ r.fbt~oGi(JJ/~·r;_n ................. 650 .00 

POLA RAD 
MSG - I. 950 MC to 2~00 MC . . 600 .00 

POLA RAD 
MSG-2 A, 2000 to 4600 MC ........... . .. -600 .00 

FEDERAL RADIO 
Model LX-1 . 8 MC to 330 MC ....... . ... 150.00 

GENERAL RAD I O 
605 B. 9.5 KC to 50 MC ..... . ......... . . 175.00 

GENERAL RADIO 
1330 A Bridge Osc illator 
5 K C to 50 M C. . .... . ... 275.00 

SPERRY MI CROLINE 
Freauency Met er . 600 to 3500 MC. 75.00 

S W EEP GENERATORS 

KA Y ELE CTRI C 
Model 1.1<. Vari- sweep . . ... 250.00 

KA Y ELECTRI C 
Model 110 A Mega -sweep. . .200 .00 

K AY ELE CTRI C 
Mod el S l<V Ligna- sweep . . ... 450 .00 

JERROLD ELECTRONI CS 
Model 900 450 .00 

NEW LONDON INSTRUMENT CO. 
Model 90 1 H . 
T ranscon du ctance A nalyzer 395 .00 

Sec previou s i ss ues fo r more cuu i pm cnt. Send f or 
Flyers. 
All materi a l i n ex cell en t conilidon. A ll pr i r1•s 
F. O. B .. San Fran cisco. Cal. . su lljrct t o prior sale. 
Send for Listin g and Fl yers. 

1236 Market St ., San Francisco 3, Ca lifo rni a 
Phone : UNd erhill 3-1215 

CIRCLE 950 ON READER SERVICE CARO 

OVER 2,000,000 ., .. :; 

REL A YS 
IN STOCK ! 

U Send for Catalog SS 

niversal RELAY CORP. 
•2 WH ITE ST. , N. Y.13, N .Y. • WAI<•• 5·6900 

CIRCLE 951 ON READER SERVICE CARD 

U.S. ARMY EE-8 
T el ephon e fully r econditioned at 
2 for $35.00. Any number can 
be used on sam e lin e. Wi re 2c 
per ft. or $65.00 per mil e. Write 
for compl ete tel ephon e li st. 

TELEPHONE ENGINEERING CO . 
Deot . E-82,14 
Simp son . Pa. 

CIRCLE 952 ON READER SERVICE CARD 
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AUTOTRACK ANTENNA MOUNT 
:;1;0 dt'gTPt• azimuth, 210 
<lf'~l'N' elevation sweC'p 
\\ it11 hf'tll'r than I mil. 
ac>t·mac:-'. :'\fi ssi le \'l'IOeily 
;a·r1•l1•ra1 ion and slewi ng 
ratl'S . . \ mJJlid~ne and 
'i•-'rlO 1·0111 rot. Will handle 
HP 10 20 ft . di ... h. Suo­
JJliPd <'Olllplete with con­
trnl dta.'i-<is. In -.;tock­
imm('(li:Jtc dPli\'ery. lTsPd 

~\i•: ~'{;-. ~l~~!f,Eb~ r P~r6'i~~'. 
Sf 'H .iR-t . 

SCR 584 RADARS 

AUTOMATIC TRACKING 3 CM & 10 CM 
0111· JS-ts in like n C'w condition, rC'ady to go, and in 
-.t<wk !or immediate deliven. Idea l for ll'\emeuy 
n.' ""U.!'Ch and de\'eloprnent, mi"isile track i n~. sa.tellil(' 
trad.:.lllJ!. balloon tracking, weather forecasting, anti­
airl'1afl defense tartkal air support. t· st>d on .\t ­
lantic :\f issile Hange. Pacific Mi s!-ii le RanAe. ~ .. \ .S . .A. 
Wallops Island . A.B .M .A. \Y rit<" u s. Fully De'w. 
~~ 1;r28lf~~<L Lab. Srries. Vol. I , DPS. 207 -210, 22~. 

NIKE "AJAX" MOUNTS Comolete antenna 
111t 111nts. as nrw. in stCK'k for immediate delherr . 
.\1 ... 0 airbornr missile guidancl" pkgs. 

PULSE MODULATORS 
MIT MODEL 9 PULSER 

1 MEGAWATT-HARD TUBE 
01111mt 25 k\' 40 amp. Duer C'Yde . . 002. Pulse Jenw:ths 
.:n to 2 microsrc. Al so .5 to 5 mkrosec , and .1 to .5 
nlicrnsec. Use~ 6('2 1. Input 11 5" GO cycle AC. Mrr. GK 
' '0 111plf'H~ with drh·er and h igh \'O ltage oower supply. 
){ pf: ?il IT Had . Lab. Series, Vol. 5. llPS. 152 -160. 

SOOKW THYRATRON PULSER 
0111vm 22k'' at 28 amp. R ep. rates: 2.25 microsee. 
:wo ops, I. 7.'i nuwc .".i50 pp-; . .4 m~oo 2!l00 pps. l'~es 
.'1('22 hydrogen 1byratron. f'omph•tf' with drin•r and 
hil!h \'Oltage power supply. Jnput 115' ' 60 cy AC'. 

2 MEGAWATT PULSER 
Output :~o k,· at 70 amo. Duty C'.\'Cle .001. Il l'p rates: 
I Ill iC'l'OSN' GOfl pps, I or 2 msel' 300 pps. l ";;es .'lf/48 
h\lll'o.,wn thyratron . In put 120/ 208 YA(' 60 <·rcle. 
;\Irr. (ii-; . ('ornplete with high \'O ltage power r.iupply. 

1 SKW PULSER-DRIVER 
Hia_s('d nmlli \' ibra.tor trve tlulse grnerator using 3E29. 
Out1mt 3k\' at 5 amp. Pul se lgths .5 to 5 rnicrose<". 
f'a..;ily adj. to . I to .5 msec. I nput 11 5v 60 cy AC' . 
$475. n er: MlT Rarl . Lab. Series. Yol. 5, pps. 157 -
lGO. 

MIT MODEL 3 PULSER 
Output: 144 kw (12 k\' 11.t 12 runo.) Duty ratlo: .001 
max. Pul se duration: .!i, 1 and 2 mlcrosec. ln out: 
115 " 400 to 2000 cps and 2-1 \'de. $:.\2.5 ea. Full 
desc. Vol. 5. MIT nad. Lab. series. DK. 140. 

MICROWAVE SYSTEMS 
C-BAND RADAR 
250 KW output, C -band. PPI ind kator. !;C22 thyra ­
tron modulator. Antenna hi gain parabolic soc tion. 
Input I If> rnlts 60 cy<'ie AC. eompl ete $27!i0.00. 

300 TO 2400MC RF PKG. 
:{ on to 2400 Mr ('\V. 1'uneable. Transmitter 10 to 30 
Watt'! . Output. As new $-17:) . 

X BAND DOPPLER SYSTEM 
. \ X/.\l' X - 102 <: . P . f,. AXT/ R ('Y H/ XMTH P K G. 4 
H<'am l'ttlsed. J anus Planar Arrn.\·-Kew $1,GOO ea . 

AN /TPS-ID RADAR 
,'J llO kw 1220-1359 nl<'S. 160 nautiC'a l mile senreh r& fl'1f' 
I' . I' . I. nnd A R<"OJ>PS. MTl. thyratron mocl. 5.126 
ma,1.me1ron. f'oml)IPtc .;ystl' lll . 

AN / APS-1 SB 3 CM RADAR 
:\irhornr radar. 40 kw output u sing 72.5A nrn1.tn titron. 
Mo<lt•I :{ pulsN. :rn in . 1iarabola sta b ilizf'd ant c> nna . 
1•1•1 sl'ooe. ('0111ple1e .;ystem. ~1200 t•aeh . Xl:'w. 

lOKW 3 CM . X BAND RADAR 
Cornpl etl' HF' h C'a<l ine luding: 1ra ns111itt<>r. n·cehe1" 
1nod11lator. l' st•s 2.142 mag1wtr1m . F'u lly dt->sc•ri hed in 
;\I IT Had . l ~alJ f:;prit's \' 01. 1, PD" Iii '1 - 625 and Yol. 
I I. po-: . 171 - IS!'i. $:fl' ;i . ComplNe R!'Stem $7 .~,o. 

AN / APS-27 X BAND RADAR 
l 'OlllJ))t'tt' 100 k\\ ont put airborne SYSlf'lll with .\;\IT! , 
.i<'22 th.\r. mod. 4.152 magnetron, l'l'I. :-mo < l e~ a.z 
'i\\t'f'IJ. WI drg-. f'h'\'. g\\'l:'ep, gyrn sta biliZ{'r. hi · gain 
n·\ r. f'o1111ilete with a ll ph u:-s and cables $2800. 

M-33 AUTO-TRACK RADAR SYSTEM 
X band with pl otli n~ board. automatic ranJ.!P tral'l\ ­
ini.:. t.•tc. Compll·tC' with 1 rnt'i.:awatt a1·11uisiti nn 
1adar 

L BAND RF PKG . 
:w I\.\\" pf'ak ~JOO to 1040 MC. Pulse widt h .7 to 1.2 
llLit'!'O-l('C. Hl'P rate 1~0 to 420 DDS. Input 11 5 \l"\(' . 
Jn1 ·I H1•1 ·1•in' r $1200. 

3KW RCA PHONE & TELEG XMTRS 
::o ;\IC '. 10 .\motone channels plus .'.\IO. l nput 220 

1 a1· .. iO / liO c:n __ •Jp..; , 

CIRCLE 955 ON READER SERVICE CARD 
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SEARCHLIGHT SECTION 

INDUSTRIAL ELECTRON TUBES 
OA2 .. . .7 5 4CX300A . 35.00 12AU7WA.. 1.35 807 . 1.85 5777 . . 100.00 
OA2WA . 1.50 4D32 . 12.50 12AX7W . 1. 15 807W. . 3.00 5778 . 
OA3 . .85 4E27 . 10.00 12AY7. . 1.10 809 . 5 .00 5787 . 
082 . .65 I 4J50 .. . . B0.00 12SA7GTY . 1.00 1 810 ... 1B.B5 SBOO . 
082WA ... 1.25 4J52 . . . 50 .00 12SK7Y. . . . 1.00 811 ... 2 .50 5B03 . 
083 . .90 4J63 ....... 100.00 12SY7 . . . . 1.00 811A .. 4 .50 5814WA . 

... 100.00 
1.2S 
6 . 00 
4 . 00 
1.2S 

OC3 . . .60 4PR60A. 50.00 X-13 . . .. 175.00 B12A . 4 .50 5825 . 
OD3 . .50 4X150A. .. 11.75 C16J 30.00 B13 . 14 .75 5829WA .. 
Cl A. . 10.00 4X2508 .. 22 .50 HK - 24. . 4 .00 B14 . 4 .00 5836 . 
1AD4. 2.00 5A8Pl .. 20 .00 25T . 8 .50 815 . 4 .00 5B37 . 
1AE4 . . . 1.25 58P 1 A. . 15 .00 26A7GT. . 3.00 816 . . 2 .50 5840 . 
1824A . 19 .00 5C22 .. 17 .50 I 26Z5W .. 1.25 B26 . 12 .50 5841 . 
1835A . 2.50 SCP 1 . 5.00 2BD7W . . 3.50 B28 . 17 .50 5B45 . 
1863A . 10.00 5CP1A. 10.00 35T 10.00 B298 10.00 5B54 . 
1D21 'SN4. . 6 .00 5J26 . 50 .00 83 1.25 832A .. 7 . 50 5B76A .. 
ClK .. 5.50 5LP1 12.50 KU - 99.. 16 . 50 B33A . 3B .75 5B79 . 
1P21 30.00 5R4GY 1. 35 101D . 1.00

1

838 ... . 5 .00 5B86 . 

:~;s 1~ : ;g I ;:::g~ . ~ : ~g I :g:~ ~ : ~; ::~ 1 ~ : gg ;:~~ 
2-0lC . 12 .50 5RP1A. 30.00 FG-105 . 25 .00 849 .. 50 .00 5906 . 
2AP1A . 8.50 5Y 3WGT .. 1.35 242C . 15.00 851 . 75.00 5915 .. 
2AS15A. . 6 .00 6AC7W . .BS 2498 . 10 .00 B66A . 2 .00 5927 . 
28Pl . 10.00 6AG7Y . 1.25 249C . 8 .BS 872A . 5 .00 1 5931 . . . .. 
2C39A. . 10 .00 6AH6WA. . 3.00 250R . 15.00 1 884 .. 1.35 5948 / 1754 .. . 
2C40 . 10.00 6AJ5 . 1.00 250TH . 28.50 902A . 5 .00 5949 / 1907 .. . 
2C43 . 10 .00 6AK5W . 1.00 251A . 50.00 913 . 15 .00 5963 ... .. . . 
2C51. 1.00 6AK5W8 . 2 .50 259A . 2 . 50 920 . 2 .00 5964 ..... . 
2C53 . 7.50 6AL5W .60 V-262 .... .. lS0.00 923 . 1.75 S96S .. 
2D21. .7S 6AM6 . 1.SS 2628 3.50 927 . 2.00 S993 . 
2D21W . 1.00 6ANS. . 1.50 FP-26S . lS.00 931A .. S.00 6012 . 
2E24 . 3.50 6AQSW. . 1.00 271A . 12.50 9S9 . 1.00 6080 .. 

~~~~ . 6~gg 1 :::iw 1:~; ~~~: ~ : gg ~6~~ 308 · 1 ; :~~ :m:: 
2JS1 . S0 .00 6AS7G. . 2 .2S 276A . 7 .SO 1613 / 6F6 . 1.2S 6082 .. 
2JSS . 70.00 6AU6WA. . 1.00 279A . . . 150.00 1614 / 6L6 . 2 .00 6115A .. 
2K22 ...... 25.00 I 6AU6W8..... 1.2S 287A . 2 .SO 1619 . .SO 6130 / 3C4S . 
2K2S . . . . 12.SO 684G ...... 4.SO 3008 . 4 .SO 1620 / 6J7 . 3.SO 6146 . 
2K 26 .. . . . 25 .00 68A6W . . . . .as 304TH . 3S.OO 1624 . 1.00 6146A . 
2K28 ...... 20 .00 68E6W .... 1.2S 304TL . 3S .OO 162S ....... .7S 61468 / B298A. 
2K29 . .... 25.00 68F7W ... 1.7S 3108 . S.00 16SS / 6SC7 . .as 6146W / 7212 . . 
2K33A ...... 200.00 68H6W ... 2 .7S 311A . S.00 20SO . 1 .3S 6159 . 
2K41 . 20.00 68L6 20.00 32BA . 4 .SO Z8-3200 .... 200 .00 6161 . 
2K44 . . . 125 .00 68M6A 25.00 34 BA . 3.SO SS4S . 20.00 6197 / 6CL6 ... 
2P21 2S .00 6C4WA . .BS 349A . 3.SO SSS0/ 4 1 S 3S.00 6216 . 
2X2A. 1.35 6C21 . 3S .OO 3S08 . 3.SO SSS7 / FG- 17 . . 4 . SO 1 6236 ....... . 
384 1.SO 6D4 . 1.00 3S2A . 10.00 SSS9 / FG-S7 .. 7 . 50 62S2 ..... . 
3824 (WE) . 1.00 6DJB . 1.8S 3S5A . 7 .SO SS60 / FG-9S .. 16.SO 6293 ... . 
3824W . 3. 50 6F4 . 3.50 37 18 2 .SO SS86 . 150.00 6299 ... . 
382S 3.00 C6J 7.50 4038 3.00 S639A . . 2 . SO 6316 .. 
3B28 3.00 6 J4 2. 00 404A . S .00 S642 . 2.00 6336 . 
3C22 . 30.00 6J4WA 2 .50 I 407A .. 3.2S S647 . 3.00 6336A .... . 
3C23 . 4.00 6J6 W . .BS 40BA . 2 .2S S6Sl . .SS 1 6360 ... . 
3C24 . 4.00 C6 L 7.50 4168 . 17. SO S6S4 / 6AK5W / 6386 .. . 
3C45 . 6.00 6L4 2.5 0 417A . 6 .00 6096 . 1.50 6390 .. 
3CX 1 OOAS 12 .50 6L6GA Y 1. 25 420A . 3.00 5667 / 889RA . . 1 S0.00 6442 . 
3D21WA . 10.00 6l6 WG 8 2. 00 Gl -434A .. 25 .00 5670 . 1.00 6S28 . . 
3D22 . 7.50 6 l 6Y 1.75 4SOTH . 47 .SO S672 . 1.10 6SSO . 
3DP1A 5.00 6 Q5G 3.SO 4SOTL . S0 .00 S675 . 4. 50 6676 16C86A . . 
3E29 . 10.00 6SA7WGT . 2 .00 VA-508. . 3S0.00 S678 . 1.SO 6678 16U8A . . 
3GP1 . 3.50 6SA7Y. . 1.SO OK-531 . 45 .00 S6B6 . 1.7S 6700 . 
C3J / A . 10.00 6SJ7WGT . 1.3S QK -S32 . 45.00 S6B7 . 1.lS 6B07 . 
3J21 ........ 12S.00 6SJ7Y .85 QK -S49 . 4S.00 S6B7WA . 3.00 6829 . 
3KP1 . . . 9 .7S 6SK7Y.. .SS S7SA . 17 .SO S691 . 4. SO 6B79 .. 
3RP 1 . B.50 6Sl7WGT . 1.2S 673 . lS .00 S692 . 3.00 6B83 .. 
3WP1 . 15 .00 6SN7W . .7S 677 . 4S .00 S693 . 3.00 6893 .. 
4-6SA . 10 .00 6SN7WGT . 1.15 8l -696 . 30. 00 5696 . 1.00 6939 .. 
4-12SA . 25.00 6SU7GTY . 1.00 71S8 . 4. 00 5702WA . 2 .SO 7077 . 
4-2SOA .. 27 .SO 6V6GTY . 1.00 71SC . 2S.00 5703WA .. 2 .50 7167 . 
4-400A . 3B .00 6X4W . .70 719A .. lS. 00 S704 . 1.50 7S86 . 
4-lOOOA . 7S .00 6XSWGT .. .B5 7218 . 6 .00 S71BA . .7S 7B9S . 
48 31 . lS.00 6Y6 . .7S 72SA . 2S .00 S719 . . . . . . .6S I 8002R . 
4C3S . 17.50 I 7C24 ...... lS0.00 8L- 800 .. 2S .00 I S721 ........ 70.00 BOOB .. 
4C3SA. . 22 .SO 7MP7 ..... 25.00 B03 . 6 . 50 S751 ....... 1.15 8013A . 
4CX2508. .. 25 .00 10KP7 .... 2S .00 804 . 10.00 S762 / 7C24 . . lS0. 00 B121 .. 
4CX2SOK . S0.00 12AT7WA . 1.lS 805 . 10.00 S763 . . . . . 1. SO 900S .. 

ALL TUBES ARE NEW , INDIVIDUALLY CARTONED , FULLY GUARANTEED 

western 

12. SO 
1. 3S 

3S .OO 
3S. OO 

1 . SO 
3. SO 
4 . 00 
.so 

13.00 
1.25 
4 .00 

16.7S 
1.SO 
3.00 

.9S 
15.00 

2.SO 
S0.00 
7S .OO 

.90 

.7S 

.60 
4 .00 
4 .00 
2.8S 
4 .00 

10.00 
3. 35 

50 .00 
6 . 50 
3.00 
3.7S 
4 .25 
4 .7S 
3.7S 

S0.00 
1. 25 
2 .2S 

9S .OO 
16.SO 

4 . SO 
37 .SO 
S0.00 

6 .SO 
9 .7S 
4 .00 
6 .00 

80.00 
17.50 

9 .00 
3. SO 
1.00 
1. 3S 

30.00 
20.00 

3.00 
B. 3S 
3.00 
3.2S 
7 . SO 

18 .BS 
1. 30 
2 .SO 
2 .SO 

25.00 
6.00 
5 .00 

17.SO 
3.SO 

TELEX or TWX : 
91&-SBl-306 1 
Teleph one: 

916-6B5-9582 

englneers 
ELK GROVE, CALIFORNIA 

Prices FOB 

Min order $10 

SUPPLIERS OF ELECTRON TUBES SINCE 1932 

+ ;
~ ... ... ... ... e ••I I I I. .. ... ... ... ... .. -( 

iMINIATURIZATION 1 
+IS OUR BUSINESS! 
! * TRANSISTORS 
i * DIODES 

* TRANSFORMERS * ELECTROL YTICS * TANTALYTICS 

surplus only . Large or small quanti­
ties available . 

We also buy new surplus stock . i 

WRITE FOR LATEST FREE CATALOG T 

J Transistors Unlimited Company I' 
462 JERICHO TURNPIKE, MINEOLA, N . Y. 

! 516 Pl 7-7221 !.......... .......................... _.. __ .. 
CIRCLE 954 ON READER SERVICE CARD 

CIRCLE 953 ON READER SERVICE CARD 

PROFESSIONAL 
SERVICES 

GIBBS & HILL, Inc. 
Consulting Engineers 

System& Enetneerlng 
Operations Research DeHlooment 
F1e1d Studies • Desta:n • Procurement 

Power • Transportation • Communications 
Water Supply • Waste Treatment 

393 Seventh Avenue :\rew York J. N. Y. 
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Electronics advertisers 

• AMP Incorporated 
Garceau, Ha rg rave & McCu l lo ugh 

A dage Incorpora t ed 
Fu Ile r & Smith & Ross Inc. 

Aeroflex Labora tori es 
Groody Ad ve rtisi ng Agency Inc. 

Air Expr ess Div . of REA Exp ress 
K et c hum , Mac l eod & Grove Inc. 

Ammon Inst ruments Inc. 
Cu lve r Advert isi ng Inc . 

Atl a nta Chamber of Commerce 
Tucker Wayne & Company 

106 
Inc. 

44 

136 

31 

130 

90 

B a bcock Relays 89 
Jay Ch ia t and Associates 

Barber -Colman Company 11 4 
How a rd H . M onk & Associa t es I nc. 

Ba usc h & Lomb, Inc . 124 
Wolff Associa t es Inc. 

Bell Tel epho ne La bora tories 91 
N .W . Aye r & Son Inc. 

• Boonton Radio Compa ny, A Div. of 
Hewlett Packard 2 
George H om er M a r tin A ssocia t es 

• Bourns Inc ., Trimpot Di vi sion 34 , 35 
All en, Dorsey & Hatfi e ld Inc. 

B ud Radio Inc. 46 
Al lied Advert is ing Agency Inc. 

• Bussma nn Mfg. Co., Div. of 
M cGraw Ed i son Co. 112, 113 
H e nderson Ad vert is ing Compa ny 

Cambridge Therm ionic Cor p. 
Ch i ru rg & Ca irns, I nc. 

Clairex Corp 
S. Pa ul Sims Co. 

Cla re & Company, C.P. 
Re ineke, M eyer & Finn Adv. 

Cohu Electronics, Kin Tel Div. 3 rd 
Erw in Wasey Ruth rauff & Rya n 

Cominco Products Inc . 
Mc K im Ad v . Limited 

•Computer Instruments Corp. 
D ic kerm an Ad v . 

Consolidated Electrodynamics Corp. 
H ixso n & Jorg ensen Inc. 

Continental Electronics Sub. 
of Ling Temco Vought 
Eva ns , You ng , Wya tt Advert isi ng 

Coto Coil 
The W il li a m s Compa ny 
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