IBM asks basic questions in machine organization
®

How efficiently can we use computers?
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This type of written input-output program is relatively
time-consuming and costly to prepare. particularly when
input-output routines are used repeated(y.

In an effort to increase efliciency, more and more
instructions have been built into computers in the
form of circuitry. This means fewer written programs
are necessary. However. built-in computer instruc-
tions that facilitate the .soluuon of a particular type
of problem may limit the computer’s capacity (o
handle a varicty of problems. Because of this, sy
is studying new ways of organizing data processing
svstems. ‘T'he goal is 10 improve the speed and pro-
ficiency of specialized problem solving without sacri-
ficing the flexibility ol general-purpose machines.

Computer architects at 18y are attempting to achieve
the most efficient relationship of built-in instructions
and programming systems to the range of problems
to be solved. They are transferring many input-
output and programming operations to built-in cir-
cuitry. One example is the sy 7090 data channel
shown above. In additon. they are developing com-
mon languages which make it possible to use the
same program on different machines. At the same
time, they are working to increase over-all speed by
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Input of routine data with a wut such as this 1B 7090
data channel reduces program writing, speeds up processing.
and cuts the cost per answer.

developing time-sharing and concurrency techniques
that make greater use of the entire system. For ex-
ample. 17 programmers have developed a method
by which a large computer can handle a number of
problems at once. thus reducing the cost per answer.
This involves a supervisory program that monitors
the execution of the multiple tasks assigned to the
central processor. In addition to these muluple
problem-solving techniques, an experimental system
permits the computer to handle several different
programs simultancously. I'rom developments such
as these will come the advanced architectural tech-
niques necessary for a new generation of conputers.
If you have been searching for an opportunity to
make important contributions in machine organiza-
tion, optics, solid-state physics. or any of the other
fields in which sy scientists and engineers are find-
ing answers 10 basic questions, please contact us.
1BM is an Equal Opporwnity Employer. Write to:
Manager of Professional Employment. 1BM Corpo-
ration, Dept. 6452, 590 Madison Ave., N. Y. 22, N. Y.
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et QUITK Cooperation 4 erorecciona:

Sprague has much to offer to
designers of radar systems, laser
systems, tube testing systems,
and other specialized systems. A
highly-technical special engineer-
ing scection devoted exclusively
to pulse capacitors and networks
includes systems as well as pulse
network engineers. We can help
vyou with your problems because
we fully understand your problems!

But Sprague service does not
end here. Following up the de-
sign aspect, we can quickly and
efficiently estimate pulse network
sizes and prices for bidding pur-

SPRAGUE COMPONENTS

from SPRAGUE

on your
PULSE

NETWORK
PROBLEMS

poses. We're also equipped to
give quick reaction capabilities
for your breadboard and proto-
type units.

A pioneer in pulse networks,
Sprague is a major supplicer of
custom units from less than
1 KV up to 500 KV over a broad
range of power levels.

For application engineering
assistance, or additional infor-
mation, write to Pulse Network
Section, Sprague Electric Com-
pany,235Marshall Street, North
Adams, Massachusetts.

PULSE-FORMING NETWORKS PACKAGED COMPONENT ASSEMBLIES

CAPACITORS FUNCTHONAL CIG TAL CIRCUITS
RESISTORS MAGNEYIC COMPONENTS
TRANSISTORS PULSE TRANSFORMERS

INTERFERENCE FILTERS
PIEZOELECTRIC CERAMICS

ASPN-475
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CERAMIC.BASE PRINTED NETWORKS
HIGH TEMPERATURE MAGNET WIRE
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Group Meetlngs

(Continued from page 641

Long Island

“A New Technique for Muhlimode
Power  Mecasurements,”™ Jesse . ‘Taub,
Airborne Instrument Laboratory, Deer
Park, N. Y.

September 18

Orlando—=September 19

“Trends in Ground Antennas for Space
\pplications,” Lavergne E. \Villiams,
diation, Inc., Melbourne, Fla.

Ra

Minitary ELEcTRONTCS

Long Island— May 13
“Pancel Discussion on  Military  Pro-
posals,” R. Sellers, Moderator: John 1.
Kemnedy, Theodore Mo Everet, J. L.
Leskinen, J. Vogelman, USASDL, N, Y.
Ordnance  Distriet, NATDC,  Capehart

Corp.

Los Angeles— September 20

“Versatile Automatic Checkout quip-
ment,” ] Hogg, Huoghes Nireeaft Com-
pany, Culver City, Calif.

“Versatile Automatic Checkout Equip-
ment,” R, Leuschner, Hughes  Nirerait
Company, Culver City, Calil

NUCLEAR SCIENCE

\ugust 15

Pienie and Introduction of the New
Officers of the Los Namos Chapter of the
PGNS.

Albuquerque-Los Alamos

PRODUCT [ENGINEERING
AND ProODUCTION

Boston- -September 18

“Space lilectronics Design - Panel Dis-
cusston,” Donald Sherman, Ravtheon Com-
pany; Robert . Rooney, RCN Nerospace
Communications;  Edward |, Duggan,
MU Instrumentation Laboratory, Bed-
ford, Mass.

Los Angeles— September 19
“Nicrominiaturization,” Dr. Lee Sten

man, Ameleo, Ine., Santa Moniea, Calif,

Philadelphia- - September 19

“I'he Satellite Tiros,” Gleno Corrinton,

RCA, Iightstown, N. J.

RaADIO FREQUENCY INTERFERENCE
FFort Worth—>September 11

“Microwave RIFI Measurements,” Bob
I“riedman, Polarad Electronics Corpora-
tion, Long Island City, N. Y.

July 19

“Spectrum Signature of Complex Elec-
tronic  Systems,”  lollice A, Favors,

L.os Angeles

(Contrined on page 70.-1)
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(Formerly the DTS 400)

Now, in full production, this amazing new sili- Collector diode voltage VCBO 400 Volts  Base current (continuous) . 1 Amp.
con power transistor is available in quantity Emitter diode voltage VEBO 5 Volts Maximum junction temperature 150°C
under its new number 2N2580. = Because of Emitter current (continuous) 5 Amps. Minimum junction temperature —65°C

its high voltage and high temperature capa-

bilities, the 2N2580 makes possible dramatic PARAMETER CONDITIONS LIS Lt MAX. | UNITS
weight and space saving advantages to de-

signers of missile, aircraft and commercially bLY VeB0=400v. T=125°C - - 10 ma
used equipment. Operation of 400 cps equip- ICE0 VCEO=400V — — 10 ma
ment from transformerless power supplies

connected directly to 115v., 60 cps mains is just ICEX \T’Eﬁ'f“:"l%g;cv“'—'l'5v - - 5 ma
one practical application. Other applications in- ' )

clude: frequency conversion and regulation, Ll tc=5 amp, 1B=1 amp - S — L)
auto ignition systems, voltage regulators, elec- hFE VCE=5V, ICE=5A 10 _ 50

tronic ripple filters, control circuitry and VLF

amplifiers. m Contact us or your local distrib- R:;ESRINA?«LCE = - 0.5 0.7 C/watt

utor for PIICES and more data. Electrical characteristics @ Tc=25°C uniess otherwise noted.

NPN silicon transistor furnished in TO-35 package. D E LCO

Union, New Jersey Detroit, Michigan Santa Monica, California Syracuse, New York Chicago, Hlinois
324 Chestnut Street 57 Harper Avenue 726 Santa Monica Blvd. 1054 James Street 5750 West 51st Street A D I O
MUrdock 7-3770 TRinity 3-6560 UPton 0-8807 GRanite 2-2668 POrtsmouth 7-3500

General Sales Office: 700 E. Firmin, Kokomo, Indiana, GLadstone 2-8211—Ext. 500

Division of General Motors
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CPO-I

CONTROLLED
PRECISION
OSCILLATOR

AN/URA-31

TMC Model CPO-1 [AN/URA-31) is a
precision signal generator tunable from
1.75 to 33.75 megacycles in 100 cycle
steps with an overall stability and accuracy
of 1 part in 108 per day.

The CPO-1 is used in laboratories and
production facilities to provide precise RF
frequencies. It is also used operationally as
the control oscillator in a transmitter or
receiver to create a highly stable trans-
mission system.

For additional information about the
CPO-1 and other test equipment, please
contact

The Test Equipment Division Of

THE TECHNICAL MATERIEL CORPORATION

World Wide Suppliers of Electronic Communications Equipment
and Subsidiaries MAMARONECK, NEW YORK
{OTTAWA, CANADA«ALEXANDRIA, VIRGINIASGARLAND, TEXASsLA MESA, CALIFORNIA » POMPANO BEACH, FLORIDA

TEST and LAB
INSTRUMENTS

AT l/2

THE COST!

HEATHKIT
oG

I 1

1 1

100 pages with over 250 kits you : HEATH COMPANY Benton Harbor 4. Michigan ;
can assemble and save 50% or | PLEASE SEND FREE 1963 HEATHKIT CATALOG 1
more! New advanced engineering | 1
. . new professional styling . . . ! 1
with guaranteed specifications! : NAME !
!

Send for your free catalog today! |
| ADDRESS i

] ]

: Ty ZONE STATE :

o e T d]

Professional =

Group Meetings

L.

Hughes Aireraft, Culver City, Calif

Film-—*“Aircraflt Electromagnetic Com
patibility,” John Eckert, Norair Division,
lHawthorne, Calif.

RELIABILITY AND QUALITY
CONTROL

New York—Mayv 14

“Reliability of Semiconductor  De
vices,” Conrad Zierot, General Llectric
Company, Syracuse, N. Y.

“Reliability of Semiconductor  De-
vices,” Julian Hillman, General Instru
ment, Semiconductor Diviston, N. Y.

VEMICULAR COMMUNICATIONS

Los Angeles—September 17

“Shortcuts in the Identification of In
terference,” 5. L. MacDonald, Pacilic
Telephone and Telelegraph Company, Los
Aungeles, Calif.

ﬁi’l“l lnduslrial

Corporation’s application for three years
of pay TV trials over KTVR-TV, which
occupies Denver’s channel 2. The approval
was the FCC's second under its March
1959 order authorizing subsceription tele-
vision experimentation via transmissions.
The first authorization went to RKO Gen-
cral, Ine, and Zenith Radio Corp. for
1 of testing in Hartford, Com

IFranchise holder is the Feleglobe-Denver
Corp., which is anthorized by the Tele

globe Pay-TV Svstem, Ine, to use its
system in the Denver market. The Mae-
fadden-Bartell Corp., which holds licenses
for five radio stations, is committed to buy
$350,000 shares of stock in the corporation
The Teleglobe  system  transmits,

scrambled, the visual part of the program
which can be received on T\ sews. The
aural portion, however, is transmitted by
telephone lines to speakers in homes of
subscribers hut not  connected  to the
I'\” receivers. Viewing tolls are recorded by
punched tape attached to the subseribers’
speaker control unit, Under the FCC pro-
visions, suthscribers to pay TV cannot be
required to purchase special eqnipment
It will be furnished by the Denver fran
chise holder. Costs to the viewer will be
810 for wire connection, then a minimum
monthly charge of not over 8$3.25. Per
program charges are eapected to range
from $1 to $2, but coulkd run as low as a
quarter or as high as 83.50, depending on
the type of program. The Denver backers

¢
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INSTRUMENTS

I
]

THREE MODELS
CURRENTLY AVAILABLE
OFFERING:

® Taut suspension mavements
® Complete averlood pratection through
automatic cur-out

® 1% DC; 1.5% AC of full-scale
accuracy

® Temperoture, copacitance measure-
ments

® High sensitivity {50,000 ohms per valt
on Unigor 4)
Full details cn Unigors and PRU’s full

line. Write:

Physics Research
LABORATORIES

P. 0. Box 555 « Hempstead, L. I.. New York

Engineers who know
—SPECIFY

A-27
SUPERFINE

LOW-LOSS RF LACQUER

* Q-max, an extremely low loss dielectric
impregnating and coating composition, is
formulatad specifically for application to VHF
and UHF components. It penetrates deepiy,
seals out moistur2, provides a surface finish,
imparts rigidity and promotes stability of the
electrical constants of high frequency circuits.
its effect upor. the Q" of RF windings is
practicaily r.egligible.
* Q-max applies easily by dipping or brusn:
ing, dries quickly, adheres well; meets most
temperature requirements. Q-max is indus-
try's standard RF lacquer. Engineers who
know specify Q-max! Write for new catalog.
*Registered Trademark

Q-max Corporation
MARLBOR0 + NEW JERSEY
Telephonz: HOpkins 2-3636
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Major Breakthrough in Antenna Design

.. . thanks to Vickers Servo Drives

Using Vickers ‘‘packaged’ electro-hy-
draulic servo drives, radar antenna design-
ers are achieving major breakthroughs in
the state-of-the-art. In each case, tnese
breakthroughs involve problems in moving
high-inerzia anzenna loads in one or rmore
planes (azimuth, elevation, traverse) pre-
cisely, smoothly, with high response and
at variable speeds. Important examples
include:

Rapid Accelerations (to 30°/sec.2) On
one massive tracking radar, Vickers servo
drives provide accelerations of 30°sec.?
for inertias up to 7,480,000 1b. in. sec.?
Creep Speeds as Low as .000005 RPM On
this same application, the Vickers drives
provide speeds from 2.78 RPM down to
.000005 RPM (1 antenna revolution every
4.63 months!}, an overall speed ratio of
556,000 to one.

High Gains — Accurate Response On
another series of complex niissile-tracking
radars, Vickers closed-loop drives afford
Velocity Constants over 100 sec.-!.

Low Unit Weight-Volume/HP Ratios
Weights and volumes of Vickers servo
drives favor the antenna designer. For
example, a 25 HP transmission has a
weight to HP ratio of 8 lbs./HP and an
envelope ratio of 0.24 cu. ft./HP.

Small Error Signals Move Large Masses
On many antennas, error signal excitations
as low as 0.10 milliwatts precisely and
instantly control torques up to 4,500,000
inch pounds.
Inherent Anti-backlash Backlash is vir-
tually eliminated by using two hydraulic
motors in series. One drives the load while
the second maintains a small reverse
torque on the gearing.
Other Features Significant advantages
afforded by the Vickers servo drives also
include . infinitely variable speeds « step-
less speed control and reversing . low
horsepower inputs . inherent overload
protection.

* * *

If you are designing radar antennas, sys-
tems or mounts, we would like to tell you
more about these drives and our experi-
ence. Write for Radar Drive Bulletin No.
5306, Vickers Incorporated, Marine and
Ordnance Dept., Waterbury 20, Conn.

ICKERS

DIVISION OF SPERRY RAND CORPORATION

MO-236
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1962 IRE INTERNATIONAL CONVENTION RECORD

WHO MAY ORDER

Professional Group members and Affiliates are entitled
to purchase one copy of those Parts, but only those Parts,
that are sponsored by the Professional Group to which
they belong at the special PG rate indicated below. Addi-

membership in the appropriate Professional Group at the
time he places his order, he will be entitled to the rates

indicated in the preceding paragraph.

Nonmembers and libraries may place orders at the

tional copies of those Parts may be purchased at the
nonmember rate.

IRE members may purchase one copy of any Part at the
IRE Member rate indicated below; additional copies are
chargeable at the nonmember rate. If a member applies for

below.

HOW TO ORDER

Nonmember and the Library rates, respectively, given

Fill in the coupon at bottom of page and mail it, with
remittance, to The Institute of Radio Engineers at the
address given below.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

i Prices for Members of
: Sponsoring Professional Group (PG)
Subject and : s y
Part Sessions Sponsoring IRE IAREnIVI‘em(bfrs (L;I)I,\‘erlbranebs an%l‘isll\ldb).
Professional Group gencies (L), an e
PG M L NM
1 8, 16, 23 Antennas & Propagation .70 $1.05 ' $ 2.80 $ 3.50
10, 18, 26, 41 Automatic Control
2 4,8 rETY T Circuit Theory .00 1.50 4.00 5.00
1, 9,17, 25 Electron Devices
Y ’28,, 33, Microwave Theory & Techniques e o510 wellY I
4, 12, 20, 34 Electronic Computers
4 ,40 T Information Theory AL R0 4.00 LY
Aerospace & Navigational Electronics
S, 13, 15, 22 Military Electronics
g 29, ,47, 54 | Radio Frequency Interference orAl) 1.80 4.80 6.00
Space Electronics & Telemetry
Component Parts
3. 11. 31. 35 Industrial Electronics
6 42, 45. 50. 52 Product Engineering & Production .40 2.10 5.60 7.00
DS SAY Reliability & Quality Control
Ultrasonics Engineering
| Audio
7 30, 37, 43, 51 Broadcasting .80 1.20 3.20 4.00
Broadcast & Television Receivers
7, 24, 38, 46, Communications Systems
e 53 Vehicular Communications SO a0 4.00 AL
Bio-Medical Electronics
2, 19, 27, 32 Human Factors in Electronics
& .,30, ,40, ,44 ’ I Instrumentation 20 U0 et 6.00
Nuclear Science
Education
10 o, 14, 21, 36 Engineering Management .80 1.20 3.20 4.00
Engineering Writing & Speech
Complete Set (10 Parts) $10.10 $15.15 $40.40 $50.50
—_————_ - —_—_—_—_—_—_—_— — — — — — — — —
Institute of Radio Engineers, 1 East 79th St., New York 21, N. Y.
Please send me the following parts of the 1962 IRE International Convention Record: |
. Price . l
l No. of Copies Part Total Price
PG M NM i |
| TOTAL REMITTANCE: |
I
Please enclose remittance with order. I
I Name:
| Address: |
City:
)

December, 1962



ARATOGA

NDUSTRIES

A significant advance in
Precision Control of
Battery Charging and Discharging

Custom designed to meet customer’s
functional requirements.

The SI-332-PS utilizing magnetic ampli-
fier and semiconductor controls is pre-
programmed to insure full battery power
capability under all conditions. Sensing
and memory circuits program the charger
through high rate, low rate, and trickle
charge modes as required by automatic
analysis of the battery condition. During
discharge modes, fast response regufator
circuits prevent overvoltage conditions
at the system output terminals. Non-
finear resistor networks maintain the out-
put voltage within narrow limits over a
wide range of load current and state of
battery charge.

Control features have also been included
to provide local control or unattended
remote operation.

For full information about
Saratoga Industries complete
design, engineering and pro-
duction facilities write

SARATOGA INDUSTRIES

ADivision of Espey Mfg. & Efectronics Corp.
Saratoga Springs, N. Y. « Telephone 4100

PROCEEDINGS OF THE IRE

December, 1962

e/i«. Industrial

Engineering Notes

‘cntinned fron ge 70

expect initially to have 2,000 subscribers
in one-fourth of the eity under a proposed
agreement  between  Gotham  and  the
Mountain States Telephone & Telegraph
Co. The tests are expected to begin in siv
months. The FCC said it had no other
pay T\ applications pending.

INDUSTRY MARKETING DDaTA

Distribution has been started of the
most complete, authoritative reference to
the U. S. electronics industry available—
the 1962 Yearbook of EIA’s Marketing
Services Department. The work replaced,
m a new and colorful magazine-size format
and with a marked inerease in factual con-
test, the EIN Face Book, the industry's
standard general reference since 1954, T'o
obtain all the information packed into the
Yearbook's 70 pages of text, including 78

tables and charts, a single  rescarcher
would have to consult several hundred
sources,  according 1o ELV Marketing

Services Director William F. B, Long.
Much of the data, Mr. Long observed, re-
flects sales and  production information
from LA member and
ntember  companies participating in the
\ssociation’s 70 marketing services and
programs and several dozen vearly special
studies. 171\ has distributed the Yearbook
to the hirst and second ELA member-com-
pany representatives. Additional  copies
are available at the special membership
price of 8$1.00 per copy. The price to the
public is 8§2.00. Order from Office of In-
formation, ETA Headquarters, 1721 De-
Sides Street, NOW., Washington 6, D, C,
Annual sales of electronic and nonelec-
tronic teaching machines is expected to
climb from the $5 million during 1960 to
$125 million in 1970, with dollar value of
electronically operated machines climbing
from 5 per cent to 50 per cent, according
to a report prepared by the Marketing
Services Committee of the EIA Industrial
Electronics Division. I'he study attributes
the anticipated market growth during the
current decade to expected improvements
in program material,  expanded  publice
awareness of the benetits of teaching ma-
chines, and increased machine sophistica-
tion and quality. The bulk of the present
market is industrial and military, the re
port observes, but schools will be the nia-
jor purchasers toward the end of the
decade.  lixisting problems, including a
lack of standardization and resistance by
some educators, are expected to be solved
by 1063, the report predicts. * Thereafter,
weelerated growth of the teaching ma-
chine industry is expected. The market
will receive added impetus at this time
through the employment of computers
with teaching machines.”™ A limited num-
ber of single copies of the study, *Report
on the Teaching Machine Market Through
1970,7 is available from the Industrial
Electronics Division, ELA Headquarters,
1721 DeSales Street, NV, Washington

collected non

(Contoed

n page 86.1)

POWER
SUPPLY

TECHNICAL
LITERATURE

For the very latest information,
Kepco, Inc,, offers a wide variety of
useful illustrated booklets described
below. For your complimentary copies
write today.

EJ Notes on SYSTEMS APPLICATIONS
OF REGULATED POWER SUPPLIES:

40-page REFERENCE HANDBOOK aids
the engineer in making full use of the ver
satility built into many of today’s power
supplies.

Information ranges from the fundamentals
of selecting a power supply, to detailed
theoretical discussions on applications for
systems use.

POWER SUPPLY NEWS:

Newsworthy and pertinent facts related to
the use of power supplies in the electronic
industry. Feature articles in present issue
describe: Significance of Patents in the
Electronic Field Today: Design Notes; and
Power Supplies in Systems Applications.

AN ANALYSIS of
COOLING METHODS:

Advantages of forced-air blowers over large-
area convection systems are discussed in an
effort to analyze overall equipment reliability.

UNDERSTANDING POWER SUPPLY
TERMINOLOGY and a NOMOGRAPH
on WIRE LOSSES:

Comprehensive definitions of the most-com-
monly used significant terms will assist the
engineer in the understanding of Regulated
Power Supplies.

Actual use of Nomograph supplied enables
plotting of voltage loss across the load sup-
ply leads,

Designing a CONSTANT-CURRENT
POWER SUPPLY:

This informative material defines a constant-
current source. It then describes a method of
converting a standard constant-voltage
source to a congtant-current source.

-
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. NEW WAYS TO IMPROVE
YOUR CIRCUIT RELIABILITY

[l

100 10°
(=1
g N 00 =
=1 \k\lI, Semiconductor Network 3
g Achieved Reliability Levels 5‘
= o ‘;\N é | | e
- 10 + 100
o] Semiconductor Network —
% Predicted Reliability 2
3 e Trend 3
: U T e % 0 5
£ Estimated Level ' T'"
2 2nd Quarter 1962 7 z
g o { } . -
g Ta—285°C
5 | | |
2 .001 8

1 3 4 1 3 4 1 2 3 4 10
1961 1962 1963

The chart above shows a circuit failure rate of about 0.13%
per 1000 hours at 85° C. Use of acceleration factors deter-

mined through test data would give an approximate circuit
failure rate of 0.02% per 1000 hours at room ambient.

First Report Issued on Reliability of
gonrd cracur® Semiconductor Networks

Texas Instruments has just pub-
lished a 50-page report, com-
prehensively covering tests on
Series 51 SOLID CIRCUIT semi-
conductor networks. A total of

SOLIO CIRCUIT semicon-

ductor network, actual
size

74A

365 of these micro-electronic de-
vices manufactured during the
fourth quarter of 1961 and the
first quarter of 1962 were placed
on environmental tests, life tests
and step-stress tests. Here is a
summary of the test results:

ENVIRONMENTAL TESTS: The en-
vironmental test series indicated
that the 85 units tested were
capable of withstanding environ-
mental stresses in excess of those
normally required of semicon-
ductor devices used in military
applications.

LIFE TESYS: A total of-255 TI semi-
conductor networks were placed
on life test — both operating and
storage — for a total of 355,000
circuit hours. Since each network
contains approximately 20 dis-

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

crete components interconnected
as a circuit, this is the equivalent
of more than 7,000,000 compo-
nent hours. The results of these
tests and similar data obtained
subsequent to the issuance of the
report show the reliability trend
indicated by the chart above.

STEP-STRESS TESTS: Twenty-five
semiconductor networks were
temperature-stressed to destruc-
tion. Defect-analysis of all failed
parts were performed to deter-
mine failure modes. Process im-
provements and even more strin-
gent process control have already
been established as a result of
the tests.

If you would like a personal copy
of the complete semiconductor-
network reliability report, ask
for Bulletin 549-1.

*Trademark of Texas Instruments Incorporated
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Over-all Circuit Reliability Increased With Tl Unijunctions

HERE’'S HOW: A single Texas Instru-
ments unijunction transistor will do
the job of several ordinary transis-
tors and resistors in many applica-
tions. This means greater over-all
reliability (and economy) for your
circuits, since fewer components
and fewer connections mean fewer
opportunities for trouble to occur.
In addition, TI unijunctions are
highly reliable semiconductor de-
vices themselves. More than a half-
million unit test hours (both high-
temperature storage and operating
life) have already been accumulated
— without a single catastrophic or
degradation failure. Operating
characteristics of the devices have
remained well within acceptable
parameters (see the charts on oper-

A full line of 22 unijunction tran-
sistors is now available from Texas
Instruments. These units feature
dissipation to 600 milliwatts, inter-
base resistance from 4.0 to 12 kil-
ohm, intrinsic standoff ratios from
0.47 to 0.8, and extremely low peak
emitter current ranging from 6 to
25 microamps.

The special characteristics of TI
unijunctions — particularly their
highly stable negative resistance —
make the devices ideal for high-
reliability applications such as re-
laxation oscillators, sawtooth gen-
erators, trigger circuits, counters
and bi-stable circuits.

Ask for bulletin 504-2, containing a
number of useful circuit applica-
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30 Million Test Hours Now Run on Tl Hermetic Film Resistors

More than 30 million unit hours of
extended load life have been run on
Texas Instruments CG series hard-
glass, hermetic film resistors. Not a
single catastrophic failure has oc-
curred during these tests, for a re-
markably low failure rate of 0.003%
per thousand hours (60% confidence
level). In addition to this impres-
sive evidence of built-in resistor
reliability, TI has accumulated a
“library” of test data on resistor
stability

TEST CONDITIONS: Over the past
two years, more than 60 standard
production lots of CG1/4 and CG1/8
resistors have been subjected to

long-term load life tests, up to
10,000 hours per lot. These tests in-
clude: five ambient temperatures —
from 25°C to 175°C; seven wattage

levels — 0, 1/64, 1/32, 1/16, 1/8,
1/4, 1/2 w; three maximum volt-
ages — 250, 300, 350v; and 35 ohmic
values — 24.9 ohms to 1 megohm.

STABILITY PROOF: The graph above
shows one test, typical of the series.
Notice the exceptional stability in-
dicated by the drift curve, even
under conditions of maximum power
and maximum continuous working
voltage.

You may be surprised to learn how
economically you can buy TI her-

metic resistors which provide all of
the superior performance indicated
by the test data. Ask your Texas
Instruments sales engineer for more
detailed information, or write for
Bulletin 504-3.

If you would like to have more detailed
specifications and application informa.
tion on the products featured in this
advertisement, call your local Tl sales
engineer or write to Texas Instruments
Incorporated, P. D. Box 5012, Dallas
22, Texas.

Semiconductor Networks Bulletin 549-1
Unijunction Transistors Bulletin 549-2
Hermetic Film Resistors Bulletin 549-3

SEMICONDUCTOR-COMPONENTS
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Positions ,
4& Open :ﬁ\m

The following positions of interest 1o
IRE members have been reported as
open. Apply in writing, addressing rephy
to company mentioned or to Dax No,

I

The Institute reserves the right to refuse any
announcement without giving a reason for
the refusal.

Proceedings of the IRE
| East 79th St., New York 21, N.Y.

ELECTRICAL PROFESSORS

I’hDSs regnired for newly merged state uni.

ersit ¥ L Hate  t ing nd
1 Inn unities it mtral eng
ot ampled data sy<tems,  and  advaneal
sork theory. Facellent consualting and Jtarson
with rescarch-aninde wal industry, Outstandin
1 and frinze hene Tichistry -hased
WCANEs are amvile Vpply Chairnin { Fle
trical wmneering, e Uniy f XNe

York at Buflalo, 3135 Man trect. Buffa !
vew York.

SENIOR ELECTRICAL AND ELECTRONIC

ENGINEERS

lengime opportumnes in expand inde
cident rescarch institte loeated  in cultural
enter area audjacent 1o mmiversities ar e
o natior outstandmyg teehmeal and seientih
hrarie srronnded by pleasant reside ]
ricts ol apping centers, Posit - [HA
M.Sooand PhoD incers with backuera 1
Mensive experience ntent clection
wave  pr t m,
ted ques, o distrilm
nalyst A degree red mdue
re U oand o1 Tt [N
seellent t ieal nit nvironmen
Please send  vour resu M Harold 1
tout. Dircctor of  Fngineerin Midwest Re
carch Institwe, Volker Bonlevard, Kansis
City 1t Missom Wooequal oap miy  em
plover

CONTROLS RESEARCH ENGINEER

Electrieal engineer IPhoD. and experienc

n cither contro cory. cleerrical reuwiry., ar
I state devices needed for e 1 diree

wf actd prograny, | ~ unique sdtempl 1o

latest coneepts to commercial and indn<rial

dnets on o sy st S Nend resume to Bos

ELECTRONIC ENGINEER
ENRICO FERMI IXNSTITUTE FOR XU
CLEAR STUDIES ha positic vailuble
a S0 or MUSFLEL !

ith mininnn

werien not ~IR md development  of
transistorized cirenitr We offer the opportumty
work wit nu up of dedicated seren
engazed in basie physies research. Salary

pen, send resume e complete contidence. Wi
n R. Hatchins, UNIVERSITY Ol CHI
CANGO, 950 K. 381 Street. Clieaga 37, i

ASSISTANT COMMUNICATIONS
ENGINEER

Large Class 1 Railroad, Opportimity for
engineer witl leas and infuiative y grow wil
- eanpanding organi md assume subst
tial management functions. Report to head of De
partment and e ponsible to design and  <pe
cification of system  communications, including
development uf  policies, directing  activities  of
issistant engineers, supervisars and technicians

Gradnate to ape Fxperience in VILF or mi

sied on page )

You Are Invited
To Explore A Scientific Community
That Welcomes...oee s

ASSIGNMENTS NOW OPEN ACROSS ENTIRE SYLVANIA ELECTRONIC SYSTEMS DIVISION.

LOCATION KE
A[(B|C|D|E|F

RESEARCH OPPORTUNITIES IN:

1. Secure Communications Techniques 50 e 0
2. Perception & Learning Theory. ... .. P ]
3. Character Recognition ....................
4. Speech Recognition B .. .
5. Operations Research ...  ............. ....... °

ADVANCED DEVELOPMENT OPPORTUNITIES IN:

6. Electronic Warfare Systems BN8G 000000000
7. Detection & Tracking Systems. . 548500600 .| e
8. Solid State Circuitry . ©0000000000000008 °
9. Intelligence & Reconnalssance ©0000000000000 o
10. Data Processing Systems . ... .. .......«c. 0. ...
11. Phased Array Antennas. ..... 63 000000000a00000
12. Electroluminescent Displays ..... .............
13. Digital Contro! Systems .. .

14. Anti-Intrusion Anti-Missile Systems

15. Communications Systems L

16. Logic Design ........ . e

17. Microelectronics . .. ...

18. Receiver Circuit Deslgn

19. Systems Integration .

20. Servomechanism and Control Systems .

21. Digital Computer Design. . ... ...............
22. Transmitter Circuit Design .

ADVANCED SYSTEMS ENGINEERING:

23. Advanced Systems Planning

24. Command & Control Systems. S

25. Systems Analysis & lntegratlon ...... P
26. Systems Management .. ... 9000000000000
27. Communication Theory ... ................. ..
28. Information Processing Systems. ..............
29. RF Systems, Microwave/Antenna. .. .. .. 0000 .
30. Signal Processing Systems ... ......... ... .......
31. Data Acquisition and Conversion. 5000
32. Electro-Magnetic Wave Propagation . ....... ..

PRODUCT SUPPORT (Sylvania Electronic Systems)
33. Field Engineering & Training. ........... 5000 . [

A) EASTERN OPERATION D) SYSTEMS ENGINEERING &
(Suburban Boston) MANAGEMENT OPERATION
100 First Avenue, Waltham 54, Mass. (Division HQ, Suburban Boston)

40 Sylvan Road, Waltham 54, Mass,

E) APPLIED RESEARCH LABORATORY
(Suburban Boston)
40 Sylvan Road, Waltham 54, Mass.

C) WESTERN OPERATION F) PRODUCT SUPPORT ORGANIZATION
(SuburbanSanFrancisco) (Suburban Boston)
P.0O. Box 188, Mountain View, Calif, 1210 VFW Parkway, West Roxbury, Mass.

B) CENTRAL OPERATION
(Suburban Buffalo)
1100 Wehrle Drive, Williamsville 21, N. Y.



|
\ “"EVERY GREAT ADVANCE IN SCIENCE HAS ISSUED
FROM A NEW AUDACITY OF THE IMAGINATION’ - JoHN DEWEY

-AuUDaACIOUS IDEAaS

This is Sylvania Electronic Systems — a wide-ranging organization which provides its technical staff with
broad individual opportunities for inquiry, experiment and debate. A mental environment has been born
in which new ideas have time to ferment and rise to the top.

.
¥
’
L
|

AAA thisis a community primarily concentrated on developing advanced concepts for a wide
range of defense systems: communications, information handlirng, electronic warfare,
reconnaissance, surveillance, detection, tracking, military command and control and
other areas (with special emphasis upon systems planning and management).

AAA itis based upon alaboratory concept. made up of small groups of research and develop-
ment people who are backed by product design, production and field service; (there are
17 interrelated laboratories, located in suburban Boston, the San Francisco Bay Area
and suburban Buffalo).

AAA and, this major Sylvania division provides Government Systems Management for
Genera! Telephone & Electronics Corp. —one of the great U.S. industrial complexes.

In terms of professional enrichment, diversity and personal growth, Sylvania Electronic Systems pro-
vides talented men with unique opportunities for a thoroughly rewarding, long term association. Study
the listings to the left and seze if your chosen field for discovery is here.

Please mail coupon to Manager of Professional Staffing at
'.w°u'd ine (? LI more cLin 35 | the location of your choice. Attach resume if available.
signments with Sylvania Electronic

Systems which [ have circled below:

SYLVANTIA eLecrronic systems

Government Systems Management

for GENERAL TELEPHONE & ELECTRONICS

1 2 3 4 5 6 7 8 9 | Name )
10 11 12 13 14 15 16 17| aydress

18 19 20 21 22 23 24 25

City____ ) Zone State_

26 27 28 29 3C 31 32 33

Degree(s)_____Yr(s) of Graduation 11— . An Equal Opportunity Employer




ACF Electronics . . . a company on the move! Positions W}//
AA Open /ﬁ\

o

off

LIBRARY OF CONGRESS

cailah o~
GR-11, 3 wle GR-

¢ Offce. Ll
D.C

UNIVERSITY OF CALIFORNIA
SAN DIEGO

LEADER IN MICROWAVE COMPONENTS & SYSTEMS RECTOR _
FOR THE NATION’S AERO/SPACE PROGRAMS i i

NOW...at ACF

OUTSTANDING CAREER OPPORTUNITIES

Recent developments and demonstrated accomplishments P {
have made ACF Electronics a leader in microwave compo- la, California
nents and systems for the nation’s space effort. Take

ACF’s radar beacons as an example; they qualify for more

major missile and satellite programs than any competitive D
product.

PROFESSOR OF ELECTRICAL
El R

The expansion of this activity at ACF now goes on at an ¢

accelerated pace. New responsibilities include the develop- iz @
ment of advanced microwave components for Gemini and t »
Mercury. We invite talented engineers on senior, inter- 1 I

mediate, and junior levels to share in this dynamic growth.
: Y g CRITICAL VACANCIES AT DSA

Direct your inquiry to: T. P. Cernosia, Supervisor of CENTER, DAYTON, OHIO
Employment I Engineer
— Electronic | 11
1 Er (
ACF ELECTRONICS Mechani
DIVISION R

ACF INDUSTRIES INSTRUCTOR POSITIONS

—_ . I ] Texi College

I

Paramus, New Jersey (suburb of New York City) An equal opportunity employer ’ (I
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A current Bellcomm project

The Moon, Mars, Venus, long objects of wonder, are now destined for ex-
ploration. ® As you read this, Bellcomm is at work for NASA—planning
early phases of this vast exploration, analyzing systems needed for landing
man on the moon. ® If you're qualified, you might like to join the vanguard
of the expedition. There are rewarding openings in the fields of physics,
mathematics, engineering, flight mechanics, propulsion, man-machine re-
lationships, aerodynamics and aeronautical ergineering. ® Bellcomm, the
newest company of the Bell System, is an equal opportunity employer located
in Washington, D. C, Résumés will be promptly and carefully considered.
Address them to Mr. W. W. Braunwarth, Personnel Director, Bellcomm, Inc.,
Room 501J, 1737 L Street, N.W., Washington 6, D. C. ®

(3Q Leftto right, above, astronomical symbols for the Moon, Mars, and Venus.

BELLCOMM, INC.

A Bell Telephone System Company



NUCLEAR

POWER...
GIANT STRIDE
INTO SPACE



@ Nuclear propulsion is moving swiftly to the forefront of space exploration. For challenging
solar and planetary missions or scientific investigations beyond the plane of the ecliptic,
nuclear propulsion is essential. For lunar missions, it is highly attractive. This is
substantiated by Dr. Glenn T. Seaborg, Chairman of the Atomic Energy Commission:

“| believe that nuclear propulsion could provide the most feasible means of accomplishing
space missions involving heavy payloads and long voyages in the foreseeable future.”

As NASA's industrial partner in the management and accomplishment of the RIFT
(Reactor-In-Flight Test) program, Lockheed is a leader in this dramatic application of nuclear
power to space flight. Lockheed's role is the design, development, integration, application
and testing of the first nuclear-propelled space vehicle. Its purpose: To demonstrate the
feasibility of nuclear propulsion in a space flight environment.

Moreover, Lockheed is involved in another important space application of nuclear energy: its
use in nuclear electrical systems to operate auxiliary equipment, and eventually in

electrical propulsion systems.

Nuclear space applications is but one of many areas being explored by Lockheed Missiles

& Space Company. As one of the industrial leaders in current space investigations, many new
positions are continually being opened for scientists and engineers of proved ability in all
disciplines. And Lockheed’s ideal location in Sunnyvale, on the beautiful San Francisco
Peninsula, makes living as well as working invigorating and stimulating.

If you have proved ability and wish to work in a challenging environment, please write:
Research & Development Staff, Dept. M-40E, 599 North Mathilda Avenue, Sunnyvale, California.
Lockheed is an equal opportunity employer.

LOCKHEED mMISSILES & SPACE COMPANY

A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION

Systems Manager for the Navy POLARIS FBM and the AGENA vehicle in various Air Force Satellite programs,
Other current projects include NASA programs as the 060, ECHO, NIMBUS, RANGER and RIFT.




Positions :
A Open ;ﬁ“\m

LIFE SCIENTIST

We amplify careers S SR
at MOTOROLA in Phoenix

1 . 1] w Yor

SCIENTISTS AND ENGINEERS

und or  opportanit in in
S In
1 ar
3 3 2 . K our newly Devel
The d-c amplifier shown above is a vital component of the solid state T ent . o Rm
switching circuitry within the Minuteman Command Receiver mston, Dept 300, Manage vistrativ
e ions, | tre *alo Al
Calife

Engineers discover, after joining the Military Electronics Division SR Sl LRSS

of Motorola in Phoenix, that they have a new-found enthusiasm .

for their work and a fresh sense of accomplishment. That’s be- ilit prefiminar

cause all professional personnel are individually selected and plete e and dual e e
then assigned to challenging state-of-the-art projects which fully tl physies including opties and

utilize their training, experience, and creativity. We can thus \\\({;‘lifﬂt:’,"H'f\_(_\\'(,]f,’,”l:‘,f,ﬂff‘_' o ‘2”\‘:1
provide greater career opportunities for our engineers and also Street, Palo Alta. California

broaden Motorola’s capabilities as a leader in the field of advanced

g n ELECTRONICS SYSTEMS ENGINEER
military electronics.

T'o perform conceptnal de and  feasibilin
SPECIFIC OPPORTUNITIES ARE: ) : . I !
Antennas and Propagation Parts Reliability ) y systems. Prefer MSEE an AEa ¢
Command and Control Data Acquisition, Processing i clectronie techniques e video
Missile and . and Display 1 ”1;‘ W, Jobmston, Dept 300, Manager. Adasin
Space Instrumentalion Radar and Radar Transponders LT kel ot
Ground Support Equipment Guidance and Nuavigation Palo Alto
Digital Logic Systems Spuace Communiecations
Integrated Circuitry Telemetry ) MAI
Reliability Analysis o Instrumentation and Display |
Reliability Program Coordination Test Engineering p
Write Phil Nienstedt, Manager of Recruitment, Dept. 6112
S ,
Wi 1o 1stot
Administraty
GC Mo 7 OROLA reet, Palo Al
Employer Military Electronics Division ELECTRONIC ENGINEER
n and velop n vic

Vv X . ] 7 A

Motorola also offers opportunities at Chicago, Ihinois, and at Culver City and Riverside, California
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EQUIPMENT
DEVELOPMENT

BSEE — Elec. Eng. — 3 yrs. exp HF or VHF . CR or D)

BSEE — Elec. Eng. — 3 yrs. exp. Automatc Test and
Checkour (CR or D)

BSEE — Elec. Eng. — 6 yrs oxp Power Servo Design (CR)

BSEE — Elec. Eng. — 3-5 vrs exp. UHF (CR or D)

BSEE — Elec. Eng. — 3 yrs. exp. Command Concrol
Systems (CR)

BSEE — Elec. Eng. — 3 yrs. exp. Radar Beacon Work (CR)

BSEE — Elcc. Eng. — 3 yrs. exp. Television Transmission (CR)

BSEE — GSE Supcrvisor — 5 yrs exp. Equipment
Development (CR)

BSLE — GSE Eng. — 3 yrs. exp. Ground Support (CR)

BSEE — Digital & Logic Design — 2°5 yrs. exp. (D)

BSEE — Circuit Design — 1-5 yrs. exp. (D)

BSEE — ECM — 25 yrs. exp. (D)

SYSTEMS

MSEE — Syscem Analyse — 5 vrs. exp. Modulation
Technique (CR)

MSEE or equiv. — Syscem Analyse — 5 315 oxp Tracking
and Ranging (CR)

MSEE — System Analyst — 5 yrs. exp. Communn.ations (CR)

BSEE minimum — GSE Integration Supcrvisor — 5 yry exp,
Ground Support (CR)

MS or equiv in Physics or Mechanics — §

vstem Analyst —
Jyrs. e

P. Classical or Celesdal (CR)
BS — Field Supervisor — 5-10 yrs. exp. Aitborne Electronics
and Communications (CR)
BS or equiv. in Ficld Eng. — 3.5 yys €xp. Com. (CR)
BS inimzam — GSI Layou( Eng. — 5 yrs. exp. Layout (CR)
BSME or equiv. — Mech, Eng. Supervisor — 810 yrs cxp.
Macagement and Administration (CR)
BSME or equiv. — Mech Eng
Designs (CR)
MSME — Mech. Eng. — 3.5 yrs. exp. Thermal Design
and Evaluation (CR)
ME or equiv. — Mech. Eng. — 3.5 yrs. exp. Environmenzal
Test and Procedures (CR)
BSEE — Elec Eng. — 4 ¥rs. exp. Circuit Design and Com. (D)
BSEE — Elcc Eng. — 3.5 ¥15. €xp.

- =33 y1s. exp. Packaging

BS

Microwave Sysrems (D)

DATA

BSEE or higher — Senior Staff Asst. — 8-10 yrs. €Xp
Digital (CR or NB)

lied Math —

e Ph(?ompAr?r}\’g (CR or NB) .
BSEE — Elcc.lﬁng. _ 58 yrs. cxp. Dig
Design (D or NB) .
MS Applicd Math — Business Programming
exp (Dor NB) N

MS Applied Math — Logic Program

810 yrs. exp. (D or NB) . A

i Logic Program Designer —

10 yrs. exp. Business
ital Data

— eXt.

. b —
PhD Applied Mar
g 8-10 yrs. €Xp- (D or NB) .
i ic Designer — (2 )
higher — Lagic : : o)
:SS?ES z: hi,:hcx — Paripheral Equip. Designer — (

BSEE —
BSEE —

Elec. Eng. — 3 yrs, ©xp. Tropospheric Scatcer (D)
Elec. Eng. —2.7 yrs. exp. UHF, Scateer, Microwave
Systems Design (D)

S Sl

GENERAL

BSEE or higher — Resident Eng. — 3.5 yrs. exp.
Communications (CR)

BSEE ot higher — Senior Staff Asst. — 810 ¥15. €Xp.

TV Theory (CR)

BSEE — Test. Eng. — 3 5 vrs, exp Communication
Design, Testing (CR)

BSEE desirable — Logistics Eng. — 2.3 yrs. exp.
Space Progmm Logistics (CR)

BSEE or higher — R&D Eng. — 1.5 yrs. exp.
Antenna Systems (D)

BSEE — Elec. Eng. — 1-5 y1s. exp. Design Review
and Predicion (D)

BSEE — Project Test Eng. — 1.5 yrs. exp. Quality
Assurance (D}

BSEE — Telephone Eng. — 4.7 yrs. exp. Central
Office (D)

ME or IE — Staff Eng. — 2 yrs. exp. in MTMM
(CR, D or NB)

MS or PhD — Solid Statc Physics — 3 ¥Ts. exp.
Thin Film Dev. (D)

BSIE — Prod. Methods — 14 yrs. exp. (CR)

BSEE or higher — Comp. Designer — Exp. in
Network Theory (NB)

PLEASE NoTE

Address 4)) correspondence to Dept. py

On listings Marked (CR)
COLLINS RADIO coMmi

send resume ¢ LR N

- R. NUss,
PANY, CEDAR RAPIDS, 10WA
On hsrings marked (D), send resume g

o C. p
COLLINS RADIO COMPANY. DALLAS 'I’EI;(iLSSON.

send resume ¢ E

D. MONTA
MPANY, NEwpo, NO,

RT BEACH,

an equal ©OPportunity cmplayer




ENGINEERS:
Systems, Design,
Development
PHYSICISTS

opportunity
and
advancement
are

‘GO y
at VITRO!

DYNAMIC EXPANSION
CREATES NEW
CAREER POSITIONS

Vitro Laboratonies is expanding on all fronts . . .
missile systems engineering design and devel-
opment . . . analysis . . . research and study. We
are stretching the parameters of knowledge in
space, in the air, on the ground and underseas.
We invite you to enter the “go” climate of Vitro.
Vitro 1s a good place to work. Here you will find a
professional atmosphere conducive to onginal and
imaginative thinking. Skilled clerical and tech-
nical support frees you to concentrate on the crea-
tive aspects of your assignments, and salaries are
at alevel worthy of your attention. You will advance
as fast as your talents allow.

Career appointments are available immediately in
the following areas:

MISSILE SYSTEMS ENGINEERING

Polaris, Typhon, Talos, Tartar

DESIGN & DEVELOPMENT

Digital equipment

ASW equipment

Underwater vehicles

Simulators  Torpedoes

Electro hanical | hi i t
ANALYSIS

Radar and IR systems

Digital and analog equipment
Fire control systems

RESEARCH & STUDY

Reliability and feasibility studies
Basic and applied research
Weapons systems analysis
Acoustic studics

ASW studies

WRITE OR PHONE COLLECT for details:
Manager, Professional Employment

Vitro (ABORATORIES

Division of Vitro Corparation ot America

Dept. 225, 11000 Georgia Ave.

Silver Spring, Maryland

(Residential suburb of Washington, D. €.}
Phone: WHitehall 2-7200

An equal oppartunity employer
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A Positions Yy

Open /W\
1 t
~systemn BROFE and experience with correla-
tion  cirenitra, not necessarily < 1. pre
ferred. Write to R, WL ) )
manager. Administrative Operations.
Hanover Street. I'alo Al 1

CRITICAL YVACANCIES AT GRIFFISS
AIR FORCE BASE, ROME, NEW YORK

tndonsirial Enuin N n
Electro [ e GN
flectrical Fn G 1
Industiral Engi N 1345
I lovee Development Ofticer GN-11 U TH
Supyy Preservation & Pack

ng Npee GX-|
Medicul Ofticer (Oceupational.

Health & Medicine) GR-12
3 Y ¢ |

Dt Processi G-l {4
Me nical Fngineer Gx- fst pa
Flectronic Fngineer (Genl)  GS-1 R 1
Flectrical Engime (Genl) X1 D 1
Civil Enuineer ON-13 0 %1 1

ASSISTANT PROFESSOR
For February 1963 an opening on ¢
I Engineerit FFaculty | o
I" "l ~OF the ‘ ",l(‘(""”l 1
nter~. "D, required. Write to Dr. Ma
ical Engineering D) o P Inst
0 New York

Outstanding Opportunities
to $40,000

Comm. Systems $19,500
Computer Syst. Anal.  $18,000
C & C Systems $20,000
Secure Comm. Syst. $17,500
Radar Systems Des. $16,500
Weapons Syst. Mgr. $28,000
Ops. Research Mgr. $23,000
Device Development $18,000
Computer Hard. Des. $18,000
Corp. Facil. Planner $27,000
Sr. Circuit Designer $18,000
Sr. Numerical Anal. $19,000
C & C Display Syst. $18,000
Sr. Researcher $30,0°°
Director of Research $40,000
Dir. Reliability $35,0C0

Expenses Paid by Employer Clients

CROSS
COUNTRY
CONSULTANTS

PERSONNEL SEARCH SPECIALISTS

225 €. REOWODOD ST. « BALTIMORE 2, MD. « 539-6604

gned o Fi

Creative Lngincer and Scientist

e

ELECTRONICS SCIENTISTS
& ENGINEERS

concentrated
research

In Space
communications

Republic's Missile Systems Division
is focusing its creative forces on
breakthrough concepts in space
communications. Particular empha-
sis is being given vehicle-to-vehicle
and vehicle-to-ground contacts,
broadbanding techniques, trans-
mission through ionized environ-
ments, communication over cosmic
distances and the all-encompassing
requisite of random noise reduc-
tion.

For those who can turn these de-
manding assignments into personal
achievement, there are select open-
ings in the following areas:

= MICROWAVE THEORY
= RADAR DEVELOPMENT

= COMMUNICATIONS
RESEARCH

® IR & OPTICS DESIGN
ANTENNA MINIATURIZATION
MIXER, MODULATOR AND
FILTER DEVELOPMENT
MICROCIRCUITRY

DIGITAL & ANALOG DESIGN
HF PULSE CIRCUITRY
MULTIPLEXER DESIGN

SECURE COMMUNICATIONS
SYSTEMS

= SYSTEMS ANALYSIS
a TRANSMITTER,
RECEIVER DEVELOPMENT

Write Mr. Paul Hartman,
Technical Employment Supervisor

MISSILE
SYSTEMS
DIVISION

REPUBLIC

AVIATION CORPORATION

223 Jericho Turnpike
Mineola, Long Island, New York

4
An Equal Opportunity Employer

December, 1962



Positions
Open /m\

OVERSEA

presents

hallenge West.,

An opportunity to contribute signific to tl
levelopment of a vou i silable to
lis i tra-

and 1 humani

ties, and inguage. Grad
uate degrees require Write to Mi Shirley

Osmmun, Personnel Officer, Robert College, Bebek

Post Box 8, Ist.mbul. Turkey; with e y the
Near East Col F
ue, New York ew York

YV Armne( oreces ctlerans
By Armed F Vet

In order to give a reasonably equal op-
portunity to all applicants and to avoid
overcrowding of the corresponding col-
unmm, the following roles have  heen
adopted:

The [RE  publishes free of  charge
notices of positions wanted by TRE mem-
bers who arc now in the Service or have
received  an lonorable  discharge, Such
notices should not have more than five
lines. They smay be inserted only after a
lapse of one month or more following a
previotis insertion and the maxinm num
ber of insertions s three per year. “The
IRE. necessarily reserves the right to
decline any aunouncement without assign
ment of reason.

\ddress -eplics to hox number indi-
cated, ¢/o IRE, 1 East 70th St., New
York 21, NY

FIELD SERVICE ENGINEER

Fifteen vear ried experience in nmu

n and allied  fields  desires meaningful
employment in ficld <ervice enginecring, Would

prefer long term, familyv-tvype overseas location
where command of Russian and German would
be an asset. Salary should be interes but
econdary to interest in work and <atisfaction
rained in i he job done Ve 340 Pres.
ently emploved in field <ervice division of large
electronies hirm, Write Box 4011 W,
DATA PROCESSING
B.S. Math. tional Physics \ge 39
with 12 vea ¢ data pro
sing. Ir M: v RN
em vy nd N % of such applic
18 as Spares Proy ne, Parts Lists, data
commanications nd  cost reduction  programs,
Fhotonghly  familiar  wit d general
pose computer  de T
t ymput applic ms - are Write
1012 W\

TECHNICAL SALES REPRESENTATIVE

Fechnical representative for firm  interested

i servicing any  electronic progriam  connected
1th the Electronies Command of the Dept. of the
Memy  located at Fort Mommout New  Jersey

Have MS 10 EE, 14 vears experience e de

PROCEEDINGS OF THE IRE December, 1962
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Jet Propulsion laboratory needs heads that work well. JPL needs imagination, inventiveness, experience
ond a boundless curiosity. There are many scientists and engineers that fit this bill. Maybe you're one
of them. If so, maybe you'll put your head to work on the work we do: designing the spacecraft and
instrumentation that will explore our moon and planets. A big job? Sure. But the satisfactions are big, too.

madiginnow.
You will nocoive apreompt ngply-

{If you've already made a long-form resume, send it in to JPL today.)

name

address

city state. phone

education and training:
degree subject school date rec'd

BS

MS

PhD

currently employed

how long on present job. salary

current position

primary specialty.

® SYSTEMS DIVISION @ SPACE SCIENCES DIVISION e TELECOMMUNICATIONS
DIVISION e  GUIDANCE & CONTROL DIVISION e  PROPULSION  DIVISION
® ENGINEERING MECHANICS DIVISION e ENGINEERING FACIUTIES DIVISION

ASTRONOMY Telemetry AERONAUTICAL Computer Programming
Astrophysics Communications-Radioc  ENGINEERING Data Processing
Orbital Mechanics Antennas Aerodynamics Celestial Mechanics
Digitol Computers Stability and Controls
Analog Computers Spacecraft Structures
ELECTRONICS Propulsion Systems PHYSICS
Energy Conversion MECHANICAL Gas Dynamics Semiconductors
P ENGINEERING Cryogenics
<S-;ervaamechunisms Structures MATHEMATICS Magnetohydrodynamics
Elyr:)s o Dynamics logic Thermionics
Tec r'o'n Cplucs' Stress Analysis Number Theory Plusrna
srunsns or Circuitry VT Numerical Analysis Optical Instruments
ensors . Heat Transfer Probability and Spectroscopy
|ns"rumentohon Properties|and Statistics Infra-red
Microwaves Mechanics of Information and Com. Molecular-Atomic
Radar Materials munication Theory Atmospheric

"Research ond development for America's lunar, planetary and interplanetary exploration programs.”

JET PROPULSION LABORATORY

4804 Oak Grove Drive, Pasadena, California « Attention: Personnel Department

Operated by Califarnia Institute of Technalagy for the National Aeronautics & Space Administration

""An equal opportunity employer.” U. S. citizenship or current security clearance required.

h------------------------------J

{1

(Continued from page 83.-1)

~sign and development and  production of  com-
munications  equipments. Thisc includes man-
agement ad snpervision, Write Box 4017,

FIELD SERVICE ENGINEER

Married, ape 43, retired army officer with 22
years communications experience. Sinee 1960 in
mavagerial position, guided missiles range divi
~ion. major airlines. Extensive hackgroumd  in
communications  facilities  construction and  in
stallation. Including broadeast stations, telephone
cetnral office. microwave radio systems and mis
~ile tracking stations. Holder of FOC First Class
Radiotelephone  License. Western U8, or for-
eign assignment preferred. Write Don 4018

TECHNICAL REPRESENTATIVE

Semicanductor sales engineer. 39, many years
clectronic sales amld service experience desires
[osition a~ factory representative in Canada or
Europe. Hhehest  references  previons  associi-
tionis with leading U.S, hrms. Canadian sub-
jeet, Foreign languages: German, French, Ex
Royal Navy (WAL 1), Write Box J023W,

PRODUCTION SUPERVISOR

Production  supervisor of transistor tes e
partment,  Assembly  line production supervisor
of electronic  products,  Fanmiliar  with  quality
control and  government  speciications, Married,
age 32, lwooking for a job with a futnre. Write
Box 4024 W,

é\'«l». lr:dustrial

Engineering Notes

(Continued from page 735

6. 1. C. Exports of electronic products
from the U. S. in the first six months of
1962 increased 32 per cent over a year ago,
totaling $372.3 million compared with
$282.6 million in the first half of 1961, the
Electronics Division, Business and De-
fense Services Administration, U. S. De-
partment of Commerce, has reported in a
compilation of Bureau of Census figures.
Most of the rise was concentrated  in
*special category™ items for which there s
only limited detail, the Electronies Divie
sion said. The countries of destination are
not shown in the report. Exports of radio
communications equipment reportedly in-
creased from 845.5 million to 850.5 million
and exports of electronic detection and
navigation cquipment went from 825,60
million to $79.1 million. Exports of semi-
conductor devices, television receivers, re-
corders, clectronic computers, and  test
equipment inereased  substantially while
exports of electron tubes and hroadeasting
cquipment declined. Statisties breaking
down the types of exports in 1961 and
January to June, 1961 and 1962 are avail-
able from the  Electronics  Division,
BSD.A, Department of Commerce, Wash-
ington 25, . C. Factory sales of transis-
tors moved back over the 20 million mark
in August, regaining strongly from the
(Continued on page 88.4)
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COUNTER MEASURE

Challenging scientific work in the field of Electronic Counter Meas-

GENERAL TELEPHONE & ELECTRONICS

SY LNV ANILN etecrronic systems
S

Openings are also available in the following fields: Operations

ures and other defense systems studies now exists at Sylvania.
Research—Systems Analysis, Design—Design and Develop-

Receivers, Transmitters, Transceivers,

ment of Antennas

E. Quattro/\,ki
SYLVANIA ELECTRONIC SYSTEMS - WEST

Mechanical Design—Field
Engineering. Sylvania is located but 40 minutes south of San

Servos— Analocg Computers—

Francisco. Furthering your education? Sylvania encourages and
sponsors graduate study at Stanford and other nearby institutions.

Box 205-P-12 « Mountain View « California

rt
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| J. P. Rentschier R-T

| CORNELL AERONAUTICAL LABORATORY, INC.

| BUFFALO 21, NEW YORK

| Send me a copy of your factual, illustrated employment prospectus, ‘A

| Community of Science.’’

: Name.

| Street -

|

| City = . Zone._  __ State _ - R

| [ Please include employment information. An Equal Opportunity Employer

b — s s s e s s e S e — e st e it it v v e e
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% RESEARCH

THIS is a

It is not as sophisticated as our electron microscope or our hypersonic
shock tunnels, perhaps, but it is of use to physicist Tom Mee as he
pursues a research program of his own choosing. In this program
Mr. Mee is using Cornell Aeronautical Laboratory funds to study
water surface behavior under controlled conditions. With a modified
Doppler radar he is trying to identify primary back-scattering elements
in the wave surface and determine their hehavior as the scale of wave
motion is changed. Waves generated at one end of a long tank spend
themselves on a “heach™ at the other end. The rake is used to shape
the beach.

Unlike Mr. Mee's project, most of our 250-or-so projects have
sponsors. But the fact that we are willing and able to support many
of the research ideas of our technical staff with our own funds is one
of our hidden strengths. It is one reason some of the best men in your
field stay with us, and it has repeatedly paved the way to seven-league
strides in science.

Some of the fields in which we are making strides today are computer
sciences, applied physics, electronics. operations research, aerodynamic
and applied hypersonic research, flight research, applied mechanics,
vehicle dynamics and systems research. The coupon below will bring
you an interesting bricfing on this community of science.

CORNELL AERONAUTICAL LABORATORY, INC.

of Cornell University

a&v”»«, Industrial

Engineering Notes

(Continued from page 86.4)

year’s monthly low of 15.4 million in July,
the EIA Marketing Services Department
reported last week. ['nit sales in August
stood at 20,369,281, about a  normal
monthiyv level for 1962, with a total value
of 824,128,008, In July, the annual vaca-
tion  month  for many  seniiconductor
plants, sales were 15,434,205 units worth
819,476,017, Characteristic of this vear,
cunmkittive unit sales remained well ahead
of the 1961 total, while dollars acerued
remained behind, Through  the  eight-
month 1962 period, 158,829,401 transis-
tors worth 8193 841,914 were sold. During
the same period last vear, sales totaled
117,104,130 units valued at $199,781,787.
The EIA Marketing Services Department
is mailing reporting forms this week to
manufacturers of computing and data
processing equipment to obtain their esti-
mates of industry shipments. Fstimates of
the dollar valie of shipments for five cate-
gories  of  computers,  excluding  those
specially designed for military purpose,
will be provided for the vears 1961, 1902,
and 1963, Participating companies will re-
ceive the composite results of the survey
which will be presented in terms of a
“high,” “low,” “median,”™ and “average”
for the universe of responses as well as for
cach quartile. Manufactuers of computing
and datit processing equipment, regardless
of ELY membership, who wish to partici-
pate in the survey were asked to contact
the ELA Marketing Services Departiment,
1721 DeSales Street, NAV, Washington 60,
D.C,, no later than October 31, The survey
s being initiated at the request of the
Computing and Data Processing Subeom
mittee, ELN Industrial ElectronicsMarket-
ing Services Committee, chadred by €L 12,
Rice (General lectric Computer Depart-
nient).

MILITARY AND SPACE

A four per cent increase during 1962
over the 1901 level of industrial research
and development performance has been
predicted by the National Science Foun-
dation in a preliminary report on research
and development funds published in
NSF’s September issue of ‘‘Reviews of
Data on Research and Development.”
IFunds for research and development per-
formed by industriad firms totalled $10.9
billion in 1961, a three per cent increase
over 1000, according to the report. In
recent vears, NSPosaid, industrial firms
have performed about three fourths of the
nation’s total R&D, measured in dollars,
The outlook is for continued growth in
funds for industrial R&D  performance
throughout the 00's, particularly in view
of anticipated Federal expenditures for
research and development projects in the
field of space exploration and heavy re-
lance of the Federal Government on in
dustrial firms for the work NSE stated.
The bulletin presents the preliminary re-
sults of the 1901 survey of research and
development Tt includes industry statis

(Contined on page 90:1)
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CRUCIAL SYSTEMS CHALLENGES OF THE '60’s

Combating Information Saturation

screens before him, ITT engineers and scientists recently
added a remarkable new capability to 465-L: data presenta-
tion in color.

Today's decisions at the highest level of military command
require a range, precision and speed of communication and
information processing beyond virtuatly anything conceivable
in the past. Further, optimization of the electronic portion of
a command control system cannot be considered independ-
ently of the capabilities of the ultimate, human decision-
maker in the chair of command.

A good case in point is the SAC global command and control
system 465-L, for which ITT International Electric Corpora-
tion carries systems development, design and management
responsibilities. In order to further multiply the effectiveness
of the military commander, faced with the crucial task of
assimilating vast quantities of information projected on the

Operating at speeds that appeared incredible only a short time
ago, the system enables computer outputs to be converted to
alpha-numeric form...photographed...developed and pro-
jected on control center screens in as many as 7 colors in a
matter of seconds.

This new capability opens up a whole new field of data format
techniques to be explored. An obvious and immediate value
is the enhancement of human perception through color
changes denoting differing degrees of situation criticality.

OPPORTUNITIES IN MANY COMMAND AND CONTROL AREAS NOW
OPEN TO SYSTEMS ENGINEERS AND SENIOR PROGRAMMERS

Many of these positions are on 465-L. Other opportunities relate to large-scale commercial digital communication systems,
oceanic systems, and satellite control. Your inquiry about any of the positions listed below will receive immediate attention.

PROGRAMMERS /ANALYSTS. For real-time programming analysis and
development. Broad activities encompass advanced programming sys-
tems, including special color display routines; diagnostic programs;
automatic recovery; problem-oriented language; artificial intelligence.

OPERATIONS ANALYSTS. To establish systems requirements in satel-
lite control, air traffic control, ASW and command/control. Also, as-
signments in man/machine communications and information retrieval.

SYSTEMS IMPLEMENTATION ENGINEERS. Electronic engineers to de-
velop tests for stressing and evaluating communication-display-com-
puter systems. Recommend improvement and refinements. Also, field
positions for installation and integration of digital command/control
systems.

PROCEEDINGS OF THE IRE December, 1962

INFORMATION SYSTEMS ENGINEERS. For design of command/contro!
and advanced communications systems. Experience in traffic, antenna
and propagation theory, and mathematics as applied to communica-
tions and space technology.

DIGITAL SYSTEMS ENGINEERS. Engineers with management ability
to direct sub-systems engineering effort on a global command/control
system. Experience is desired in message traffic control, data process-
ing systems, data display and multi-sequencing techniques.

Write fully in strict confidence to Mr. E. A. Smith, Manager of
Employment, Box 86-C, ITT-International Electric Corporation,

Route 17 and Garden State Parkway, Paramus, New Jersey.
An Equal Opportunity Employer

INTERNATIONAL ELECTRIC CORPORATION

89A



CAN
YOU DEFINE
BOUNDARIES FOR

ELECTI;ON [

Engincers and scientists at the Electronies Laboratory believe no
technology is so “remote™ that it may not one day contribute to ad-
vances in one of the diverse arcas conveniently labeled “*electronies.”

The result of this philosophy is an enriching collaboration among
individuals from many different academie fields working 1oward the
solution of common problems. At the Electronics Laboratory there
are investigations into such diverse areas as optoelectronies, micro-
wave acoustics, optical communications, self-organizing logic, and
medical electronies.

If yon are attracted by a mmlti-disciplinary intellectual ¢limate. the
Eleetronies Laboratory has the following opportunities:

Digital Circuitry

Electrical Engineer {BS,MS,PhD) To develop solid state ond high power digital circuits and
to devise ingenious circuitry solutions.

Information Processing

Mathematicion, Physicist, Electrical Engineer (BS,MS} To formulate ond design advonced
information processing sypstems inciuding switching theory and system orgonizotion.

Computer Devices

Physical Chemist, Electrical Engineer {PhD) Ta develop new solid stote devices such os
electroluminescent and photoconductor devices.

Organic Finishes
Chemist or Chemical Engineer (BS,MS) To initiate use of new organic finishes ond develop
new methods of applicotion.

Device Circuitry

Electrical Engineer (PhD) To design low-noise omplifiers, detectors, mixers, receivers, and
related circuits.

Functional Films

Physical Chemist (PhD) Ta develop new approaches to electronically functional films far
device applicatians, also design and fabricate devices.

Acoustics

Physicist, Electrical Engineer (PhD} To develop devices utilizing interaction of ocoustic and
electric energy and electro-acoustic ‘ransducers,

Electro Photography

Electrical Engineer, Physicist {PhD) To guide investigations inta nonphotographic light
sensitive recording media including ‘hermoplastic and other recording processes.

Write in conflidence to: Mr. Richard J.
eral Electrie’s Electronies Laboratory,
New York.

ilivan, Dept. 53-K, Gen-
Electronies Park, Syracuse.

ELECTRONICS LABORATORY

GENERAL @3 ELECTRIC

An Equal Oppartunity Employer

e(LlL\, lndustrialA

Engineering Notes

nie 1ge 88

tics on funds for R&D  performances,
sources of R&D Mnds, dollar volume of
basic rescarch performance, and full-time
cquivalent number of R&D seientists and
engineers, "Reviews of Data on Rescarch
and Developwment™ is available from the
Government Printing Office, \Washington
25, DL C w15 cents i copy

% IRE People&

Kenneth J. Carlson
(M"46) has beenap-
pointed Vice Pres

dent 1l General -
Manager of Micro-

|l|a, Livingston,

N

He  was asso-
ciated with General
Mills for iy “/,
years in various top
exccutive positions, most recently as Ve
President and General Manager of o sub
sidiary, The Daven Company, Livingston.
e was ecarlier at General Mills™ head-
quarters i Minneapolis Tor 12 vears
serving in the electronies division in such
posts as Director of  Planning  and De-
velopment, Director of  Manulacturing
and Manager of Manuf :
ing. He was attache he  Naval
Ordnance Laboratory in Washington as an
Electronies Engineer in World War 1 and
subsequently worked in o similar capacity
for the Cornell Neronautical Laboratory
in Bultalo, N Y

Mr. Carlson ts an electrical engineering
graduate of the University of Minnesota.
He is i member of the Amertcan Ordnance
\ssociation

Daniel ] vley
(A'48-M'35 has
hee appointed

Marketing Ma
wer of the Fastern
operation  of Syl
Vi leetronic
Svstems, a division
of Sylvania Flectric
Products Tne,

le has served
15 s ant Director of Fngineer ng for
the operation since January. He joined
Sylvania in March 1035, in the Missile
Svstems Laboratory. I December, 1930,
he was named Manager of the Flectronice
Departiment of the Laboratory, and in
March, 1960, became Manager of the

ering Laboratory, Prior to

joining Svivania, he was affiliated with the
Watson Laboratories in their Cambridge
ficld station,

Mr. Crowley served as an officer with

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE December, 1962



IF TODAY’S REALITY

PHILCO

A SUBSIDIARY OF

‘”/(';d/‘/@/cr( Company,

PROCEEDINGS OF THE IRE

e

|S TOMORROW’S MYSTERY What we know today is insignificant alongside what we will

know tomorrow, and Philco Western Development Laboratories’ advanced technology leads the way
to better solutions for bigger problems . . . and to your career. With its space age achievement a
matter of record in some of the Nation’s most imporiant satellite programs, Philco WDL extends a
penetrating probe into the mysteries of tomorrow’s universe: Cosmic ray and ruby laser optics, solid
state microwave electronics, microwave miniaturization, signal detection techniques, deep-space
communications. These are advanced fields being explored today at Philco WDL. Your career there
can be as successful as your adventuring spirit. Tomorrow’s space age problem is teday’s task at WDL.

Write in confidence for information on how you can find your career at Philco WD., with the addi-
tional rewards of ideal living on the San Francisco Peninsula and professional and monetary ad-
vancement commensurate with your own ability. Requirements include B.S. or advanced degree
(electronics, matheinatics, physics), U. S. Citizenship or current transferable D.0.D. clearance.
Address Mr. Patrick Manning, Department R-i2

WESTERN DEVELOPMENT LABORATORIES
3875 Fabian Way, Palo Alto, California

an equal opportunity employer 2765

December, 1962 91A



LET’S TALK #bout the New Field of

the U'. S, Army \ir Corps in the Furopean

Theatre during World War 11, lle re-
ceived hoth the B.S. and MLUS, degrees in
physics front Harvard University. He has

published a nunber of articles in the arca
of phased array radar and radio astron-

omy, and is a member of the American
Rocket Society, the American Physieal
[ ] Society, American Ordnance Association

and the American Managenment \ssocia-

tion.
<
The rapidity with which we are reaching further and further into outer Howard D.
space . . . the many new and as yet eompletely unexplored related tech- Doolittle (M'46)
nologies . . . are giving birth to a vital new field—Aerospace Ground Associate Director
Electronies. of Lngineering for

The Machlett Lab- ',-ﬂ) -

To be sure. ground support cquipment, test equipment design and the like

oratories, Inc., has S -
are involved. But the enermity of the tasks which lie ahead require differ- been named to the rg&‘
ent approaches than before and can only be described in new terms, and post of “Technical
by the creation of a new master-field. Director  for  the

tirm, a subsidiary
General Dynamics Eleetronics is very active in Aerospace Ground Elee- of Ravthieon Com-
tronies and expects to become even more heavily involved. Our prelimi- pany, He will bhe responsible for overseeing
nary ideas in the field evolve from the disciplines listed below. If you the technological  advancement of  the
have the required background, we would like to explore the possibilities company across its ‘_"h“l‘: GLTCEL "_l‘ interests.
of AGE with you. le joined the tirm in 1945 and was

named Associate Director of Engineering
ten vears later. From 1940 until 1945 he

SVTTTALS RIS e . AQI . » staft of » Radiation Labora-
SYSTEMS ENGINEERING DESIGN ENGINEERING v on the sll of the faudiution Lo
) H ! |84 selts = t O ech-
Brood knowledge of Aerospoce Ground Elec- MICROWAVE—Engineers experienced in tory at a ‘l_ wsetts Institute .
tronics design. Will onolyze oerospoce elec- the design of signol generotors ond receivers nology and prior to that was an Assistant
tronic .subsysrems f.or test requnremen's' ond in the following frequency bonds: L, §, C, T, Professor of Phvsies at Trinity ('ull(*ge,
determine tes! equipment needs. Experience Ku, Ko. Should olso know techniques for re A N -
in Air Force Shop or Novol Corrier Instollo- mote control of frequency ond signol ompli Hartford, Conn.
tionsRdesicoble i thilemphosisicnReauinmen IErGes Dr. Doolittle received the B.S. degree
loyout, intercobling, work flow onolysis, . e f Trinity Collog nd the
i i i . m phvsies from riniy’ oliege o >
operotionol ond colibrotion procedures LOW FREQUENCY— Experience in the de- ! ph yre L .. P
JROJECT ENGINEERING sign of oudio ond sweep signol generotors I’h.D. (lcgrcc from the Univ ersity of Chi-
! JECT ENGINEERING o?d servo systems test equipment. Knowle?ge cago. He is a Fellow of the American Phys
Project engineers to supervise design ond in of remote control of oudio generotor fre- P 3 . . 5 [Bflmne
tegrotion of test equipments ond test stotions. quency ond output using digitol techniques is ical ‘\f'( 1¢ [:‘ ‘l_”d a member of the Eleetro-
Should be fomilior with oll types of testing desiroble, or in cothode roy tube sweep cir- chemical Society. He Lolds 24 patents on
equipment ond techniques in one or more of cuits.

the following oreos vacunm tubes and circuits and has written

HF-UHF—Engineers with experience in the numerous technical articles.
Flight Control Systems design of HF ond UHF signol generotors,
using both tronsistorized ond vocwum tube o
Radar circvitry. Knowledge of techniques for digito! .
selection of frequency, such os frequency syn-
HF-UHF Navigation & Communica- thesis, ond remote control of signol ompli- Ernest H. Krause (M'38) has Dbeen

. . tude required. S . .
tion Equipment elected a Viee President of  \erospace

® Microwave Equipment CIRCUIT DESIGN Corporation,  Calif. Ile  will serve as
Digitol ond Pulse engineers with experience General Manager of the newly established

® Antenna Systems in the design of tronsistorized logic circuits, N Bernardino Operations

. . pulse generotors ond other digitolly con S U RALIRD U, . .

Electronic Countermeasures trolled circuits such os numericol indicotors Before joining Nerospace Corporation,
he was assoctated with Neronutronic Di-
vision — General Products Group of  the
Assignments Immediately Available in: IFord  Motor  Company.  In 1955, he
founded and became  Chairman of  the
RELIABILITY SPACE NAVIGATION Board and President of Systems Researct
ADVANCED DEVELOPMENT & ENGINEERING DESIGN Corporation witeh chgaged in recicch
OF DATA & RADIO COMMUNICATIONS and developme SPACE SYSLeMS, weap-

ons svstems and clectronies,
- L . . During World War 11, he joined the
Send us your qualifieations now. A discussion can be arranged. s val Rescarchiabortore fiis

Address Mr. R. W. Holmes, Dept. 20. worle there included development of com-
munications and countermeasure systems;

N i ” development of the Viking missiles  used
in upper atmosphere rescarch, and various
§ phases of nuclear and clectronic rescarch

and development. In 1954, he became Di-

GENERAL DYNAM'CS ELECTRONICS rector of the Rescarch Laboratories of the

Missile Systems Division of  Lockheed,

AN EQUAL OPPORTUNITY EMPLOYER RQCHESTER where he worked in the carly phases of

1400 N. Goodman St., Rochester 1, New York the development of the TCBM and TRBM.

Contineed on page 2101
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MARTIN moves ahead in MARYLAND

At the Martin Company, Acrospace Division of Martin Marictta Corporation,
we have openings for qualificd GRADUATE ENGINEERS and SCIENTISTS

| ELECTRONIC SYSTEMS
& PRODUCTS DIVISION

With our extensive and successful experience in this ficld, we are rapidly moving
ahead on challenging, advanced clectronic programs at our Baltimore location.

As these programs increase—both in scope and in number—we need additional
top-level Scientists and Engineers. Many of these openings are at the supervisory
and scnior technical level, and many require advanced degrees.

There are immediate opportunities in the following areas:

ASW Infrared

Guidance and Navigation Human Factors
Microwave Solid State Circuitry
Reconnaissance Modern Packaging
Command and Control Data Processing

If you are qualified, by virtue of education, experience and interest, please write
Mr. J. W. Perry, Manager of Professional Employment, Martin Company,
Dept. E-30, Baltimore 3, Maryland.

MARTIN ==

Electronic Systems & Products Division, Baltimore 3, Maryland

on equol opportunity employer
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AN INVITATION to
INFRARED SPECIALISTS

r_]l o investigate the challenging assignments available
in Melpar’s Aerospace and Research Divisions.

These assignments range from basie investigations
to the design and development of infrared systems.

SYSTEMS SPECIALISTS

Task requires a scientist with a minimum of five years ex-
perience in the technologies associated with the application
and development of infrared systems. Applicant will act in
a lead capacity in present programs and in initiating pro-
grams in new proprietary areas. An advanced degree in
Physics or Ilectrical Enginecering desired.

COMPONENT SPECIALISTS

Task requires a scientist with five or more years experience
in rescarch and development of advanced infrared detectors

@ IRE People

Born in Milwaukee, Wis,, on Mayv 2,
1913, Dr. Krause carned the B.S. degree
in electrical engineering and M.S. and
I’h. D). degrees in physics from the Univer
sitv of Wisconsin. He has served as con
sultant to the AEC; headed several
projects of the Los Nlamos Scientific
Laboratory; served as Chairman of the
Joint Air Foree-Navy-Army Upper A\t
mosphere Rescarch Panel and as & mem
ber of the Joint Research and Develop
ment Board panel on the upper atmos
phere. He was awarded the Navi's Dis
tinguished  Civilian Service  Award  Tor
achievements  in rocket  and wlear
weapons development. He is a Fellow o
the \merican Physical  Society, s
member of the American Rocket Society
and a member of Sigma N1

and optical components. Applicant will act in a lead capacity
in present programs and in initiating programs in new 3
proprietary areas. An advanced degree in Physies desired.
Ralph S. La
Write in eonfidence to: John Haverfield, Manager-FProfessional Placement Montagne (N 47
o— SM5300 has been

- President ol 1he
y v INC CNIVAC

Division

A Subsidiary of Westinghouse Air Brake Co. of  Sperry Rand

. Corporation \s
3344 Arlington Blvd., Falls Church, Va. Viee President. De .
an equal opportunity cmployer fense M n'kclillg

he will be responsi
Iile for the sale of spe purpose U NIVAC

CURTISS-WRIGHT ELECTRONICS...

adding a new dimension to the capability of man

”
©y6 v

DEMON is the second
generation of
Curtiss-Wright's
programmed comparator
automatic checkout
equipment, It consists of

4 major sections: Command
generator, stimuli
generators, system
exerciser, and output
translator. The equipment
combines increased test
capacity with simplified NOR
logic circuitry., The display
unit can be automatic
typewriter, punched paper
tape, alphanumeric printer
or visual indicator.

.
Come®
.

"

oy e L
| ==
| -

T
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electronic equipment to defense agencies.
He joined UNIVAC in May of this
vear as Manager of Military Marketing.

b1 the Picerronie Saatama ivgen o ot | 98 PROFESSIONAL GUIDANCE
vanta Electric Products, Ine. From 1956 :
: YOU CAN TRUST

19601 he was Mamager, Marketing Depart-
ment, Missile IZlectronics and Controls Di-

vision, and Marketing Manager of the \ir- A New Concept In Scientific Manpower Recruttment
borne Systems Department of Radio Cor-
poration of America. He was in the Salaries to $30.000
United States \ir Force until 1956, where :
his .1>aignmcnla, included that of Chicf, POSI I"lON_b: , \crreditcd's personalized service has been proved by IFn-
- = 3 N IMMEDIATIILY gincers and Lmployers for over 25 years. Because of our
Lincoln Project Othee, Nir Research and AVAILABLE specialized recruiting experience we have heen selected by
Development Command. ghnl Enginecrs ";l‘;'lflsol;“;'."‘-"l‘li“‘t“l',l g A';'"i"‘.i‘sbl'"eli' "o“"f“""'ii‘}',
. H i € sultants. Ixcellen osi1ttons are avatlable to cover near
Mr. la Montagne received the B.S o GO : g i s
Mr. il ‘ : ' o0 Digital Computer every area of professional interest,
degree in military sciemnve from the Uni- Logical Design
versity of Marvland and has taken courses '\"‘f":'tﬁfg“ WE DO ALL THE WORK
at Boston University, M.L'T. and George I’hysTcul No nced to interview or write many different companies.
\Whdhington Pnivarsit Mathematician )\’e will make & conscientious eﬂqrt to pro\ldvc you with the
dashingtor ! rsity’. Operation Research job you want in almost any location you desire.
Antenna
. yste
o z))r:all:l"ys Assurance ALL YOU HAVE TO DO IS
. Circuit Designers Send us 3 complete resumes, stating your present and de-
Samuel Levine ((\'414-\1'55) has heen ;{m‘}rlial Guidance <iru;dsil.l|;|ry, til.e l\;;l'd of_l\lvorl\ }'uu want and 'whgni" you
clected Assistant Viee President-Advanced S onductor T irere is NO COST 55 yourton on the lab you

Systems Development of The T'eleregister
Corporation. e joined ‘Teleregister in
1955 as Systems lngiveer and has been
Manager of Systems and Design [ngineer-
g, and Manager of Systems Engineering
since that time. He has heen responsible
for the development of large scale on-line
or real time digital data processing systems
to autonite airline passenger reservations Employment Counselors Since 1937
savings bank accounting, stock quotations Department A

and inventory control

From 1910 1o 1953, he was with the 12 South 12th St., Philadelphia 7, Penna. WAInut 2-4460

Signal Corps  Engineering  Laboratories

HARRY L. BRISK (Member IRE)

ersonnel

ervice

UCT IN POINT:

DEMON AUTOMATIC CHECKOUT EQUIPMENT
..« Sets new standards for testing!

At Curtiss-Wright, new applications of science There is an intensive program for the develop-
and technology develop products- which be- ment of Demon andrelazed projects (digital com-
come integral parts of military and industrial puter controlled systems, automatic waveform
programs. analyzers, peak reading voltmeters) being car-
Product in Point: Demon—a new approach ried forward at Curtiss-Wright Electronics Divi-
to testing and checkout for today's weapons sion. These and other advanced activities have
systems. Demon is a highly reliable modular created immediate opportunities for systems
Go/No-Go automatic checkout system which engineers and circuit designers with specific
can be custom configured. It is adaptable to experience on automatic checkout equipment.
projects ranging from readiness determination For complete information, please write
of satellite launch vehicles, missiles or aircraft Mr. Gene V. Kelly, Manager of Professional
to the high speed production line testing of Placement, Electron.cs Division. An equal
subsystems and components. opportunity employer,

ELECTRONICS DIVISION
CURTISS-WRIGHT CORPORATION

35 MARKET STREET, EAST PATERSON, N.J.




HOW MUCH

CAN A SCIENTIST DO FOR HIS COUNTRY?

At MITRE engineers and scien-
tists are working to create the
command and control systems
that protect our country from at-
tack. This is a job of global scope
and national importance.

You know some of these sys-
tems by name — SAGE, BMEWS,
NORAD Combat Operations Cen-
ter. Here is an opportunity for
you to become intimately ac-
quainted with their design, de-
velopment and integration. And
perhaps most important — to
help in the creation of systems
yet unnamed.

Your work at MITRE would lead
you into new areas of work —
spawned by the growing new
science, Military Command Tech-
nology. You might be developing
survivability techniques, or proc-

CORPORATION
An Equal Opportunity Employer

essing intelligence data with one
of the world's largest computers,
or designing new systems for
tracking space hardware.

Whatever you do — and there
are many opportunities for a sys-
tems man at MITRE — your work
will be of great importance to the
country. Your participation, in
fact, will involve you with the
basic defense of the free world.

MITRE is located in pleasant,
suburban Boston. Rewards
are competitive. Require-
ments, B.S., M.S. or Ph.D. in
these disciplines — electronics,
physics, and mathematics.

Write in confidence to Vice Presi-
dent — Technical Operations,
The MITRE Corporation, Box 208,
Dept. MM4, Bedford, Mass.

MITRE, an independent nonprofit corporation, working with — not in competition with —
industry, serves as technical advisor to the Air Force Electronic Systems Division, and is
chartered to work for such other Government agencies as the Federal Aviation Agency.
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(Continued from page 95.:1)

and contributed to the development of
improvements to carly Army radars, de-
velopment  of  cleetronic  identification
systems (HFF), ground navigation and sur-
veying systems, missile tracking heacons,
anti-aireraft and missile fire dircetion sys-
tems, and air defense svstems,

Mr. Levine received the B.S. degree
in clectrical engineering from the City
College of New York in 1938 and did
graduate work at Polyvtechnic Institute of
Brooklvn and Rutgers University from
1946 1o 1950,

Ile 1s a member of the MEE, ANCMI,
AAAS, AFCEN and Stamford Engineering
Society. He is active on several AL
mtional committees including the Com
puting Devices Committee and the System
Science Committee and has served  as
Chairman of the Computer Systems Sub-
committee. He has also served on commit
tees of the Elcetronie Industries \ssocia-
tion, and from 1946 to 1949 represented
the UL S Army on Rescarch and Develop-
ment board panels on Land Navigation,
Radar Beacons, and ldentilication.

o,
oo

Frederick B. Llewellyn (\\'23 [738),
Scientific Adviser to the Director of the
Tnstitute of Seienee and Technology (1871
at The University of  Michigan,  was
honored September 22, 1902, by the Ste-
vens Tnstitute of Technology. He received
the 1962 Stevens Alumni Award from the
school’s alumni organization,

Before coming to IS, he was Assistant
to the President at Bell Telephone Labora-
tories, At the University of Michigan, he
is 4 Rescireh Physiciste He assists the IS8T
director in current research direction and
long-range planning of IST rescarch, and
conduets rescareh in his own arcas of inter-
est as well,

Dr. Llewellyn received the NS, degree
from Stevens Institute of Technology in
1922, and the Ph.D. from Columbia Uni-
versity. He has served as Scientilie Con-
sultant to the Seeretary of War and the
Secretary of Defense, and as Exceutive
Secretary to the President’s  Scientihe
Advisory Commitiee. He is a Tetlow of the
American Physical Society. In 1935, he
was awarded the RE's highly-valued
Morris Liebmann Award., Called “one of
the most active and loval Stevens gradu-
ates” by that schools alumni association,
Dr. Llewellyn is a Past President of that
association and a member of the Stevens
Board of Trustees. He has also been on its
executive committee for many yvears, and
was the author of its Alumini Constitution.

°,
g

Lee B. Lusted, M.D. (\'45 -SM'53-
1'539) has joined the stafl of the Oregon
Regional Primate Rescarch Center, Bea-
verton, Oregon, as Senior Scientist and
head of the Division  of  Biophysical
Sciences, Included in the Division are de-
partments of Bioengineering, Automatic

(Continued on puge 984)
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_circuit
designers...is your

appol

Today at Hughes you will find one of the
country's most active space-electronics or-
ganizations Impertant new and continuing
projects, including SURVEYOR, SYNCOM,
Missile Defense and PO_ARIS guidance
systems are grcwing at unorecedented rates,

This vigor promises the qualified engineer or
scientist more and bigger opportunities for
both professional and personal growth.

Many immediate copenirgs exist. The engi-
neers selected for :hese positicns will be as-
signed to the fo. owing design tasks: the
development ot h'gh power airborne radar
transmitters, the design of which involvesuse

PROCEEDINGS OF THE IRE December, 1962

of the most advanced components; the de-
sign of low noise radar receivers using para-
metric amplifiers; solia state masers and
other advanced microwave components; ra-
dar cata processing circuit design, including
-ange and speed trackers, crystal filter cir-
cuitry and a variety of display circuits; high
efticiency power supglies for airborne and
soace electronic systems; telemetering and
ccmmand circuits for space vehicles, timing,
cantrol and display circuits for the Hughes
COLIDAR (Coherznt Light Detection and
Ranging).

If you are interested and believe that you can
cantribute, make your appointment today.

ntment in space with Hughes?

Please airmail your resume to:

Mr. Robert A. Martin
Head of Employment

Hughes Aerospace Divisions

11940 W. Jefferson Blvd.
Culver City 45, California

We promise you a reply within one week.

|
| |
' HUGHES |
L -
HUGHES AIRCRAFT COMPANY
AEROSPACE OIVISIONS
97A
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The Lincoln Labora-
tory is a center of
research and devel-
opment in advanced
electronics, with
responsibilities in
national defense
and space technol-
ogy. Scientists of
many disciplines
participate in a pro-
gram directed to-
ward extending the
range and depth of
scientific knowl-
edge and solving
problems funda-
mental to the se-
curity of the nation.

m RADIO PHYSICS and AS-
TRONOMY m RE-ENTRY PHYS-
ICS m PENETRATION AIDS m
TARGET IDENTIFICATION m
SYSTEMS: Space Surveillance,
Strategic Communications, In-
tegrated Data Networks m NEW
RADAR TECHNIQUES m SYS-
TEM ANALYSIS m COMMU-
NICATIONS: Techniques,
Psychology, Theory m INFOR-
MATION PROCESSING =
SOLID STATE Physics, Chem-
istry, and Metallurgy - A more
complete description of the Labo-
ratory's work will be sent to you
upon request. Alt qualified applicants will
receive consideration for employment without re-

gard to race, creed, color or national origin.

Research and Development

LINCOLN LABORATORY

Massachusetts Institute of Technology
Box 18
LEXINGTON 73, MASSACHUSETTS

98A

[ Space Development,
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(Continued from page 26A4)

Data Processing and Mathematics, and
Radiology.

A graduate degree progrium in bio-
engineering has been developed in coopera-
tion with Oregon State University. The
biophysical sciences research and graduate
training activities have been an integral
part of the planning since the inception of
the Oregon Regional Primate Rescarch
Center.

Lawrence Miller
(NM760) has beenap-
pointed Manager of
Government  Rela-
tions at  Philips
Laboratories,  Di-
vision  of  North
American  Philips
Company, Inc., Ir-
vington-on-thudson,
N. Y. He will be
responsible for hat=on with Government
agencies and prime contractors on techni-
cal programs. Prior to joining Philips, he
Vice President of United  Service
Associates, Inc., Washington, D.C. where
he served as Government Representative
for a number of American Corporations.

Mr. Miller graduated from the UL S,
Military Academy at West Point in 1946,
He did graduate work in mechanical engi-
neering at Oklahoma A & M College in
1940 and 1950, and in clectrical engineer-
ing at University of Pennsylvania in 1951
and 1952, He was in active service until
1959, when he resigned as Major in the
Ordnance Corps. During this thirteen year
period, he was active on missile-associated
rescarch and development programs and
served in engineering, statf and command
capacities.

was

e,
X

Emil Misisco
(SM'38) has been
appointed Program
Manager for Philips

Mount \'ernon,
N.YL The  space
groups is managed
by Philips  Elec-
tronic Instruments.
He came to Philips
from Bulova Research and Development
Laboratories, where  he Assistant
Project Manager. He served on the project
management  staff  responsible  for  the
Pershing missile adaption kit program.
IFrom 1956 1o 1958, he was Project
Engineer for Bulova. He was responsible
for radar Nizing and missile sub syvstems
which involved the electronic system sup-
port program for the Jupiter missile adap-
tion kit. He also supervised design and
development of the Bulova Tachtester.
With Reeves Instrument Corporation from
1952 to 1956, he held the position of As-
sistant Project Engineer and worked on
radar systems. He was involved in the
design and development of photo optical
svstems, alignment procedures and flight

was
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ANNOUNGING:

Senior
electronic
systems
engineering
opportunities

Minneapolis-Honeywell'sOrdnance
Division is seeking senior electronic
engineers to add to its expanding
Minneapolis-based design engi-
neering staff. These positions on
chief engineers’ staffs will be filled
by individuals who have M.S. and/
or Ph.D. degrees in EE and at least
ten years experience in one or more
of the following areas:

* PROXIMITY AND RADAR FUZING

* RF ANTENNA DESIGN, SEARCH
RADAR, AND TELEMETRY SYSTEMS

* DATA AND SIGNAL PROCESSING
* SERVO MECHANISM DESIGN

* VEHICLE FIRE CONTROL SYSTEMS
DESIGN

* SOLID STATE CIRCUIT ANALYSIS,
INCLUDING DIGITAL COMPUTER
CIRCUITRY

This experience should include
management responsibilities and
should have been with organiza-
tions in the military products busi-
ness.

The positions open offer opportuni-
ties to join a rapidly expanding
engineering organization, well
based with design and evaluation
capabilities and facilities. These in-
dividuals will also work closely with
Honeywell’s Corporate Research
Center and Military Products
Group's applied research labs, both
located in Minneapolis.

Candidates desiring more infor-
mation please write or call collect
to: William W. Craven, Tech. Man-
power Mgr., Minneapolis-Honeywel!
Ordnance Division, 600 2nd Street
North, Hopkins (Minneapolis), Min-
nesota. Area Code 612, WEst 5-5155

Honeywell
MILITARY PRODUCTS GROUP

To explore professional opportunities
in other Honeywell locations, coast to
coast, send your application in confi.
dence to Mr. H. O. Eckstrom, Honeywell,
Minneapolis 8, Minnesota.

An Equal Opportunity Employer

\

/
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testing of missile instrument radar, and
depot test equipment for radar and com-
munication systenms.,

Mr. Misisco received the Bachelor of
IZlectrical Engincering Degree {rom Poly-
technic Institute of Brooklyn in 1952, Ile
served as [lectronic Technician in the
Navy from 1946 (o 1948, attending Llec-
tronics Materia! School the first year and
doing experimental work on Sonar  the
second year.

Richard B. Mulock
(M'56) has joined
Lenkurt  Electric
Co., Inc., San €ar-
los, Calif., as a Reli-
ability  Consaultant

in Commercial
Products Engineer-
ing.

Prior to coming
to  San  Carlos,
Mulock was a Supervisor in reliability
engineering  and  quality  assurance  at
Svlvania  Electronic  Systems  Division,
Syhvania Electrie Producets, [ne., \inherst
Laboratory, Buffalo, N Y.

Mr. Mulock received the B.S. degree in
Engincering and  the M5, degree in
Business  Administration from  Stanford
University, Calif. Ieis a senior member of
the American  Insiitute  of  Eleetrical
Engineers, and the American Society for
Quality Control.

9

o2

Paul H. McAfee, Jr. (\'43-5)M702) has
been appointed Senior FField Engineer of
Granger Associates, e is temporarily as-
signed in the Washington, D. C. area, and
will be responsible for the installation,
Maintenance engineering and operation of
Granger Associates products in the held.

He joined the lirm after 27 years with
the U, S, Navy inship and shore communi-
cations, clectronics and nuclear activities.
He was most recentiy associated with base
clectronic systems iustallation engineering
for the Navy.

He attended Auburn University and
several Navy schools, with emphasis on
electrical  and  mechanical  engineering,
mathematics and the physical sciences.
He also contributed instruction  courses
and developed laboratory procedires for
Navy training school programs. He is a
member of the UL s Naval Institate.

°
X3

George G. Hoberg (5'48-\'49-\"55
SM'S6) has been elected President of
Monitor Systems, Inc., IFort Washington,
Peansylvania, a subsidiary of EPSCO,
Incorporated.

He was formerly Chiel Engineer for
Fele-Dynamies  Division  of  \merican
Bosch Arma Corporation. Tle has also
been associated with RCA, Camden, N, ],
and Burroughs Corporation, Paoli, Pa.

Mr. Hoberg ts a graduate of Villanova
University. He holds the M.S. degree from
the DMassachuserts  Instintte of  “Tech-
nology, anel has studied at the University
of Pennsylvania. He is active in the Ameri-
can Institute of Electrical [Engineers, He
holds nine United States patents and is
the author of a number of technical papers.

°,
<o

(Centinned on page 100.:1)
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y i "Mi_nn‘t-eman
<FOR Minuteman

e

Protecting the Air Force’s Minuteman against accidental or deliberate firing by
unauthorized persons will be one of several functions of an improved ground elec-
tronics command and control system currently being ceveloped by SES—Central
and her sister SES facilities. Terms of this prime contract also provide for continuous
contro} of unmanred missile sites, monitoring operational readiness and, if needed,
transmitting of firing orders and target information.

CONTRIBUTORS URGENTLY NEEDED to man this and other recently-acquired
programs include:

ELECTRONIC SYSTEMS ENGINEERS with experience in Space Communications
Systems, Command and Control Systems, ECM Systems, Navigation Systems, Instru-
mentation Systems or Systems Requirements.

DESIGN/ DEVELOPMENT ENGINEERS familiar with Digital Communications
Design, Transmitter-receiver Design, Antenna Design or Solid State Circuit Design.

PROJECT ENGINEERS with administrative abilities to assume program responsi-
bilities. Must have thorough krowledge of the design and development of equipments.

We are located ten miles northeast of Buffalo wn the picturesque suburban villoge of Williamsville.

S\L\’YA\N[A\ ELECTRONIC SYSTEMS

Government Systems Management

tor GENERAL TELEPHONE & FLECTRONICS

Please send resume in confidence to
Robert E. Artman

SYLVANIA ELECTRONIC SYSTEMS-CENTRAL
1181 Wehrle Drive Williamsville, N. Y.

An Equal Opportunity Employer



ENGINEERS - PHYSICISTS

Expansion of our Electron Tube operation in
commercial, industrial and military markets
has created several outstanding opportunities
for qualified candidates.

Engineers and Physicists with experience or
interest in R&D, Product Design, Manufactur-
ing Engineering, or Application Engineering
are invited to explore immediate openings in
the following areas:

IMAGE TUBES. Starage tubes and devices, image dis-
play devices, pick-up tubes, circuitry,

CATHODE RAY. Black and white picture tubes, indus-
trial and military, radar display devices.

POWER TUBES. Radiation detectors, industrial RF.,
mercury pool, high vacuum switch, communication.

MICROWAVE TUBES. Magnetrons, klystrons, TWT's,
special electron devices, fundamental study pro-

grams on interaction circuits, beam study programs.

An Equal Opportunity Employer

Write ot send resume to:

| re b e N o Westinghouse

i or phone collect REgent 9-3611 KICTRONIC TUBL DIViSION 1MITA, NEW YOBK

COMPUTERS AND
CONTROL SYSTEMS

B OPTICAL SPECIALISTS

B LOGIC DESIGNERS

® PROJECT ENGINEERS

® ADVANCED ELECTRONICS
Scientists and engineers needed with experience in all phases
of digital computer and control system design.

Systems organization, logic design, magnetic core and drum
memories, dynamic analysis, and electro-optical correlation
devices. Also advanced arcas such as high-spced tunncl-diode
techniques, thin films, and hybrid analog-digital techniques.

Applications include airborne digital equipment, numerical
machine control, photogrammetric equipment, and spccial-
purpose control computers. Both commercial and military
programs, emphasizing advanced development and rescarch.
We think you will find this work unusually stimulating and
satisfying. Comfortable and plcasant surroundings in suburban
Detroit.

If interested, please write or wire A. Capsalis,
Research Laboratories Division, The Bendix Corporation,
Southfield, Michigan.

Research Laboratories Division

corpPoRaAYiON

An equal opportunity employer

{@; IRE People

(Cuntinued from page 99A4)

Alfred Multari
(M'56), Vice Presi-
dent and former
Director of Engi-
neering of Tempo
Instrument  Inc.,
has been appointed
Technical Dircctor
of all  company
activities,

A co-founder of
‘Tempo, he isa graduate of the City College
of New York and the Polytechnic Institute
of Brooklyn, and is a member of Tau Beta
i and Eta Kappa Nu. Tle is a recognized
authority in the field of transistor digital
and analog computer circuits, At American
Bosch Arma Corp, he had design responsi-
bility for the electronic equipment em-
ployved in the B-32 Fire Control System.
Prior to his present position, Mr. Multari
was in charge of all circuit development at
Servomechanisms, Inc,, specializing in
advanced transistor digital computer cir-
cuits, His original work in that field has led
to mnnerous patent applications,

..
o

Jacques Murachver (M'53) has been
promoted to Product Sales Manager of
Components for Edgerton, Germeshausen
and Grier, Inc. He will be responsible for
the company’s thyratron, krytron, flash
tube, triggered spark gap and milli-mike
lines.

Before joining 1dgerton, Germeshausen
and Grier, Inc., Mr. Murachver was asso-
ciated with Sylvania Electric Products,
Inc., in the capacities of R/D Test lingi-
neer, Applications kngineer, and Super-
visor, Engineering Test Laboratory. Most
of his work was in magnetrons, thyratrons,
planar triodes, and microwave tubes.

Mr. Murachver holds the B.S. degree
in clectrical engineering from the Uni-
versity of Massachusetts and has done
graduate work at Northeastern Univer
sity, Ile is @ member of the Radio Club.

4-‘

John R. Pierce (5'35-\'38-SM'46
1"48) and Alton C, Dickieson (SN'44-
1-°60) of the Bell Telephone Laboratories
were named “Acrospace Men of the Year™
by the Air Foree Association at its annual
convention held in Las Vegas, Nevada,
September, 1962. They received the
General . 1L Arnold Trophy, AFA's

(Continued on page 102:1)
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Of interest to engineers aiwd scientists

| =

ELECTROMAGNETIC WINDOWS

...one of more than 500 R & D programs under way at Douglas

Douglas is engaged in an intensive program to
further development of radomes and antennas
that will operate with precision in high per-
formance missile and re-entry vehicle
applications.

The following are a few of the areas under
investigation: methods of radome construction
to extend the usefulness of presently known
materials to temperatures beyond present state
of the art limits; new materials that will pro-
vide “‘see through” capabilities at temperatures
all the way up to 6000°F; methods of measur-
ing electrical properties of dielectric materials
at elevated temperatures.

Urgency of this research is emphasized by
the mechanical and electrical inadequacy of
fibre-laminates at the temperature levels of
high-speed technology.

I

MISSILE & SPACE S V STEMS OIVISION

oou

An equal opportunity employer

December, 1962

Of career interest to engineers and scientists
Douglas is seeking electronics specialists and
others with disciplines related to aerospace at
all degree and experience levels. Applicants can
be assured of stimulating work assignments and
wide professional growth opportunities as they
participate in vital defense, space, research and
commercial programs. Some of these under-
takings extend 10 years into the future.

Send us your resume or fill out and mail the
coupon. Within 15 days from the receipt of
your letter, we will send you specific informa-
tion on opportunities in your field at Douglas.

Mr. F. V. Edmonds G-7
Missile and Space Systems Division

Douglas Aircraft Company

3000 Ocean Park Boulevard

Santa Monica, California
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Anti-Submarine Warfare

Senior and intermediate-level engineers will find
rewarding careers in responsible positions at Ray-
theon’s ASW Center in the following areas:

UNDERWATER ACOUSTIC SYSTEMS

Will develop advanced underwater acous-
tic systems concepts of detection, clas-
sification, communications and tracking.
Applicants must be specialists in com-
munications theory or systems engineers
with extensive experience in either so-
nar, radar, communications, or fire con-
trol theory.

WEAPONS SYSTEMS

Will engage in the analysis of weapons
systems. Applicants must be specialists
in operations research or have extensive
experience as weapons systems engi-
neers,

APPLIED RESEARCH

Must have extensive experience in any
of these fields: propagation, matched
filter theory, pattern recognition, statis-
tical communication theory, underwater
communicaions,  statistical  decision
theory.

Please send resume to.

D.T. Anderson

Raytheon Company
Submarine Signal Operation
Portsmouth, Rhode Island

‘@ IRE People

(Continued from page 100.:1)

highest award, for their leading roles in
developing the Telstar communications
satellite. Dr, Pierce and Mr. Dickieson
were cited for “outstanding contributions
to aerospace progress in being primarily
responsible for the coneept, design, systems
engincering, and management of the Tel-
star connmunications satellite project.”

Immediately following the presenta-
tion, President Kennedy addressed the
Honors Night andience by television in a
message relayed by Telstar, He paid trib-
ute to Dr. Pierce and Mr. Dickieson for
making possible his unusunal “appearance”
before the convention,

(3
%"

Robert B. Phinizy
(M54 has  been
promoted  to  the
posidon  of  Presi-
dent and Manager - [~
of the Western Di-
vision  of  INC
Magneties  Corp.
He was previously
Vice President in
Charge  of  lingi-
neering for the division, located in May-
wood, Calif,

He has held engineering positions for
the past seven yvears with IMC Magneties
Corp. He is responsible for the establish-
ment of the Western Division synchro
product line. Previously, he was Chiel
Production lingineer with Beckman In-
strument, Inc., and was also with [lughes
Aircraft Co.

Mr. Phinizy graduated from the Uni-
versity of Arizona in 1951, and did post
graduate work at the University of Cali
fornia from 1931 to 53. He holds several
patents on rotary solenoid devices and is
a member of the American lustitute of
Electrical Engineers as well as several fra-
ternal and honor socicties.

(3
B

Arthur L. Samuel
(A24-VA39-SM -
I’45)  has  been
named ditor  of
the /BM Jowrnal
of  Research and
Development, a
quarterly scientific
journal  published
since 1957. He con-
tinues as Director
of Research Communications with respon-
sibility for coordinating 1BM’s internal
scientific communications,

He joined TBN in 1949 as Assistant
Manager of the Poughkeepsie Engincering
Laboratory, heading the rescarch and ad-
vanced development program. e was ap-
pointed Corporate Rescarch Advisor in
1953, adding the duties of Resident Mana-
ger of the Poughkecpsie Research Labora-
tory in 1957 In April 1901, he was ap-

(Contued on page 104.:0)
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purposeful imagination....in form

The men of Acrospace excrcise high technical competence and constructive imagination in the creation and assessment of form
and configuration for advanced ballistic missile and space systems. 1 As a partner of the Air Force-science-industry team,
Aerospace Corporation is chartered exelusively to serve the United States Government in this mission, The men of Aerospace
provide advanced systems analysis and planning; theoretical and experimental rescarch; gencral systems engineering and
corresponding technical direction of programs, O Through concept, research, development and completed mission the men of
Aerospace improve the form of components, equipments, and systems, Trade-offs and interface considerations are objectively
appraised on the basis of performance, reliability, and cost, @ Men with the depth and breadth of experience reguired to
solve these interdisciplinary problems are nceded by Aerospace Corporation, an equal opportunity employer. Highiy skilled
engineers and scientists with advanced degrees are invited to contact Mr, Charles Lodwick, Room 109, Aerospace Corporation,
P O, Box 95081, Los Angeles 45, California, oo Organized in the public

. ’ 3
interes: and dedicated to providing objective icadership in the advancement AE RO S PfA%E/
and application of science and technology for the United States Government, CO RPO RA I
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Argonne National Laboratory, the largest midwestern research and
development Laboratory of its kind, has rapidly increasing needs for
creative electronics and electrical engineers in its Particle Accelerator
and Electronics Divisions. Argonne is located in the suburban
Chicago area, 25 miles southwest of the Chicago Loop.

B.S., M.S. and Ph.D. electrical engineers with three or more years'
experience in one or more of the following areas required:

Scintillation and Solid State Spectromelry

Analog devices such as linear amplifiers and gates
Pulse multipliers and other particle identification devices
Analog to digital converters

Fast analog storage devices

Multichannel and multi-dimensional analyzers

Very low and/or very high level counting equipment
Compact lightweight spectrometric devices

Nanosecond Devices

Gas, liquid and solid scintillation counters and chambers, Cerenkov
counters, solid state counters, spark chambers, and other imaging
devices

Multi-fold coincidence-anticoincidence circuits

Amplifiers, discriminators, fan outs, mixers and scalers
Time-to-pulse height converters

High voltage pulsers and oscillographic devices

Electron ballistics devices

Hodoscopes and other counter arrays

Ultra Precise and Stable Nuclear Electronic Devices

Programmable and manually variable high voltage and magnet current
supplies

* Mass spectrometer instrumentation
o Electrometer and other low level measuring, indicating and control

devices

* Reactor and accelerator control and safety devices
o Transducers and instruments for the measurement of diverse physical

and chemical properties
Function generators and feedback control devices

Data Processing and Recording

Logic circuitry design and implementation

Ferrite core, aperture, thin film and other memories for processing
of data in complex nuclear physics experiments

Electro optical and electromechanical devices

Data transmission devices

Adjunct equipment for multichannel and multi-dimensional analyzers
Multi-scalers and time analyzers

Analog computers

Other Areas

High voltage (500 KV) rectifiers and/or components

Analog and digital pulse circuit design

Transistor data transmission, processing and recording devices
Feedback measurement, indicating, and control devices
Wide-band and low noise amplifiers

Radiation detectors and associated instruments

High stability high voltage devices

Mygonne

NATIONAL LABORATORY

Operated by the University ol Chicago under
contract with the United States Atomic Energy Commission

PROFESSIONAL PLACEMENT, 9700 SOUTH CASS AVENUE, e-5, ARGONNE, ILLINOIS

An Equai Opportunity Employer
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pointed Director of Rescarch Communi-
cations at the IBM Thomas J. \Watson
Research Center, Yorktown, New York,

After two vears as an Instructor at
MLLT., he joined Bell “Felephone Labora-
tories in 1928 and for 18 years was engaged
in research and development in clectron
tubes and vacuum tubes at ultra high
frequencies. Since 1947, when he was ap-
pointed Expert Consultant to the Office of
the Sceretary of War, he has been Chair-
man of the Advisory Group on Electron
Devices of the Otffice of the Director of
Defense Research and Engineering.

Dr. Samuel received the AB. degree in
mathematics from the College of Emporia,
Kansas, in 1923, and the B.S. and M.S,
degrees in  electrical engineering  from
MLLT. He did graduate work in physics
at Columbia University, and was awarded
an lonorary 1.Sc. degree from the Col-
lege of Emporia in 1946, He is a Fellow of
the American Physical Society and the
American Institute of Electrical Engineers,
and a member of the American Assoctition
for the Advancemeut of Science, the Asso-
ciation for Computing Machinery and
Sigma Xi.

.

e

W. H. Schaumberg (M’'58) has heen
named Head of Engincering and Develop
ment for the VIRON Division of Geo-
physics Corporation of America. The post
involves technical direction and adminis
tration of engineering activities associated
with the design, development, and fabri-
cation of inflatable devices for use in scien-
tiftc and military programs in the upper
atmosphere and space environments.

He was formerly associated for seven
vears with Maico Electronies, Ine., of
Minncapolis, where he served first as a
project engineer and later as Maunager of
clectronics  cquipment  and  components
development.

Mr. Schaumberg was born in Lomira,
Wis., on April 23, 1923, Ile¢ obtained the
B.S. degree in electrical engineertng from
the University of Wisconsin in 1947, and
the MLS. degree there in 1949, He has
attended courses in science, engineering,
economics, mechanical design, and man-
agement at a variety of universities and is
presently enrolled in the Masters of Busi-
ness Administration program at the Uni-
versity of NMinnesota. He is an honorary
member of the Eta Kappa Nu and PP Mu
Ixpsilon.

.

o

Andrew A. Sterk (\'48-)1'53) has re-
cently joined AMIT (American Machine &
Foundry Co.) Alexandria Division, Alex-
andria Va, as Manager of the Instrument
and Sensor Laboratory. For the last ten
years, he was Chief Development Engineer
at Philips Electronic Instruments, Mount
Vernon, N. Y., where he headed R & D
programs in space instrumentation,

From 1950 to 1953 he was “Technical
Director of Magnetic Amplitiers, Inc.,
where he invented magnetic amplifier cir-

(Continued on page 106:1)
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CLIP THIS DIRECTORY OF IMMEDIATE OPENINGS AT
ITT FEDERAL LABORATORIES IN NUTLEY, NEW JERSEY

tions.

The 300-foot microwave test tower, and radio telescope (used for satellite tracking,
communications and space research) are two distinctive landmarks of ITT Federal
Laboratories in Nutley. Here, modern facilities house 17 laboratories engaged in mis-
sile and space systems, avionics, communications, research in the
physical sciences, and sophisticated electronic manufacturing opera-
®  Today's opportunities are especially well timed for the £
engineer seeking a significant career jump now, and a progressive series of profes-

sional assignments that will provide substantial growth impetus during the months

and years to come.

We are most interested in talking with engineers offering backgrounds in any of

the areas listed below.

PARTIAL LIST OF POSITIONS IMMEDIATELY AVAILABLE AS OF DECEMBER 1, 1962

COMMUNICATIONS

Mechanica! Engineer, for antenna de-
sign and development. Experience in
the field of satellite and missile com-
munication antennas highly valued.
Also experience in electronic equip-
ment packaging, servo-systems and
structural analysis. 5 years minimum
experience.

EE; PhD desirable, with 4 years’ ex-
perience in so-
phisticated mi-

crowave commu-
nications and =
tracking receiv-

ers using coher:

ent detection and

signal processing Y t
—frequency -
range, 1,000 mc 3
through 10 kmc; power range, 1
through 50 kw. In addition, at least 2
years’ background in communication
systems design.

EE, experienced in microwave equip-
ment design; prefer individual with
post graduate courses in communica-
tions theory.

EE, with heavy design experience in
high power amplifiers for communi-
cations; background in design of solid
state control circuitry and amplifier
circuitry in UHF through SHF ranges.

ME or EE, with at least 2 years’ ex-
perience in electrical design and test-
ing of multi-con-
ductor, power,
and communica-
tion cables and
conductors to mil
specs. If an ME,
£ must be familiar
l{ . Wwith basic princi-
"e me | ples of electrical

December, 1962

engineering such as attenuation, im-
pedance, etc.

Project responsibility on microwave
communications equipment develop-
ment. Must be capable of supervising
design of transistorized transmitters,
receivers and modulators ... abie to
handle all phases of proposal prepa-
ration.

BSEE or equivalent, with 5 to 10
years' experience in test equipment
design and engineering re-design of
equipment for manufacturing radio
transmitters and receivers in UHF
and VHF regions.

EE, with several years experience at
major research organization, good
background in solid state theory.
Specific duties and responsibilities
will involve re-
search and theo-
retical studies on
electron tunnel-
ing phenomenon
53 in thin films,
$5 band structure
: .. of wide gap semi-

conductors.

Physicist, with good background in
thermodynamics, high vacuum tech-
niques, or solid state theory for work
in thermionics. PhD preferred; MS
minimum.

Senior Scientist, theoretically ori-
ented, experienced in communication
networks, troposcatter and line-of-
sight radio communication and sys-
tem analysis.

Data Processing Analysis Manager,
with 4 to 8 years’ experience, includ-
ing analysis and programming on a
large scale digital computer; knowl-
edge of diagnostic, utility and execu-

tive programming; experienced in
planning and leading groups of pro-
grammers and analysts. BS in Mathe-
matics, Engineering or Physics.

EE, with 5 to 8 years' experience in
design and applications of microwave
antennas, transmission lines, du-
plexers, filters and other similar mi-
crowave components for tropo and
line-of-sight systems.

AVIONICS

Managerial position, calls for 8 to 10
years' experience in the field of proj-
ect management, demonstrated ca-
pability in management of the en-
gineering and production aspects of
large electronics systems contracts.

EE, with 4 to 5 years’ experience in
frequency control or communications
field; background in frequency syn-
thesis, HF and UHF communications.

EE, with 6 to 10 years’ experience in
the airborne electronic field, prefer-
ably commercial avionics; ability in
the area of video
circuitryor
airborne commu-
nication or navi-
gation equip-
ments.

I
J] L MISSILES AND
SPACE

Senior position involves leadership of
structural design group working on
satellite and other space-borne pay-
loads. Requires a minimum of 5
years' experience in space vehicle
stress analysis.

Forward your resume in full confidence to
Mr. W. Bieszard, Box 86-C, ITT-Federal Lab-
oratories, 500 Washington Avenue, Nutley,

N b .
G Iy An Equal Opportunity Employer,

ITT FEDERAL LABORATORIES
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EXPLORE
COMMUNICATIONS AND
ELECTRONIC FRONTIERS AT

JANSKY
& BAILEY

rapidly expanding division of
ATLANTIC RESEARCH
CORPORATION

Jansky & Bailey, for 30 yecars &
trusted name in electronic com-
munications, is cxpanding rapidly
and offers outstanding career po-
sitions to quakhificd engineers. Our
modern facilities are located in
Alexandria, Virginia, a residential
suburb of Washington, D. C

RADIOWAVE
PROPAGATION ENGR.

Will operate transmitters and
ficld intensity measuring and re-
porting ecquipment and supervise
technicians and non-skilled crew
in site installation. Make deci-
sions involving ¢ngincering judge-
ment  (measurement  techniques
and procedures) and perform
fimited field data analysis. BS
in EE with experience tn com-
munications or field testing. Posi-
tions available in Washington,
D.C., Arizona, and overseas.

EE, CIRCUIT DESIGN

To work with newly formed tcle

products group in Washington,
D.C. The position requires a BS
EE and two years’ experience
in the digital data and logic
field. Expericnce in magnetics as
applied to logic circuits and car-
tier as applied to data ficld is
also desirable. Duties will include
circuit design of data equipment
in the communications industry.

ELECTRONIC DEVELOPMENT
ENGINEER

To participate in R&D in high
atmosphere physics, meteorology,
and occanography. Dutics include
design, development, and test of
clectronic instruments and equip-
ment. Applicants should have
specific experience in physical
measurements, electronic  circu-
itry, clectromechanical devices
and transducers, and data-han-
ql[ing equipment., BS or MS in
cE.

SPECTRUM SIGNATURE
ENGINEER

Will formulate detailed test plan
for signature measurement pro-
gram as applied to communice-
tion, navigation, and radar ¢quip-
ments; devise solutions to other
problems connected with spec-
trum signature mcasurements and
radio frequency interference. BS
in EE or equivalent.

Send resume to: Dept. 136
Director, Professional Employment

ATLANTIC RESEARCH
CORPORATION

Alexandria, Virginia
Aresi suburb of

An equal opportunity employer.
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cuits and solid state control systems.
Prior to this, he was Assistant Chief lingi-
neer at FFederal Manufacturing and Engi-
neering Corp., responsible for development
and design of RIT signal generators. IFrom
1947 to 1949, he was Senior Development
Engineer at Servo Corporation of America,
and from 1946 to 1947 he was Rescarch
IZugineer at Automatic Electric Company.

Dr. Sterk received the NS and Ph.D.
degrees in clectrical engineering from the
Polvtechnical Institute of Milan, [taly.
Ile 1s o member of AIEE, ASTM, and
IEMSA, and the author of numerous
publications.

2,
e

A. D. Suttle, Jr., (8M’56) Vice Presi-
dent for Research at Texas A & M College,
College Station, will take a leave of ab-
senee to serve as Deputy Director for the
special stafl group in research and engi-
neering, Department  of  Defense. The
special stalf group is one of the major
divisions of research and engineering in the
Department of Defense, coordinating the
activities of other divisions within Re-
scarch and Engineering office.

Stnee joining the Texas A & M faculty
and staff in July, 1902, he has been plan-
ning, developing and coordinating research
activities on campus. Before coming to
Texas A & M, he was Director of the
Mississippi Research  Commission  and
Vice President for research and graduate
studies at Mississippi State University.
I’reviously he was a research scientist with
Llumble Oil and Refining Co. His principal
areas of research include the application of
radio chemistry techniques to refming
problems and the initiation and develop-
ment of a broad program in radiation
chemistry. More recently, his interests
have been in the application of prompt
nuclear devices as sources of energy for
various purposes.

Dr. Suttle graduated with highest
honors from Mississippi State University
in 1944, He received the Ph.D. degree at
the University of Chicago. He is the author
of scientific articles and inventor or co-

inventor of 23 patents or patent apphi-
cations in the United States and Britain.

George R. Tallent
(M'59) has been
promoted to Direc-
tor of Reliability
and Quality Control
for Motorola Semi-
conductor Products
Inc. He is responsi-
ble for the total reli-
ability and quality
control activity in-
cluding inspection, in-process quality con-
trol, test instrumentation and standards,
quality and reliability assurance, and
special high-reliability studies,

Prior to being appointed Director of
Reliability and Quality: Control, Tallent
was Manager of Transistor Production and
was responsible for fabrication and assem-
bly of all transistors manufactured at
Motorola Semiconductor. In 1960, he was
Program Manager of Motorola  Semi-
conductor Products Division’s Autonetics
Minuteman  Reliability  Program, Nesa
Product Group. [n this position Tallent
was responsible for program direction and
coordination of engincering, production,
quality control, and marketing cfforts.
Before joining Motorola  Semiconductor
Tallent was Manager of Quality Control
and  Reliability in the Semiconductor
Operations of CBS Electronies. e also
served at RCA, Victor Division as a
Quality Control and Manufacturing Fngi-
neer on cathode ray tubes and electron
tube component parts.

Mr. Tallent received the B.S. degree in
Statistics from Boston University. He also
attended  Northeastern  University and
l.owell Technical Institute, both in Massa-
chusetts, where he studied electronic
engineering. Tallent is a member of the
American Management Association. He is
the author of an article on *Reliability of
NPN Switching Transistors.”

2,
oo

Emanuel Poulos (M'60), Vice President
and Chief Engincer of Research, has been
appointed Head of the new Department of
Advanced LEngineering of Tempo lustru-
ment Inc., Plinview, N. Y. lle will be
responsible for rescarch and development
of all new products.

(Continued on page 108:1)

SOPHISTICATED ENGINEERS

A NEW STATE OF THE ART
1963—YEAR OF DECISION

We have succeeded in the developinent of an entirely new concept tor the SUCC
placement of qualified engineers, scientists and management personnel. Our service is con-
sidered by industry 1o be one of the most advanced concepts in the STATE OF THE ART
of professional and scientific recruitment. We are cwrrently seeking the discriminating
engineer and scientist who is seriously concerned about his carcer and is contemplating a
change of employment. If your present position is frustrating, lacking finandal reward or
if your employer has failed to utilize your full potential why not communicate with us at
once. We now have in excess of 2000 positions in the $10.000 10 $50,000 bracket. Some
positions offer bonus, stock options or profit sharing. For CONFIDENTTAL consideration
submit your resume to Richard L. Berry, Member IRE, AF
cal preference and present salary. Never a charge for our sarvice.

BERRY ASSOCIATES INC.

Suite 1711, 1421 Chestnut Street, Philadelphia 2, Pa.
PHONE: LOcust 3-6654

SSFUL

A, AES indicating geographi-
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A new solid state radar system built by STL engineers and
scientists can send out and receive signals at X-band fre-
quencies to he'p man rendezvous and dock vehicles in
space. STELATRAC is its name. It is the first solid state
system of its kind. The X-band transmitter is shown above.
It has successfully passed temperature and vibration tests.
STELATRAC can also be used as a command link between
vehicles in flight. By altering 1ts module design, the flexible
radar system operates as an altimeter and doppler velocity
sensor to guide spacecraft safely to the surface of the moon
and planets. Today STL is busy on many such projects as
STELATRAC. STL is also prime contractor for NASA's
OGO and a new series of classified spacecraft for Air Force-
ARPA. And STL continues Systems Management for the

- R

Nle 8

Air Force's Atlas, Titan and Minuteman programs. These
activities ercate immediate openings in Theoretical Physics
« Systems Engineering + Radar Systems ¢ Experimental
Physics « Applied Mathematics « Space Communications °
Antennas and Microwaves ¢ Inertial Guidance ¢ Analog
Computers + Solid State Physics + Computer Design -
Telecommunications + Space Physics + Digital Computers
+ Guidance & Navigation « Electromechanical Devices
Engineering Mcchanics + Aerodynamics ¢ Propulsion
Systems. For Southern California or Cape Canaveral
positions, write Dr. R. C. Potter, Department 112,
One Space Park, Redondo Beach, California. or Box
4277, Patrick AFB, Florida. Your inquiry will receive
a prompt reply. STL is an equal opportunity employer.

SPACE TECHNOLOGY LABORATORIES, INC.
a subsidiary of Thompson Ramo Wooldridge Inc,

1%

Los Angeles * Vandenberg AFB * Norton AFB, San Bernardino ¢« Cape Canaveral « Washington, D.C, « Boston ¢ Huntsvilie * Dayton

PROCEEDINGS OF THE IRE becember, 1962
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SOLID STATE
PHYSICIST

PhD, with 2-3 years ex-
perience, preferably in
semiconductor materials
or devices, to assume
major responsibility in
experimental program of
applied nature on elec-
tronic components, in-
volving investigations of
semiconductors, ferro-
electrics, conductive ox-
ides, insulators, thin films,
and composite materials.
Excellent opportunity for
advancement within
steadily expanding tech-
nical department of me-
dium sized company long
established in  compo-
nents field. Position is lo-
cated at new laboratory
facilities in Niagara Falls,
New York. Direct replies

to:

Director of Research
Speer Carbon Company
Packard Rd. at 47th St.

Niagara Falls, New York

<>
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(Continued from page 106.1)

An outstanding specialist in the de-
velopment  of linear and  digital pulse
transistor circuits, he obtained his under-
graduate and graduate schooling at the
City College of New York and Adelphi
College. His experience  hefore  joining
Tempo included advanced rescarch and
development at American Bosch Arma
Corp., and Servo-mechanisms, Inc., where
he worked with a wide range of electronic
equipiment.

o,

Marcel Wallace
(V30 SM3), Found-
er, Board Chair- { \,.
man and Research & ”®
Dircctor of Pano- \

ramic  LElectronics
has been appointed
as Consultant for
Singer Metries, Di- ’

vision of The Singer \ Q\
Manufacturing Co.

Panoramic  was  recently  acquired by
Singer,

He is noted for his pioncering of some
of the major scientific achievenients of
recent years. His basie inventions have re-
sulted in more than 50 electronic instru-

ments, many of which made significant
contributions throughout World War I1.
Most noted among these was the visual
frequency  scanning instrument, which
could quickly locate and intercept enemy
radio transmissions; analyze radar signals
and expedite radar countermeasures. One
of his early pioneering developments, in
1923, was the design and marketing of a
batteryless ac-de radio receiver—the fore-
runner of millions of such reccivers pro-
duced today.

He also visualized, and was active in
the carly development of radio beam navi-
gation—a principle adopted nearly thirty
years later. His look into the future re-
quirements of air navigation resulted in a
precision instrument which showed alti-
tude separation of aircraft, thus permitting
the "stacking” of planes waiting to land.
The more than 60 patents bearing his name
have provided new possibilities for ad-
vanced  spectrum analysis, radio band
supervision, instantaneous direction find-
g methods, telemetry communications
and navigation instrumentation.

o,
o

QOO TOT,ITI0IT I, 50,56, 00
%c{zc 3 JC”)C#JC JC“JL*JL BT t)?’pu
Use Your
IRE Directory

It's Valuable
R IRAIR RN

MENT

* MAJOR CULTURAL CENTERS
while living in such places as
Exciting San Francisco

Cultural Palo Alto

SCIENTISTS
ENGINEERS

CALIFORNIA

offers you and your family
* A world center of the electronic industry for CAREER ADVANCE-

* The High Sierra and the Pacific Ocean for RECREATION
* Some of the nation’s finest public schools for your CHILDREN
* World Famous Universities for ADVANCED STUDY

Fabulous Southern California

companies pay interview, relocation and agency expenses

submit resume in confidence to:

PROFESSIONAL & TECHNICAL
RECRUITING ASSOCIATES

(o division of the
Permanent Employment Agency)
825 San Antonio Rd.

Palo Alto, Calif.
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ENGINEERS « SCIENTISTS

experimental
laboratory

...expandable to
girdle the earth—
reach 230,000
miles to the
moon—and

INDIAN OCEAN
i

ENGINEERS and SCIENTISTS LOOKING FOR "BIG-SYSTEM” CHALLENGES
will find them with PAN AM at the Atlantic Missile Range.

This is the giant labcratory where the nation’s major missile systems and space vehicles ccme for their crucial flight tests,

research, and development, under a true operating environment. It's more than hemisphere long, for ballistic missiles. Linked

with other national ranges, it provides orbital coverage and impact location, as in recent Mercury launches. Right now, Advanced

Planning Groups are working to raise its capabilities to encompass recording all relevant data from lunar flights, including voice

communications. Already solutions for problems of data acquisition from the interplanetary missions of the 70’s are under

study. [] Taken all together —this is a task of great magnitude in which PAN AM’s Guided Missiles Range Division is by no means

alone. In carrying out the triple responsibilities assigned the Division by the USAF for range planning, engineering, and opera-

tion, PAN AM cooperates with many segments of American industry:

e GMRD, by designing individual range instrumentation systems to match the requirements of each new program, collaborates
with Range Users, who create the new vehicles and spacecraft.

o GMRD works closely with the radar, telemetry, computer and communication industries providing specifications and technical
direction for the development of new equipment.

o GMRD and its subcontractors operate and service the tracking and other electronic equipment of the range.

In addition, PAN AM provides launch and operations support at Cape Canaveral and Down Range.

IF YOU ARE INTERESTED IN CONTRIBUTING TO THE NEW RANGE TECHNOLOGY, INQUIRE ABOUT THE FOLLOWING POSITIONS:
Systems Engineers & Program Managers, EE, Physicists with specialized knowledge in any major area of range instrumentation
Instrumentation Planning Engineers, EE, Physicists with specialized knowledge in advanced instrumentation systems
Technical Staff & Advance Planning Groups MS, PhD— Physics + Electronics + Mathematics « Celestial Mechanics + Astronomy

Why not write us today, describing your interests and qualifications in any

S
of the areas above. Address Dr. Charles Carroll, Dept. 63M, Pan" American ~J= GUIDED MISSILES RANGE DIVISION

World Airways, incorporated, P.O. Box 4465, Patrick Air Force Base, Florida.

*Carrying on Range Planning, Engineering and Operation of Atlantic Missile ’a PATRICK AIR FORCE BASE, FLORIDA
Range for the USAF since 1953. An equal opportunity employer. d.‘
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Senior Design Engineer

Pulse Power Equipment

TECH/OPS has developed a new
uvltra-high power, high voltage pulse
discharge system which develops
voltages in excess of 100,000 volts
and delivers energies up to 200,000
joules. The system has a wide va-
riety of applications in industrial,

medical, and government research
programs. Among the many uses of
the system are high temperature gen-
eration, hypervelocity and exploding
wire studies, pressure and insulation
testing, and weapons effect studies.
Two systems have already been built
and are in operation. We are about
to start work on two more.
Development of this system has
led to the formation by TECH/OPS
of a division to market, engineer,
and produce this equipment. Creation
of the Pulse Power Division has made
available an opportunity with unusual
growth potential for a very senior
project engineer with a demonstrated
capability to take equipment at the
laboratory stage and transform it into
a fully engineered product. The man
we seek must have substantial design
experience in such fields as electrical
energy storage systems, pulse trans-
formers, vacuum systems and tech-
switches, and

niques, high current

related areas. Accelerator experience | %

would be particularly desirable.

The man selected for this position
will play a key role in the develop-
ment of this device into a commercial
reality and will hold a senior posi-
tion in the TECH/OPS Pulse Power
Division. The compensation will be
Initially

on a commensurate level.

the position will be in Burlington,
Massachusetts. At a later date, the
operations of the Pulse Power Division
will be assigned to San Carlos, Calif.

All replies treated in strict confidence.
ROBERT L. KOLLER

TECHNICAL OPERATIONS, INC.

Burlington, Massachusetts

An equal opportunity employer

T110A

s NEWS
New Products

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information, Please mention your IRE affitiation.

(Contonued from page 12.4)

Multiplexer

Towson Laboratories, Inc., 200 I[:.
Joppa Road, Baltimore 4, Md.,, now has
available a Caplexer, capacitive sampling
multiplexer, which is compatible with its
airborne and ground based capceoders. A
single plig-in board accommodates four
channels of analog information with ex-
ternal programming. Any number of chan-
nels can be hawdled by appropriate assem-
blies of plug-in boards.

Analog inputs in the range of 0 to +10
volts can he sampled with effective sam-
pling apertures of .25 microsecond or less
at rates as high as 200,000 per second.
Sampling errors of less than 0.5 millivolt
are available. Single ended or balanced in-
puts can be provided. Complete freedom
from connnon mode problems is possible
on balanced tuput devices. Cross-talk is
unusually low with the technique.

Caplexer incorporates low-pass  sam-
pling filter characteristics with wide range
of lilter properties possible. Filters are
available ranging from simple RC type to
more elaborate RLC combinations. \n
active low-pass hlter is available which is
small, simple and uses very little power

G/Ais the pacemaker in translating ht
comimunications research into prac-
tical hf hardware. Its manage-
ment is composed of engineers.
[ts emphasis is on proprictary
developments. An example of

|Granger Associates: Impetus in hf communications

Granger

Associates

and kas the unique advantage of complete
freedom from DC amplitier drift.

Ak ir { x.:

The photo shows a 32 channel caplexer.
Inchided in this unit is a charge transfer
amplitier arranged to provide an output
of =2.5 volts for full scale inputs of +250
millivolts. ixternal programming is em-
ploved. Power consumption of a typical
32 channel unit at maximum sampling
ritte is less than 1 watt.

For further information contact the
firia.

(Continwed on page 1124)

Granger Associates proprictary product

development is shown in our ad-
vertisement on page 7AL If vou
are qualified to contribute to
developments such as this
please contact Jerry Franks.

GRANGER ASSOCIATES / 974 COMMERCIAL STREET, PALO ALTO. CALIFORNIA / DAVENPORT 1-4175 (AREA CODE 415}
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PROCEEDINGS

CIRCUIT DESIGN ENGINEERS
SENIOR SYSTEMS ENGINEERS

ENGINEERS
SCIENTISTS

SPERRY MICROWAVE
ELECTRONICS CO

SENIOR
APPLICATIONS ENGINEER

APPLICATIONS ENGINEER

4

5

SENIOR
RELIABILITY ENGINEER

RESEARCH

SPERRY

Contact: Mr. R. C. Carroll,

Employment Supervisor

SPERRY MICROWAVE
ELECTRONICS CO.

Division of Sperry Rand Corp.

CLEARWATER, FLA.
Phone 855-3311 (Tampa)

An equal opportunity employer

OF THE IRE December, 1962
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Melpar needs scientists and engineers
who enjoy reaching the conclusions of applied
research but who are not given to making
upidiperous turns.*

Scientists and Engineers, who have the
desire to participate in open-ended applied re-
search programs are offered an opportumity to
attack unexpected problems and originate new
concepts in an atmosphere charged with the
competence and enthusiasm of a growing organiza-
tion and lively colleagues.

Emerging problems have led to openings for:

Applied Meteorologists and Seismologists to
explore
e New areas of instrumentation for
nuclear detonation detection
o Extra terrestrial/terrestrial interaction
Telluric currents

Microwave Physicists for studies of
e Microwave plasma interactions
e Microwave parametric amplification
Maser-Laser Engineers and Physicists to
e Investigate techniques of utilizing
Masers and Lasers in electronic
systems
Electromagnetism Theorists for research in
e Space reconnaissance and exploration

Molecular Circuit Designers for developmental
research on

e Thin films e Polycrystals

® Monocrystals
Systems Theory Specialists for studies of

e Optimal control techniques

¢ Coding systems

e Statistical decision processes

e Network theory e Sampling systems
Applied Mathematicians for Research in

e Information theory

e Switching theory e Digital theory
e Analog to digital conversion processes
e Stochastic processes o Error analyses

Scientists and engineers with PhD, MS or equiva-
lent experience are invited to communicate with
John Haverfield, Manager, Professional Placement,

MELPARY~Y @mc

A SUBSIOIARY OF WESTINGHOUSE AIR BRAKE COMPANY

3342 Arlington Blvd., Falls Church, Va.

an equal opportunity employer

A upidiperous turn is a 180° turnabout where the main direc-
tion or goal is temporarily forgonen or denied, The word
upudnperous is seen regularly, in contracted form, on street
signs: NO U TURNS.

111A



Plain facts about a small
and technically excellent

company . . . and the career

opportunity offered to one

ELECTRONICS
ENGINEER

interested in
instrumentation R & D

The opportunity we offer: vou
will do both theoretical research and
practical development to create instru-
ments involving new applications of
physics. You will work in areas never
explored before, and you will act as
electronics consultant for our physi-
cists, mathematicians and engineers,
Salary to $20,000. Respondents should
have 10 years' experience in EE with
some emphasis on circuitry,

Who we are: Engineering—Physics
has a professional staff of fifteen, of
whom two have Ph.D. degrees and
seven have M.S. degrees. The company
was started two years ago by Dr.Vincent
Cushing, who now serves as president
and technical director. All stock in the
company is held by staff members.

What we do: We are prime contrac-
tors to Army, Navy, Air Force, NASA,
and the Advanced Research Projects
Agency. We are engaged in the study
and development of highly sophisti-

™ NEWS
2 New Products

R0 00001101
These manufacturers have invited PROCEEDINGS

readers to write for literature and further technical
information, Please mention your IRE affiliation.

ENEONIILIELET 1SR 000

(Continued from page 1104)

Inductive Resistor

A series of inductive resistors for use in
low frequeney Flip-Flop circuits, devel-
oped by California Resistor Corp., 1631
Colorado  Ave., Santa Monica, Calif.,

helps insure true readings from the logic
circuits.

These very small units of the RL
Series can protect against false readings by
preventing the logic module from acting
more than once when an abnormally long
timing signal occurs,

A nominal inductance of 275 micro-
heuries is typical of RL Series resistors

Other characteristics include nominal re-
sistance of 1400 ohms; power rating of 3
watt minimum at 55°C; self-resonant fre-
quency above 5 me. The RL Series resis-
tors are encased in mnolded epoxy with a
0.200” diameter and 0.700” length, The
resistors meet  applicable environmental
requirements of Mil-R-105091).

This firm, also produces designs to
meet specilic requirements submitted by
customers. For further information on
these and other precision resistors, con-
tact the company direct.

Test Chamber for Doppler
Microwave

Production-testing of microwave equip-
ment will he made simpler by a new test
station developed by Burche Microwave
Division of Ovitron Corp., Meclrose, Mass.
The Burche anechoic chamber is said to
be the only one bheing produced specifically
to meet the requirements of assembly-line
test of doppler microwave components and
systems.

O t
— a"‘
L0
Yt D ““_k
- v
1
(Continu n page 111.1)

ELECTRONIC ENGINEERS

FEDERAL AVIATION AGENCY
DUTY IN ALASKA

Career opportunities with the Federal Aviation Agency in Alaska. Apply the latest knowledge of
electronics to air traffic control, avionics, telecommunications, and air navigation aids in the installa-
tion, modification and maintenance of electronic systems on Federal airways.

cated but practicable instruments used
in rocket engine controls, space
research, cryogenic systems, explosion
research, and study of nuclear weapons
phenomena.

Additional training piovided at Government expense, to keep abreast of technical advancements
in the Etectronics Field, through assignment to the Federal Aviation Academy located at Oklahoma
City, Oklahoma.
FRINGE BENEFITS ACCRUING TO FEDERAL EMPLOYEES:
ANNUAL LEAVE LIFE INSURANCE

. SICK LEAVE HEALTH INSURANCE
swmlzltl!rzﬁldwn?odggﬂl:dild‘i,rv]e i?]cc:prgsf MILITARY LEAVE COMPENSATION FOR INJURY ON JOB
dential suburb of Washin t§n D.C. The HOME LEAVE UNEMPLOYMENT COMPENSATION

glon, . v, RETIREMENT 25% COST-OF-LIVING ALLOWANCE

laboratory is well equipped and in-
cludes an IBM 1620 computer. Public
schools in the area are rated among the
best in the nation; five nearby univer-
sities offer graduate courses. You have
a choice of city, suburban or country

REQUIREMENTS
Applicants must be United States Citizens and possess BSEE degree from accredited engineering
school or demonstrate comparable background through Civil Service Engineering examination. In
addition to minimum experience and training requirements, applicant must have had professional
engineering experience as indicated below for each grade:

living.
Your inquiry will b . GRADE BASE SALARY GROSS SALARY  EXPERIENCE REQUIRED
our inquiry will be answered imme- ) |
diately. Write to: Mr. R. M. Kimzey (5] $5,365 § 6,702.25 one
657 6,465 8,081.25 | Year
GS-9 7,125 8,906.25 2 Years
i ING == i Gs-11 8,575 10,718.75 3 Years
Englneenng Physws 65-12 9,475 11,843.75 3 Years

Gross salary includes 25 percent Alaskan cost-of-living allowance which is non-taxable for Federal
Income Tax purposes, Engineers in travel status away from the Anchorage headquarters receive
a travel allowance. The best qualified applicant will be selected regardless of race, color, creed or
national origin.

@ Company

5515 Randolph Rd., Rockville. Md,
(Suburolol Washmgton. D.C.) Applicants who meet the above requirements should write to:
An equal opportunity employer

FEDERAL AVIATION AGENCY, 632 6th Avenue, Anchorage, Alaska
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LANDMARK
IN A QUEST
FOR
KNOWLEDGE

High standards assure even higher ereative
achievements ... the goad of the Eleetro-Physies
Laboratories. This 100 foot 17 helieal antenna
designed and built by our =cientific and engi-
neering stafl i exemplary of the many unusual
antentas used to inerease our capabilities in
experimental investigation of fonespherie phe-
nomen:t. s development is in keeping with the
contitous quest for knowledge ny our stafl,
Other advaneed projeets being undertaken at
this time include the development of unigue
long distance eommunications teehniques, and
the investigation of upper atmospherie phe-
nomena by means of unusual rocket probe
teehniques.

T'he Eleetro-Physies Laboratories offers out-
standing  ecarcer  opportunities 1o creative
seientists and engineers . . L imaginative men
able and eager to work at the periphery of
scientific knowledge. Resceaveh statt members at
the Lleetro-Physies  Laboratories  guide  their
projects from the concept stage through applied
rescarch  to prototype  development.  Efficient
administrative support is provided whieh per-
mi‘s the members to foeus their full talents on
the seientifie aspeets of assignments. The signi-
ficunce of onr research effort gives each member
the =atisfaction of contributing bothi to science
and to our national purpose,

For additional information, please send vour
resutne to

Dr. John M. Kelso
Director of Research

ACF ELECTRONICS
DIVISION

ELECTRO-PHYSICS o
LABORATORIES ACF INDUSTRIES

3355 52ND AVENUE, HIYATTSVILLE, MARTLAND (A KESIDENTIAL SUBURB OF WastINGTON, D.C.) AN EQUAL OPPORTUNITY EMPLOYER
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ELECTRONIC ENGINEERS
PHYSICISTS « METALLURGISTS

AN INVITATION TO JOIN

a

NEW
RESEARCH
DEPARTMENT

This group is now forming at Bell Aerosystems Company to per-
form a variety of investigations in the uaerospace field. Current
studies are on advanced high-performanee chemical propellants,
nuclear propulsion systems and electrical propulsion devices in
the very low.thrnst ranges. Other planned projects include energy
conversion for new sources of electrical power for space equip-
ment. space dynamies, solid state physical materials, and the effects
of radioactivity in the Van Allen Belt on rocket engine components
and other materials for space applications,

Available to staff members are the most modern research tools, in-
cluding an IBM 7090 computer, and extensive test facilities. In
addition, researchers at Bell benefit from the knowledge and ex-
perience of the men responsible for the XI> 59, America’s first jet
airplane, the world’s first jet VTOL aireraft, the highly reliable
AGENA rocket engine, the SKMR-1 HYDROSKIMMER, the largest
ground effectx machine in the United States, and the first com-
pletely automatie, all-weather aireraft landing system.

Ingniries are invited from Scientists and Engineers with advanced
degrees in electronic engineering, physics, metallurgy and nuelear
physics. Please write to Mr. T. C. Fritschi, Dept. SB.

JQ
BELL AEROSYSTEMS CO.

DIVISION OF BELL AEROSPACE CORPORATION-A ]gxtronl COMPANY
P.0. BOX #1 BUFFALO 5, NEW YORK
An Equal Opportunity Employer

Your Future Lies In Your Mail Box. . .

Four cents may be all that separates vou from
your future. Analyze your life as you analyze proj-
ect problems. If you feel you can advance further,
be paid better, meet the creative challenge of your
prafession more fully, use your mail box—and meet
your future, Send your resume today.

ONE OR TWO OPPORTUNITIES THAT MAY LIE A
LETTER AWAY: Y N/
Solid State Physicist . . . 1o $25000 [ AVATTIT
Counter Measures Project Fngineer . . . to $20000 '

personnel service management consultants
EQUITABLE BUILDING ¢ BALTIMORE 2, MD. ¢ MUIberry 5-4340

ol NEWS /
. New Products A

o T

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation,

(Continued from page 112A4)

Production-line testing of doppler sys-
tems has hitherto been complicated by the
fact that the simwlation of free space in a
small area is extremely difficult. The
energy sent out from a microwave an-
tenna—which is normally dissipated into
frees space—reflects from ncarby surfaces
and sets up iuterference patterns, with the
result that hot spots and null points are
built up. Existing test stations are made
with straight sides, and rely almost en-
tirely on the efficiency of an absorbent ma-
terial—usually a horsehair matting—or on
the insertion of multiple baflles in the
walls, to absorh the energy. In the Burche
station, the construction of the chamber
causes it to act as an cfficient batile, and a
Polystyrene-based solid absorber desig-
nated BL-2 further increases operating
efficiency.

Absorption of —60 db is standard; in
some parts of the chamber, the absorption
figure is even higher, with highest absorp-
tion recorded for incidence angles of 90°.
The energy is not absorbed on the first
bounce, but reverberates in  multiple
bounces until absorbed, without return-
ing to the radiating body being tested.

The Burche test station was designed
primarily to test doppler systems, which
generally put out an average power of
about 1 watt or less. The station routinely
handles such systems, but can also be built
with added baffles if the systems to be
tested require a higher absorption figure.
The chamber is effective across the spec-
trum from 8.2 to 135 gigacycles (the effec-
tiveness of the chamber is cut off by its
physical design below 8.2 Gc; legal regula-
tions prohibit doppler use above 15 Gc.).

The chambers are built to test systems,
not just antennas. The configuration is
ideally suited for testing doppler systems
with lens-antenna assemblies; for parabo-
loid antennas, a dilferent chamber con-
figuration is employed. Most doppler sys-
tems are now built with lens-antenna as-
semblies, and most are being built to oper-
ate in the 13.2-Gc. region of the spectrum,
so that a standardized test-chamber de-
sign is now economically practical. The
Burche chambers are built to order to
meet customer requirements; standard-
ized basic design is equipped with various
types of internal test and measuring gear
—receiving horns, phase shifters, turnstile
junctions, and so forth—as required by the
user.

Power Supply for Airborne
Computer

A compact power supply capable of
furnishing four independent supplies total-
ing 175 watts from an overall unit size of
10” long, 2” wide and 6" high, has been
developed by Industrial Control Products,
Inc., Caldwell Township, N. J.

(Continued on page 116A4)
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.. consider the excellent
growth environment at NCR.

.. Extensive company backed
R & D; new facilities—expanding labora-
tory space in 1963 and 1964; advanced
programs encompassing major sciences
integrated for practical results; excellent
employee benefits; an aggressive man-
agement group; professional advancement
encouraged through company sponsored

programs.

We have openings at this time as listed
below for Dayton, Ohio.

O Senior Circuit Designer: familiar with
solid state circuitry; creative; desire to
work at advanced development stage.*

O Thin Film: materials research; device de-
velopment.*

O Chemists-Research: project leader capa-
bility; background in physical chemistry;
polymers.

D Test Equipment Design Engineers: BS or
MSEE with some experience.

O Mechanical Design Engineers: Small
mechanism experience desired.

O Advanced Development Planning Spe-

If your pOtential cialists—Military R & D.*

O Operations Research—Commercial ap-
plications.*

iS nOt being recognized sew O Integrated Electronics—Advanced con-

cepts for Computer Development.*

*These positions are not limited to any
special level. Ph. D. background is pre-
ferred for many, and some areas of re-
sponsibility involve Management or
Technical Director potential.

Don't wonder what may be present for
you, Drop us a line describing your back-
ground and interests. We'll contact you
to arrange for more detailed discussion.

Send your personal letter to:

T. F. Wade, Technical Placement

The National Cash Register Company
Dayton 9, Ohio

NCR

an equal opportunity employer
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COMPUTER
RESEARCH
ENGINEERS &
LOGICAL
DESIGNERS

Rapid expansion of the Computer
Laboratory at Hughes-Fullerton has
created several attractive profes-
sional opportunities for qualified
Computer Research Engineers and
Logical Designers. These positions
require active participation in bread
computer R & D activities in con-
nection with Army/Navy computer
gystems and new large-scale, general-
purpose computers, These multiple
processor computers utilize advanced
solid-state circuitry, gating and reso-
lution times in the millimicrosecond
regions; combine synchronous and
asynchronous techniques for maxi-
mum speed and reliability.

These professional assignments
involve broad areas of logical design,
programming and system conception.
Fields of interest include:

s Distributed computers = Ad-
vanced arithmetic processing
techniques =« Mechanized design
s Asynchronous design tech-
niques = Utilization of parame-
trons in computers = Studies in
the utilization of multiple proces-
sor computers.

These professional assignments
involve such R & D areas as:

= Solid state digital circuitry
involving millimicrosecond logic
® Microwave carrier digital circuits
® Sub-microsecond core memory
% Thin film storage !.ehnlquol
® Functional circuit conce

% Micro-miniaturization conccpu
® Tunnel diodes ® Microwave pa-
rametrons ® Circuit organization
for maximal-speed computing.
Located i1 Southern California's
Orange County (the nation's fastest
growing electronics center), Hughes-
Fullerton offers you: a stimulating
working ervironment; private or semi-
private offices; long-term stability,
CALL COLLECT TODAY!

For complete information on these
challenging assignments, call us col-
lect today! Ask for:

Mr. J. E. TENNEY at:
TRojan 1-4080, ext. 3741.

Or, airmall resume to: HUGHES-
FULLERTON R & D, P. O. Box 2097,
Fullerton 1, California.

An equal opportunity emplover.

MUGHMES AIRCRAFT COMPANY

I'he three other supplics turnish main
power at 28 volts, 5 amperes, 25 volts at 1
ampere, and 60 volts at 80 millianmperes.
All four supplies are independent and fully
isolated from cach other and the incom
400 ¢ps power,

Addat val fre T

N ? NEWS
., New Products

Closed Circuit Television
T R d
Ti ¢ on tape

recorder, the MV R-10 dey eloped by Mach-
Tronics, Inc., 185 Evelyn Ave., Mountain

View, Calif., was demonstrated  publicly
{ he lirst 1€ | 0§ | 1500,
\ 1echnical 1 ¢ ( 1t «
features of the recorder w. e -
1~ the actual recordi play hacl
et ol pesver supply for I tapes wder to indicite ¢ qual ol
IR g | both the o d vide 1 \ d
pace for the P cated i the ti I cm that
e t required @ p . ~tated that such n'«‘(.l«h- had heen (l(‘
ted reference supply and other DC volt SR, [ P 1 U il
o=¢lv regn . for the operation of bility : !
he put
Designed to he | : )°C
“cold™ plate to operatc ban of
125°C, the four n
Isor o 1 ( L r
¢ i 400 op '] {
Quend cord Ayl STD-704.
I't )
aith o re 40 02¢ S
ot put voltage 1
t I 1
Fhe maximum temperature ¢
181 00015¢ (

when the position son wish to il is

vital 10 vour organization . .

when the man you seek requires all the
attributes of leadership . . . plus the

ability 10 mahe significant 1echnical

THE

EXCEP-
TIONAL

MAN

contributions 1o the work for

which he will be responsible . ..

when vou need a man who can command
the respect of his associates and
subordinates because of his intimate
knowledge of and first-hand experience

in theiv fields . .

when yvou need a man who is well
educated and trained in the specialized

fields of knowledge vou require . . .
vou need The Exceptional Man.

Let us locate him for vou,

INCORPORATED

Cﬁdf les A BZIZS Wef ASSOCIATES

EXECUTIVE SEARCH SPECIALISTS
613 PARK AVENUE e BALTIMORE 1, MD. ¢ PLAZA 2-5013
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You have 5 seconds to identify this object
Split-second identification of knowns and unknowns
is the chalienge met dcily at Sylvania Electronic Sys.
tems—West It is a chatlenge which offers you career
opportunities in the exciting and stimuleiing field of
reconnarssamce systems,

Signal Analysis and Processing Studies. Funda-
mental studies in pattern recognition and adaptive
signal detection system probiems. Analysis and syn-
thesis to generate system and operational concepts
of data analysis and sigral processing systems and
subsystems from detection through data reduction/
analysis/ decision functiors, Studies in pre-detection
signal processing problems. Technical disciplines in-
clude staiistical theory, decision theory, and theory
of linear and non-linear systems.

Statistical Analysis. Mathematica! models of sto-
chastic procasses. Fields include experimental design,
theory of queues, theory of mixtures, allocation of re-
sources, search theory, combinatorial prooability, and
general operations research.

Intercept and Detection. Analyze operational and
user requirements and electromegnetic ervironment,
Synthesize from conception to hardware specification
electronic intercept and detection systems involving
new and sophisticated antenna and receiving system
techniques. Systems extend from DC to daylight and
range from large groundbase installations to minia-
turized outer space equipment. Anclyze system per-
formance ard data collected related to telemetry,
communicat.ons, radar and others,

December, 1962

Antenna and Propagation. Analyze electromagnetic
propagation aspects of reconnaissance and other
systems, direction finding problems and develop di-
rection finding techniques. Determine antenna re-
quirements and configuration during synthesis of re-
connaissance systems.

In addition to the above we have openings for cir-
cuitry design engineers in the following areas:
Display Devices
Logical Design
Pulse Techniques
UHF Circuits
Parametric Amplifiers
Analysis of Solid State Receiver Systems
DF Antenna Systems
Sylvania is but 40 minutes from San Francisco. Further

education is encouraged at nearby Stanford and
other universities.

SYTNANLN ececrronic systems

Government Systems Management

for GENERAL TELEPHONE 8 ELECTRONICS.

Complete information may be obtained by writing,
in confidence to
G. E. Hall
SYLVANIA ELECTRONIC SYSTEMS - WEST
P.O. Box 188P « Mountain View, California
An Equal Opportunity Employer 8055R1
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'ENGINEERS

Trak Microwave Corporation has gained industry-wide
recognitian in engineering ond manufacture of MICROWAVE Trak Offers
ENERGY SOURCES in less than twa years. A 1962 brand

recognition study lists Trak Micrawuve as No. 1 in Creatlve freedOm
its field. This remarkable achievement is due to the freedom of
movement, the enthusiasm and dedication found

anly in a yaung, rapidly grawing organization. This is the in the Challenglng

atmosphere at Trak. The man wha conceives the idea, follows

it right through to system application. Because Trak is field Of

eager to try the untried, remarkable new capabilities in energy
source generation are now available and being used in

space, military and commercial applications. Trak is microwave

always analyzing new lines of challenge, conducting “in house”’

research to meet the challenge of tomorrow. energy

MICROWAVE SCIENTISTS-ENGINEERS

LABORATORY TECHNICIANS — Send resume, wire, or
phone collect. If you would like more

generation

information before making a formal application, send

for brochures about Trak and Tampa. All inquiries

TRAK:

Microwave

TR~ LABORATORY FOR
A I_ I_ o R PHYSICAL SCIENCE

APPLIED RESEARCH

A newly initiated applied research pragram in a cor-
parate-supported suburbuan Boston laboratary. concerned
with the design and development of integrated salid state
and thin film microcircuitry., semiconductar devices, ca-
pacitars, resistors. etc. Excellent appartunities for persanal
and professional develapment.

GROUP MANAGER

Respansibility for initiating. supervising, and conduct-
ing development programs in the electranic components
area. Integrated and molecular circuit design and fab-
rication as well as discrete component development is
involved. Ph.D. or equivalent plus suitable experience
is necessary.

PROJECT LEADERS

Individual responsibility for specific projects within
broad scope of the applied research program. Ad-
vanced degree or equivalent in Chemistry, Electrical
Engineering. Metallurgy or Physics required.

(U. 8. Citizenship not required)
Send resume in confidence to Dr. S. P. Wolsky, Director

Laboratory for Physical Science

P. R. MALLORY & CO. INC.

NORTHWEST INDUSTRIAL PARK
BURLINGTON, MASSACHUSETTS

An cqual opportunity employer
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in strict confidence. Trak Microwave is an equal
opportunity employer.

TRAK MICROWAVE CORPORATION

5006 N. Coolidge Avenue, Tampa 3, Florida, Phone: 877-6735

ATTN: WILLIAM S, WHEELER

NEWS
New Products

These manufacturers have invited PROCEEDINGS
readers to write for literature and fusther technical
information. Please mention your IRE affiliation.

(Centinvwed from page 116:1)

The recorder measures 247 X 117X 15”7, weighs 90 pounds, and
will =ell for $10,300, F.O.B. Mountain View, Calif., with the
integral 8” television monitor. The price of the recorder without
the monitor will he §9,800. This price is said to be lower than that
ol other closed cirenit television recorders which have been an
nounced by other irms. Fhis factor coupled with the operational
savings made possible by the fact that the recorder uses one inech
tape rather than two ineh, and runs at 75 inches per second, means
that many new markets heretofore restricted by cconomic consid-
crations will now have access to a recorder designed to meet their
needs. Additionally the ability to store 96 minutes of information
ona tape will be a very significant advantage in many applications
of the recorder

Al tapes recorded on the MYR-10 will be interchangeable
with respect to their ability to be played back on any other
MVY'R-10. This feature will be extremely important in those cases
where there is a very definite need to exchange instructional or
training tapes prepared by educational institutions or various
groups within the military.

The recorder employs the helical scanning principle with two
video recording heads which are placed 180 degrees apart. Each
head records one field of television information so that a complete
rotation of the scanning assembly makes one complete frame. The
video frequency response of the recorder will e +£3 db, from
30 ¢ps to 3 me with reference to 100 kes and down no more than
6 db at 3.5 me. This frequency response plus a signal-to-noise
ratio of 40 db or better rms noise to peak to peak video results
ina picture of a quality equal or better to that seen on most home

(Continucd on page 121.1)
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MEN ON
THE MOON

LOCKHEED-CALIFORNIA'S
ADVANCED SPACECRAFT CONCEPTS ARE BRINGING
THIS “"DREAM DAY'" CLOSER TO REALITY

Space Medicine; Radar Systems; Dynamics (Flutte \eroelas
t

5.

For Scientists and Engineers who look forward to an

4 $ye B y ! . A
I

1812, 2402 | {()//ywuvx/ Wu/ Burbar C{U/;u::u AN equal opportunity empioyer.

LOGCKHEED

CALIFORNIA COMPANY
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GENERAL ELECTRIC TO SUPPORT NASA IN
FORMULATING DESIGNS AND EQUIPMENT
FOR CHECKOUT OF THE APOLLO SYSTEM

! The National Aeronautics and Space Administration has assigned to

General Electric a major role in designing and developing integrated,

automatic checkout and test equipment for the APOLLO program, in addi-

tion to supporting NASA in overall reliability of the entire system. High

level specialists and systems people are being drawn from many components

of the company to contribute to the design and development of computerized semi-atctomatic and
automatic checkout systems. Additional highly qualified engineers and scientists are needed now.

Assignmel'ltsiai HUNTSVILLE, DAYTONA BEACH, CAPE CANAVERAL and HOUSTON

Engineering experience required in
SYSTEMS and SUB-SYSTEMS CHECKOUT and TEST PLANS, DESIGNS and OPERATIONS

Electrical » Electronics m Mechanical = Conversion and Guidance = Propulsion = Instrumentation
and Communications = Telemetry » Pyrotechnic » Vehicle Systems = Systems Specifications and
Designs = Digital Command Systems ® PCM = Computers = Display ® Analog and Digital Simu-
lation » Test Simulation ® Vibration Analysis ® Space Mechanics = Operational Support Systems.
If you have experience in any of the listed areas, write us today (include salary requirements). Your inquiry will

be held in strict confidence. Write to: Mr. P. W. Christos, Professional Placement, Section 53-L, Apollo Support
Department, General Electric Co., Administration and Engineering Bldg., Daytona Beach, Florida.

APOLLO SUPPORT DEPARTMENT

#n Eaual Oppoortunity Emolover




. NEWS
New Products

These manufacturers have invited PROCEEDINGS
readers to write for litesature and further technical
information. Please mention your IRE affiliation.

Conpnued from page 1182

Machein stated that the
those individuals
who have seen the recorder in operation,
with respect picture quadity, has been
overwhelmingly favorable in every in-
stance.

television sets,

llRernfis yonse ol

Trigger Current

A new hermetically-sealed all-purpose
packaged trigger cirenit for use with siticon
controlled rectifiers is now available from
VecTrol Engineering, Inc., 85-100 Magee
Aves, Stamfor 1, Conn. Vec'Trol, a susidi-
ary of the Sprague Electric Co., supplies
control for SCR vircutts,

The new Veelrol Bridge Flat-Top
Drive fires on SCR twice during a 300°
current eveleo 1t controls proportionately
cither ac or de power output, Only a § mw
control signal is required. The packaged
circuit has four control windings to pro-
vide for multiple control circuit funetions.
I'he deviee is fail-safe. Loss
nal completely removes the gate pulse from
both half-cveles. Tt has been engineered <o
there is no accidenuad firing i alternate
half-cyeles and there is no power cutoff
through The constant
pulse amplitude avoids gate overloads

of control sig-

pulse  overdrive

Since @A\ 1901

4 —

The new drive has a linear phase shift
of firing angle and permits shifting the
SCR output over a full 180° without bias.
With it, silicon controlled rectibiers are op-
erable safely up to 909, of their nominal
de rating. Three different designs of the
unit are available to meet different equip-
ment needs.

Half-Wave Vacuum Rectifier

n

/ t?‘""‘

i

A new high-power hall-wave vacuum
rectilier, designated Type 3825 is an-
nounced by United Electronics Co., 42
Spring St Newark 4, No [0 The Type
5825 s a ruggedized, long-life tube in-
tended primarily fer use in high voltage
power  supplies,  aiad  high-voltage  RIF
power supplies. Maximum inverse plate

)03984

SIGMUND COHN CORP. OF CALIFORNIA o 151C NORTH MAPLE STREET, BURBANK, CALIFORNIA

FOR RELIABILITY, PERFORMANCE
AND DELIVERY

syt FREED
TRANSFORMERS

AND

INSTRUMENTS

MIL STANDARD

HERMETICALLY 3
SEALED

* Power ¢ Filament

* Audio ¢ Pulse
* Reactors

———

FILTERS

* Bond Poss * Low Pass
* High Poss * Band Eliminotion
* Telemetering Components

INCREMENTAL
INDUCTANCE
BRIDGES
¢+ Ind. Range: to 1000 H
* Superimposed DC: to 30A

* Frequency Ronge: 20 cps
* to 10 KC

MEGOHMMETERS

* Resistonce: 0.1 to 4,000,000 Megohms
* Fixed 500 /Vorioble 50 to 1000 volts

* Power Supply: 105 to 125V AC
Battery Operated Portoble

MAGNETIC AMPLIFIERS
& CONSTANT VOLTAGE
TRANSFORMER

* Commerciol
* Military

TOROIDAL
INDUCTORS
e Commerzial

* Militory

* Molded

SUBMINIATURE
TRANSFORMERS

¢ Complete Line
* Size 3/8D X 7/16H

Send for
Complete Cotalog of Stock items

FREED TRANSFORMER CO., INC.

1702 weirfield $t., Brooklyn (Ridgewood) 27, N.Y

PROCEEDINGS OF THE IRE
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SCIENCE-ORIENTED INDUSTRIES

1l 4,\.@,— 6
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MEN OF SCIENCE
EXCHANGE IDEAS...

man-made “miracles” often re-
sult. And science leaders ARE
meeting, right now, in the many
R & D centers in the Maryland-
D.C. Science-Industry Complex.
Indeed, this complex boasts ane
of the largest pools of scientific
personnel in the country...offers
R & D facilities unsurpassed
anywhere . . . is the heart of the
$15 billion R & D “industry”

offers exceptional opportunities
for postgraduate work in the
sciences...plus the kind of living
and working conditions which
attract and hold technical and
skilled manpower. (zet complete
facts on the Maryland R& D
story in our new hooklet . ..

“OPPORTUNITIES FOR

IN MARYLAND"

Write, Wire
Or Phone Today
For Your
Copy

MAIIVIANII

DEPARTMENT OF
ECONOMIC DEVELOPMENT

Division IRE

~

State Office Bldg., Annapolis, Md.

122A

Gomponent
Power
Supplies =
from
PEERLESS

Designed to Your
Requirements.....

Peerless power supplies are avail-
able with DC or AC inputs. AC in-
puts are normally 60 or 400 cps; DC
outputs extend to 10 ma or higher.
Regulation values normally range
from 5% to 109 from no load to full
load; peak-to-peak ripple voltages
are less than 19 of output voltage
within this range. When required,
closer tolerances can be supplied.

Peerless power supplies can be pack-
aged to meet any operating require-
ments from commercial to Mil. Spec.
And, their dimensions and configura-
tions may also vary to meet specific
volume requirements. For complex
applications, Peerless has designed
and manufactured power supplies that
provide two or more outputs, operate
in ambients up to 125°C and withstand
shocks up to 50 G's. Whether your
requirements are conventional or
exotic, Peerless can solve the design
problems and manufacture in quantity
to your exact specifications.

NEW!
Send
Coupon
For

Free
Catalog

Contains detailed specs on 48 widely varied types
of Peerless power supplies and comprehensive
Estimating Specifications Sheet!

@®PEERLESS

5! ELECTRICAL PRODUCTS

A OIVISION OF ALTEC LANSING CORPORATION

1515 S. Manchester Ave., Anaheim, Calif.
NEW YORK « LOS ANGELES

1

1

1

[}

1

[ ]

[}

[ ]

[ ]

[}

1

[ ]

1y Please send your new catalog,
: “PEERLESS POWER SUPPLIES".
1 | understand there is no obligation.
[}

! Name
! Title
i Company
1

h Address
|(’1

(©) 1961 ALTEC LANSING CORPORATION

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

First
order of
business:

TWATO THE
GONVENTION

institute of Radio Engineers
New York City, March 25-28, 1963

TWA gives you swift, convenient
one-airline service to New York
from major cities throughout the
U.S. Nen-stop from San Francisco,
Los Angeles, Kansas City, St.
Louis, Chicago, Pittsburgh and
many others. Luxury First Class
or thrifty Coach, you'll arrive re-
freshed, relaxed. Call the nearest
TWA office or your travel agent.

¥

Nationwide
Worftdwide
depend oa

December, 1962



FOR GREATER

WIRING

CONVENIENCE

STUD AND TURRET
TERMINAL BLOCKS

YOUR CHOICE OF TERMINALS

* Regular Screw Type
¢ Solder-Turret ¢ Feed-thru
* Threaded Stud, etc.

Also, your own choice of finishes:
electro-tinned, silver-plated, even gold-
plated over silver. Our design facilities
are at your service: send us your re-
quirements.

WRITE FOR COMPLETE DETAILS, Dept. 23

KULKA ELECTRIC CORP.

SUBSIDIARY OF KULKA SMITH ELECTRONICS CORP

633 So. Fulton Ave., Mount Vernon, N.Y.
Phone: MOunt Vernon 4-4024

The new NORTHERN RADIO
catalog is your buyers guide

to FREQUENCY SHIFT
COMMUNICATION
EQUIPMENT

Complete descriptions and
specifications.. .. the only book
of its kind in the field!

@ 84 Pages © 70 |tems
® 70 Photographs © 40 Block Diagrams

the Industry’'s FOREMOST and COM-
PLETE line of Quality Communication
Equipment!

Write on your letterhead for your copy today
NORTHERN RADIO COMPANY, INC.
149 W. 22nd St., N N. Y.

HORTHEAN RADIO W

PROCEEDINGS OF THE IRE

SECON PRECISION

- POTENTIOMETER
o &
3

N\ from 37 to over
600 ohms per cmf

Secon Alloy 20-245 is o new, precious metcl
alloy with exceedingly good life and low noise.
245 Ohms per C.M.F.

Send for facts and life-test data.

For more information write today to Secon
Metals Corporation, 7 Intervale Street, White
Plains, N. Y. WHite Plains 9-4757

o SECON
METALS

CORPORATION

RELIABLE WIRE FOR THE HEART
OF YOUR COMPONENT

PERGAMON PRESS BO0KS

Forthcoming from MACMILLAN

ANNUAL REVIEW IN AUTOMATIC
PROGRAMMING, Volume 111
Edited by RICHARD GOODMAN, Aato-

matic Programming Information Centre,
Brighton College of Technology. This third
volume in the annual series published for
the Automatie Programming Iniormation
Centre contains 14 papers mainly concerned
with the problems of languages tor scien-
tific computation,

SAMPLING SYSTEMS THEORY AND
ITS APPLICAT'ON, Volume 1
International  Series  of
Electronies  and
16.

By YA. Z. TSYPKIN, Institute of Auto-
matics ond Telemechanics, Academy  of
Sciences of the USSR, The first of two
volumes, which together form a complete
and comprehensive treatise on clased-loop
sampling systems,

MATHEMATICAL METHODS
FOR THE STUDY OF
AUTOMATIC CONTROL SYSTEMS

By V. L. ZUBOV. Examines mathematical
methods for studying the stability of steady
movemenis in n(m~slcady-stule systems.

PERGAMON PRESS BOOKS
THE MACMILLAN COMPANY
600 Fifth Avenue, New York 11, N. Y.

Monographs on
Instrumentation,  Volume

December, 1962

BUT

STILL
UNIQUE!

FM SIGNAL GENERATOR

.. . Model 1066, introduced in '55, was
the first instrument to tune 10-470 Mc
on fundamentals having low distortion
and accurately calibrated FM. Other
features such as calibrated electronic
fine tuning and 0.0025% carrier stabil-
ity were revolutionary at that time.

It is still the only instrument with all
these features . . . and more. Modern-
ized Model 1066B, new for '62, has
fully stabilized power supplies (using
semiconductors unknown in '55) and
thick, cast RF box. Result . . . even
better stability and less spurious
modulation. Price $1575

LOW DISTORTICN FM
To 100 ke Dev.; Accuracy 7%

ELECTRONIC FINE TUNING
To =+ 200 kc and directly calibrated
PRECISION RF QUTPUT CONTROL
Continuously adjustable, 0.1 xV to 0.1V

NO OTHER GENERATOR GIVES PERFORMANCE
COMPARABLE T0O MODEL 10668B.
SPEC. SHEET FREELY AVAILABLE

MARCONI

INSTRUMENTS

DIVISION OF ENGLISH ELECTRIC CORPORATION
111 CEDAR LANE, ENGLEWOOD, NEW JERSEY
Main Ptant: St. Albans, Englund

123A
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HOW 6 TRANSISTORS CAN WORK
7 TIMES HARDER WITH ONLY HALF TRYING

(a report from Delco Radio)

Sound like a riddie? Well, it was . . . almost. Here's the story.  This new Delco 250 VA power supply converts 28 vclts DC to

) o o 115 volts, 400 cps. Its circuits are a model of simplicity.
Delco Radio engineers wanted to build a precision static inverter

that was smaller, simpler, lighter, more economical and con-
siderably more powerful than previous models.

The unit is designed for continuous full-load operation at 71
degreesC.stillair, yet weighsonly 101bs., measures 6 “ x 7% x5”.
A minimum of components assures extra-high reliability.

Research hit on the idea of current feedback. Following this  The 250 VA Static Inverter is practical hardware today, awaiting
principle, the engineers designed an amazing in- your inquiry. Delco Radio may be able to solve your

verter usir.g only 6 transistors. Transistor utilization DELCO problem in miniaturization, modules, inverters or
is stepped up 7 times, yet the transistors work at

converters, too. Write to Delco Radio Military Sales
less than 50 % of their capacity, run cooler, last longer. RAD|O Department, Kokomo, Indiana.

Division of General Motors « Kokomo, Indiana
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Wire-lead printed eircuit Mini-Trimmer; also available in tab-lead panel mount, and sealed types.

Ty 5

High Q—300 at 30 Mc

and 5 other reasons
Corning Mini-Trimmers
give you better circuits

No tuning breakage—unique direct traverse design moves
tuning core without rotation.

Complete linear tuning—DT motion and fine-thread screw
give smooth precision, capacitance change per turn of 0.4
to 0.6 pf.

Shock and heat resistant—the ruggedly simple units of glass,
fired-in metallizing, and special hardware can take tremen-
dous abuse. TC 1s *50 to =100 ppm/°C.

Guaranteed: no capacitance reversals—we guarantee this
within the range of the unit.

Lower contact resistance—all hardware is silver plated; this
boosts circuit Q, too.

PROCEEDINGS OF THE IRE December, 1962

You get all this and high Q, too, in panel mount, wire-
or tab-lead printed circuit, and our new hermetically sealed
Mini-Trimmers. Four sizes in each type to give you pf
min.-max. ranges of 1-4.5, 1-8.5, 1-12, and 1-18 at 1000
DC volts.

Dimensions: panel mount. 2%4” to 1382” behind panel,
14” front of panel; printed circuit, 274" to 1342” overall.

You can get fast delivery on Corning Mini-Trimmers
from your nearest Corning distributor. You can get more
information and data sheets fast from us—Corning Glass
Works, 3902 Electronics Drive, Raleigh, N. C.
*Guaranteed—unusual footnote, eh? The glass we put into these

trimmers has a loss factor of only 0.50. Nobody else uses it. We make
it ourselves, control it all the way.

CORNING

Electronic Components

125A
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glectricd 1 Ful y‘ o \ntectere?
o u'.pped ! 1) I Long
pectitier AssY areme
pree 0920 ponabhity
uite
[ D.C. OUTPUT
INPUT -
TYee  |ac. voit smie.| user
60 Cycles 7"‘_)”5 ::::"I‘:'s wr.| pRICE
6 10 20) .
610C-ELIF] 110 J -or- }22 $19.95
e 6 12
6 20 40
620C ELIT| 110 ! -0 } 33 | 66.95
12 10 20

SEE YOUR JOBBER OR WRITE FACTORY

V/NEW MODELS \“NEW DESIGNS 4 /NEW LITERATURE
» “A” Ballery Eliminators o DC-AC Inverters o Auta Radio Vibrators

ST. PAUL 1, MINNESOTA—U.S.A

126A

PROFESSIONAL CONSULTING SERVICES

Advertising Rates

Professional Consulting Service Cards
I Insertion $40.00
12 insertions $420.00

50% discount to IRE members on
3 or more consecutive insertions

I inch only, no cuts or display type.

Advertising restricted to professional engineer-
ing and consulting services by individuals only.
No product may be offered for sale, and firm
names may not be mentioned in cards,

Proposals Research Development

Reports Prototype Units

DR. A. W. FRIEND, P. E.
CONSULTING ENGINEER
AND PHYSICIST

5903 City Avenue TEnnyson 9-3098
Philadelphia 31, Pa. MOhawk 4-0275

EARL GREENBERG & associates
Solid State Cicuits Laboratory
Transistorized digital/analog calculators

Special devices and controls
Design—Development—Prototype Construction
11-16 154th Street, Whitestone, New York
Hickory 5.2459

LEON HILLMAN
Engineering Staff and Laboratory

® |nstrumentation ® Control Systems
® Electronic Research and Development
255 County Rd., Tenafly. N.J. LOwell 7-3232

LEONARD R. KAHN

Consultant in Communicaticns and Electionics
Single-Sideband and Frequency-Shift Systems
Diversity Reception - Stereophonic Systems
Television Systems

81 South Bergen Place, Freeport, L.}, N.Y.
FReeport 9-8800

{{.t? New ProNdi‘gli Af}l

Iy

(Continned from page 12141)

voltage s 00,000 volts, peak. Maximum
peak plate current is 40 milliamperes, The
tube is contained in an ST-16 bulb with
medivm shell small 4-pin basing.

Full technical data on the Fype 3823
are available on request.

Brochure For Silicone
Rubber Cable

This new reference standard defines the
materials, properties and  test require-
ments for a series of silicone  rubber
jacketed  multiconductor  cables.  Poten-
tally rated at 600 volts RMS, they are
designed for temperatures ranging from
—75 through +450°F. Send for Silicone
Rubber Speciication SR 103,

Boston Insulated Wire & Cable Co.,
25 Bay St., Boston 25, Mass.,

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS

WALTER H. KOHL
ELECTRONICS CONSULTANT
MATERIALS & TECHNIQUES

Glass, Ceramics, Refractory Metals, Cathodes—
Sealing, Brazing, Yacuum Processing, Device
Development
P.O. Box 426
Los Altos, Calif,

Tel. 941.0737
Area Code 415

LEONARD J. LYONS

Consulting Mechanical Engineer
COOLING—HEATING—
FLUID FLOW

Heat Transfer & Thermodynamic Analysis

1600 South Reeves St. (213)-839-3345
Los Angeles 35, California

LEN MAYBERRY
ELECTRONICS CONSULTING ENGINEER
Laboratories and Stafi

Transistorized Modular Equipment
Product Design L] Test Equipment Design

111 South Oak Street ORegon B8-4847
Inglewood, California

EUGENE MITTELMANN, E.E., Ph.D.
Consulting Engineer, Physicist
ELECTRONICS FOR INDUSTRY

Analysis, Research and Development
549 West Washington Boulevard
CHICAGO 6, ILLINOIS
CEntral 6-2983

Telecommunications Consulting Engineers
""Worldwide Experience’
V. J. Nexon and staff
WIRE, CARRIER, RADIO, MICROWAVE,
TROPO SCATTER
Feasibility Studies, Terrain Surveys, System De-
sign, Job Supervision, Government Proposals,
Market Research, Product Planning
U.S. 46 & Cisco, Denville, N.J. OAkwood 7-7400

E. M. OSTLUND & associates

Electronic Engineers
Radio—Microwave—Carrier—
Communication—Control—

Systems and Equipment
Consulting—Research—Development
ANDOVER, NEW JERSEY
Tel: PArkway 9-6635 P.E.N.J.

MYRON M. ROSENTHAL
& staff

Microwave & Electronic Systems

19 Brookline Dr., North Massapequa, N.Y.
PErshing 5-2501

INDUSTRIAL AND MILITARY ELECTRONICS

EUGENE H. SHEFTELMAN
System & Component Analysis & Design

Radar ® Communications ® Computers
Advanced Signal Processing Techniques

10 BEVERLEE DR. NASHUA, N.H.
TUXEDO 2-796!

HAROLD A. WHEELER
Laboratories and Engineering Staff

Consultation—Research—Development
Radar and Communication Antennas

Microwave Assemblies and Components
Main office: Great Neck, N Y HUnter 2-7876
Antenna Laboratory: Smithtown, N. Y.
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Reliobility in computer components means
a great deal to IBM and its customers;
down time is extremely expensive. Clairex
photoconductive cells, because of their
rigidly controlled porometers ond abil ity
to perform indefinitely with little or ne
maintenance, have been among compon-
ents used for years by IBM. The Clairex
cells function as ihe “eyes’ of tmportont
IBM light-octuated tupe drive controls,

—ANTENNA PEDESTAL

% SCR'584-MP 618

FuII ozimuth and elevation sweeps 360 degrees
in ozimuth. 210 degrees in elevation. Accurate
to 1 mil. or better over system. Complete for
full tracking response. Angle accelerotion rote:
AZ, 9 degrees per second squored EL, 4 degrees
per second squored. Angle slewmg rate: AZ
20 degrees per sec. EL. 10 degrees per sec.
Con mount up to a 20 1. dizh. Angle trocking
rate: 10 degrees per sec. Includes pedestal
drives, selsyns, potentiometers, drive motors,
comrol ampildynes. Excellent condition. Quan-
tity in stock for immediate shipment. |deal for
missile & sotellite trocking, ontenna pottern
ranges, radar system, radio astronomy, any
project requiring accurate response in elevation
and azimut

Complete des:npnon in McGraw-Hill Radiation
Laboratory Series, Valume 1, page 284 and
page 209, and Valume 26, page 233

SCR 584 RADAR AUTO-TRACK
3 €M & 10 CM. Our 581s in like new condition,
ready to go, and in stock tor inmnediate delivery.
Used on Atlantie Missile Range, Pacitle Missile
Range, NASN Wallaps Island, A BN Write
us, Fully Dese. MIT Rad. Lab, Reries, Vol 1.
Phs. 207-2000 228 284-284,

300 TO ”400MC RF PKG.

300 10 2100MC CW, 'Tun ransmitter 10 to
b Warts, out vu| NS new

AN/TP5—1D RADAR
500 kw. 12200 1359 mes IM! nantical mile search
range 1° P11 and A, rh.:ymn
mal 526 magnetion f,

AN/TPS 10D HEIGHT FINDER
MO0 KW X-Band, 60 & 120 mile rmnges to
OILOUD teot, Camplete,

AN/APS—158 3 CM RADAR
Mirhotne radar, 40kw output using 725
netron, Model pulser, in. parabola s
antenna. 'I'L scope. Complete  system,
cach, New,

100 KW 3 CM. X BAND RADAR

Complete AN/APR23 jadar assi
nagnetion, PPl itenna S0 de

These tape drives ore now operating in
thousands of computer systems oround
the world — providing doily proof
through performance of Clairex reliability!

175

You too con enioy this canfidence in
supply. Clairex cells have been empl loyed
by hundreds of major firms in outer
space, photogrophy and dozens of ather

interesting fields. These cells offer a
broad range of choracteristics ta the de-
sign engineer in the largest line aof both
glass ond metal photoconductive cells
ovailoble to the industry.

vztmuth 60 d elevation APPX. | J
2 MEGAWATT PULSERS uihitin By ot DB | //
P S S g e e 1 M3 TRACKING SYSTEM : i i/
(B) 30 !{,\' at 70 amps W01 Duty Cyele. §1250 taching system and scarch wystem (10 CM) g 4
w/pulse outimt truns. ke n g 0

MIT MODEL 9 PULSEK CARCINOTRON

1 MEGAWATT—HARD TUBE Type M T06A iYeq. 3000 to 4000 n oW
Output pulse power 25KV at 40 amp. Max. Output 200 Watts minimum. New, with full
duty ratio: 002 Usen “C21 pulse tube. Pulse guarantec

duration .25 to 2 microse input 115 vl W0 VA-800 KLYSTRON

cyeles AC. Ineudes poswer supply in separate a (eontinvously turnabl 0 KW
cabinet and driv Fuily aranteed as npew 3-\‘7\"051)44;}?[::111( um!,l it 435 X‘/'/ lmF\‘\'
condition. Full e MIT. Rad. Lab. Series mﬂ":“‘h

Pulse Generatols, 75 e

500 KW PULSER

6022 Hyd. Thyr. Modulator., 22KV at 28 Amps,
LV & Il SBupplies. 3 pulse length rep ra
usee 300 pps. 1.75 usec 550 pps. 4 usee 2

CLAIREX &
CORPORATION

The Oldest Monufacturer of Cadmium Sulfide
and Cadmium Selenide Photoconductive Cells

RADIO RESEARCH 8 West 30th Street, N. Y. 1, N. Y.
IR INSTRUMENT Co0.

550 FIFTH AVE., NEW YORK
JUDSON 6-4691

pps. 115V 60 cy. Will deliver nominal 225 KW X
lhmd using 4158 mageetoon,

L BAND RF PKG.
20KW peak 09C to 104MC, Pulse width .7 to 1.2
niicro sec. Rep rate 1530 to 420 pps. Input 115 vac.
Inecl. Receiver $1200,
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from Scott...
Low Noise AC

Preamplifiers for

every purpose

For the first time . . . a complete line

of low noise AC voltage amplifiers.

H. H. Scott has long been known for

superb laboratory preamplifiers like

the 140B which is widely specified by

both government and industry. Now

Scott announces a brand new and

exceptionally ccmplete line of low

noise AC preamplifiers to cover every

industrial 2nd laboratory application.

New Scott preamps offer many ex-

ceptional features:

® Low Noise — Amplify the signal
only! Will amplify a signal of luv
or lower.

@ Wide Range — 1 cycle to 3.5 MC.

@ High Input Impedance — 10 meg-
ohms input resistance.

® High Output — Up to 20V RMS.

o

Type 141 Low Noise AC Preamplifier
— for multichannel amplification.
Compact — six complete units fit on
one 5%" rack. Built-in DC heater sup-
ply to reduce residual AC power line
hum.

2.

Type 1408 Self Powered Decade Am-
plifier for general purpose laboratory
use or transducer amplification.
Widely specified by government and
research laboratories.

3.

Type 1400 series Low Noise Preamp
Modules for systems use where low
noise AC amplification is required.
Stock models provide X10(Type 1420)
and X100 (Type 1440) amplification.
Other models on special order.

Write for complete information on
Scott amplifiers, random noise gen-
erators, and instruments for sound
measuremert and analysis.

SCOTT"

H. H. Scott, Inc.
Instrument Division
111 Powdermill Rd., Dept.518-12, Maynard, Mass.

» Low Noise Preamplifiers « Power Ampilfiers » Random Noise Generators « Sound Measuring Instruments

128A
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Federal Aviation Agency 112A
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small signal
“h" parameters

2 ';'/-'_—93;'"[; Py

——
L

Model 1803A

Write for information about indus-
try’s most complete line of stand-
ard and custom designed instru-
ments for semiconductor testing.

DYNATRAN

electronics conporation
178 HERRICKS ROAD

MINEOLA, NEW YORK
Ploneer 1-41<41
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international Business Machines Corp. .. 67A

International Telephone & Telegraph Corp., ITT
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International Tetephone & Telegraph Corp., Inter-

national Electric Co., Div. .... ........... 89A
Interstate Electronics Corp. ... A4A

Jet Propulsion Laberatory, California Institute of

Technology  ...... .................. 85A.86A
Kahn, Leonard R. ... ... ... ... ..cccovo... 126A
Kay Electric Company . ..................... 29A
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Maryland Dept. of Economic Development ..122A

AT I o b =l The NEW STODDART NM-22A

Mayberry, Len

Mclean Engineering Loboratories ._.._..56A (150 kc to 32 mc) RFI MEASURING EQUIPMENT
Mel Inc. . “Lals . :
M:::;a;:ni“ e e 'L;: ... has built-in X and Y Outputs for Automatic Data Collection
- i 5 R S B BB D ee e 080, 3 . .
Midland Manufacturing Co. .. ... .. . - and Spectrum Signature Recording. .Thes-e outputs increase
Mdlen Mfg. Co., Inc.. Jamen o oo A productivity by saving valuable measuring time and costs, elim-
Millivac Instruments, Inc. ................. .. .. 4A inate human error and provide a complete record of the signal
Minneapolis-Honeywell Regulator Co., Aeronau- OCﬁV“Y within euch band.'Consh:mt GCIiﬂ, COHS’O!‘I' Bandwidths
M':“'CD'V' R o and Extreme Sensitivities make the NM-22A the most accurate
fre Forporation o TeA and the easiest RFI instrument to operate in this frequency range.
Mitte!mann, Eugene . . A26A

Motorola, Inc., Military Electronics Div., Western .SpeCIal operational features offer ::ovr:pleie ?pera'or convens
Center ........ ... B 82A ience and reduce the burden of meosuring RF interference.

Motorola Semicond P Inc. . . e 2
clorele memiconductor Froqucts, fne. 1A The Stoddart NM-22A has been designed to military RFI instru-
ment specifications. Its measuring capabilities far exceed the

NP (SR LICETHE) 92 o R HSA requirements of all the Government services,

Nexon, Y. J. B AR e aaR a0 126A

Northeastern Engineering, Inc. Ce bAA Available for immediate delivery. Send for complete information.
Northern Radio Co., tnc. ... . ... .. .. . .. 123A

Ostlund, E. M. ..o i oo 126 A ST O D D c R T

Pan American World Airways, Inc. . 109A

Phelps Dodge Copper Products Corp. 39A Al R C RAFT RA DI 0 CO. * ' N C .

Philco Corp., Western Development Labs. ... 9I1A LEADER IN RFI EQUIPMENT

Physics Research Laboratornies, Inc. ... . .. .. TIA 6644 Santa Monica Bivd. = Hollywood 38, Calif.

Polarad Electronics Cerp. . 59A HOllywood 4-9292 « AREA: 213 « TWX: LA 1095-U
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UHF
MILLIMICRO-
SECOND
PHASE
DETECTORS

AD-Y U cLectronics inc.

249 TERHUNE AVE., PASSAIC, N. ).
GRegory 2-5622

Type 205B

Series

Type 205A1-A2:
100 ke to 15 me.
Accuracy 0.05%0r
1%. Input signal

0.08v to 3v.

Type 206:
30C me to 18 kme.
For CW or pulse-
modulated sine
waves.,

AD-Y U crectroncs inc.

243 TERHUNE AVE., PASSAIC, N. ).

GRegory 2-5622

130A

T

0.05° between standard and
unknown

ldeal

etc.

SPECIFICATIONS

Frequency Ronge: Type 205B1 — 15 mc to 400 me. Type 20582
B3: 100 mc 10 1500 mc.

Time Deloy: Continuously vorioble from 0 to 3 mus, then in
steps of 2.5 mus up 10 45 mus.

for comparing feeding
cables, transmission systems,

#» TYPE 405 SERIES

) FEATURES
® Accurocy 0.05° or 1%.
® Colibrotion directly

troceoble to Nationa!
Bureou of Stondores.
® Infinite resolution,

reodobility 0.01  yus
(10-14 sec.).

Input Sensitivity: 10 millivolts.

Usable for continuous sine wove, pulse ond omplitude moau
loted sine woves. Price: $1892.00 ond up. Write for literature.

UnNO = A E———
i FYPE 20381 ANEEN ¥ AmP 1
o d = b 1| oo
-
) L wnonn

e

[ r 1
e arume r_ -

be detected. Phase delay of IF amplifiers
can ba maosured wi'h error

less than 0.05° or 1%.

Direct reading in degrees.
Accuracy 0.02° or 2%.
Frequency range 1 cps 10

500 me.

TYPE 202-
Phose Ronge: 0-1°, 0.2°,
0-4°, 0-109, 0-20° up to
3600

Voltoge Ronge: 0.01v up
to 10Uv in ten ronges
Frequency Ronge: 15 cos
to 500 mc.

Accurocy :0.02° or *2%.
Price: $698

Meosure phase shift of
step-up transformer with
accurocy of 0.02°.

Frequency Ronge: | cpa
to 500 k¢ without odjusts
ment,

Voltoge Range: 0.3y 1o
70v without amplitude od-
justmient. TYPE ©F
Pheose Range: 0-12°,
0-36°, 0-90° up to 3560°.
Accuracy: *0.259 ralo-
tive, *1° or 2% obsolute.
Price: $648 and wp.
Write lor literoture.

PHASE METZ8
Z; |
RECORDER }

Plotting phose charocter-

istics from- 8 cps 10 100
ke.

CABLE-AD-YU PASSAIC
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PROFESSIONAL CAREER PROGRESS R':EPO‘RT“N'O;‘Z"

by RICHARD STRIPLING (BSME 1951, Program MM
UNDERSEA WARFARE DEPARTMENT, APPARATUS DIVISION

In Richard Stripling’s current program, he serves
both as engineer and and is accountabl
for the complete engineering, building and festing
Gprogram. Responsibility for technical excellence of
this two-gyro navigation platform resls squarely on
Stripling’s shoulders. With his staff of engineers and
high-level technicians he carries project into manu-
focluring stage, exercising program management
unltil production procedures achieve perfection.

“FIVE YEARS' PROGRESS IN THREE AT 11"

“In three years at TI most professionals can progress as far as
would require five years with the average firm. This is my opinion
based on observation of my associates plus personal experience.

“Freedom to think and authority to act hasten this progress
which incidentally pays off well to both T1 and its customers.
Customers get faster deliveries and price advantages. FEWER
RESTRICTIONS “Tuke for example my current program. We're
completing in six months what ordinarily would require a whole
year. My staff and | are not bound by the many ironclad policies
and petty restrictions that hamper so many cengineering and pro-
duction projects. Sure, we've a sound set of ground rules essential
to orderly business operations: but they're minimal. TT's philos-
ophy of flexibility stimulates the progressive scientist to seek and
recommend improvements and shortcuts while upgrading quality
and performance. ADVANCEMENT AND VARIETY “I joined

Tl announces

UNDERSEA WARFARE
DEPARTMENT POSITIONS
at all professional levels

I'l in 1958 1o design hardware for FAA radar. In 1960 I was
appointed a sonar program manager in our acoustics branch. In
1961 | was assigned as program manager in rotary components
for aircraft navigation — gyros, indicators, synchros. Llach new
assignment gave me a new challenge, new stimulation, new respon-
sibility. Formerly I'd worked for seven years with three of
America'’s giants in electronics and acrospace — and believe me,
none afforded the recognition. gratification and pure work enjoy-
ment that my experiences with Tl provide. EXPANSION
CREATES FINE OPPORTUNITIES 11 is alive with opportu-
nities for engineers and other scientists at ail levels of experience
— in the areas listed below. Our growth is strong and steady.
It's my sincere belief that whether you've been working one year
or ten, you'll be far happier and able to make best usc of your
inherent capabilities at TL.”

. in [J Acoustics [ Displays [] Infrared [] Magnetics [] Radar [] Acoustics
Transducer Design [ Digital Circuit Design [J Gyro Design [ Instrument Design [
Navigation Systems [] Servo Design. WRITE for information concerning specific openings

in your specialty. Send your confidential resume to CLAUD KINCANNON, Deportmert 209,

—~ TEXAS INSTRUMENTS

APPARATUS DIVISION ﬁ |

6 0 OO0

NCORPORATED

LEMMON AV ENUE

P.O. BOX 6015 « DALLAS 22 TEXAS

An Equal Opportunity Employer



for 350-to 1200-cycle applications

Approximately 60% lighter in weight than their 60-cycle
cquivalents.

Built to withstand shock, vibration, and extreme environ-
ments . . . meet many military specifications.
Moisture-fungicide protected.

Core completely enclosed by two cup-shaped winding
forms of molded phenolic, not fiber or tape wrap-arounds
— precision molded grooves insure positive positioning
of turns.

Patented DURATRAK brush contact surface prevents
track deterioration and permits momentary overloads up
to 10009, without damage.

Triple Formvar-coated copper wire provides high break-
down strength between banked tutns at elevated tem-
peratures.

Terminal board equipped with both screws and soldering
fugs — imprinted with terminal numbers, wiring diagram,
and nominal voltage between taps.

Large radiating surface — protects brush and track from
heat damage.

Counterbalanced rotating parts hold setting under shock
and vibration.

Low-loss, high-silicon steel, strip-wound core.

Brush designed for constant and correct contact pressure.
Resin-impregnated glass cloth insulation between coil
and base.

Winding taps concealed for protection from damage.
2-ampere model (Type M2) has over 400 turns for appli-
cations requiring high resolution.

Overvoltage taps standard on all models.

* Ganged and motor-driven models available.

Type M5 Variac® Continuously
Adjustable Autotransformer

Continuously Adjustable Output Voltage from 0-120 voits or 0-140 volts

LINE-VOLTAGE OVERVOLTAGE
CONNECTION CONNECTION
- <E
52 | 5358 o5EE 5%, EsEE| g, eEE| g8
8= | gsE= Begr =Sf  gEEs| B EE| 22
TYPE &2 2=z3% =333 3%= s33%Z| 38= 32| £2 PRICE
M2 120 | 0.37 2.4  0-120 3.1 | 0-140 24| 2 sias50 =14
I
M5 120 | 094 6 0-120 78 | 0-140 6 3%  18.50 Write for the new ‘-
Mi10 120 | 156 10 0-120 13 0-140 10 6%  30.00 Variac Bulletin.
M20 120 | 3.12 20 0-120 26 0-140 20 13 48.00

*Rated current should not be exceeded for the overvoltage connection.

GENERAL RADIO COMPANY Gonerl Radio

WEST CONCORD, MASSACHUSETTS L, Soang
NEW YORK, N. Y., 964-2722 CHICAGD PAILADELPHIA, 424-7419  WASHINGT') a
- g , 424- TIN, 0.C. “ACU
Ridgefield, N. J., 943-3140  (Oak Park) 848-9400 Abington, 887-8486 (Rockville, 446-17 14-532?5 FEA;.!.:EBII (Lso:'fxlfssk)';%sggB mlfOA:-gZEO'iES Uﬂl“kz';!]‘%,”ﬂ‘. (Tolr':mctﬁ')ugz 2171





