
IBM asks basic questions in machine organization 

How efficiently can we use computers? 

00067 0 76000 U 000(:6 
00070 0 361JJ G 02000 
00071 0 76000 0 00006 

00072 51400 4 00106 
00073 -.0 10000 0 00077 
00074 —0 76000 0 0001? 
00075 0 oocon 0 00077 
00076 0 02000 4 000.'4 
00077 53400 • 00106 

In 00100 1 00000 o 00105 
00101 0 50700 0 00100 
00102 0 76400 0 00302 
00103 0 76200 0 00323 
00104 0 02000 0 00040 

00105 0 02000 4 00003 
00106 0 00000 0 00001 
00107 50000 0 00100 ( TAPE 

a0110 0 02000 0 00102 
02000 COMMON 

00000 
°SHARE ASSEMBLER STATISTICS 
OTAPE TOTAL 1 FAIL 2 FAIL 3 FAIL 

INP 8) 0 0 
LIB 
COL 81 0 0 
ONUMBER OF ON—LINE INPUT RECORDS 
ONUMBER OF OFF—LINE PRINT RECORDS 89 
ONUMBER OF 1.YMBOLS, OFF 4.DEFOP O.UNDEF 

COM 
ACL COMMON 
cum 
LOT) wTAPE•70.4 
TNZ wTAPE ,61 
RTT 
mTR WTAPFehl 
TRA 4r4 

LTD WTAPE+70.4 
TOM wTAPE•69 

(LS WiARE.64 
BST • 
RIB • 

IRA wTAPE+32 
TRA 3.4 
MIR 1 

CAL wTAPE•84 

IRA WTAPE•66 
SIN 1024 

END 

4 FAIL 

0 

This type of written input-output program is relatively 
time-consuming and costly to prepare, particularly when 
input-output routines are used repeatedly. 

In an effort to increase efficiency, 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 solution of a particular type 
of problem may limit the computer's capacity to 
handle a variety of problems. Because of this. IBM 
is studying new ways of organizing data processing 
systems. The goal is to improve the speed and pro-
ficiency of specialized problem solving without sacri-
ficing the flexibility of general-purpose machines. 

Computer architects at IBM 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 IBM 7090 data channel 
shown above. In addition, 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 

Multiplexor Multiplexor 

1 

Channel Input Switch 

Indicators 

Entry Keys 

Word Counter 

Location Counter 
I Switch 

Channel 
Address 
Switches 

Channel Add•ess 
Counter 

To Storage 
Dala Register 

Colo Exit Calo Entry 

Pon lions 1 

Input—Output Units 

Location Counter 

DATA CHANNEL 

Tape Register 

I I 
Input-Output Undo 

Input of routine data with a unit such as this IBM 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, IBM 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 multiple 
problem-solving techniques, an experimental system 
permits the computer to handle several different 
programs simultaneously. From developments such 
as these will come the advanced architectural tech-
niques necessary for a new generation of computers. 

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 IBM scientists and engineers are find-
ing answers to basic questions, please contact us. 
IBM is an Equal Opportunity Employer. Write to: 
Manager of Professional Employment, IBM Corpo-
ration, Dept. 645Z, 590 Madison Ave., N. Y. 22, N. Y. 
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Get -WU Cooperation 

from SPRAGUE 

on your 

PULSE 

NETWORK 

PROBLEMS 

Experienced 
Systenns 
Engine ce! ers 

At your Servi  

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 section devoted exclusively 
to pulse capacitors and networks 
includes systems as well as pulse 
network engineers. We can help 
you with your problems because  
wefully 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 

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 supplier 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, 235 Marshall Street, North 
Adams, Massachusetts. 

PULSE-FORMING NETWORKS 

CAPACITORS 

RESISTORS 

TRANSISTORS 

INTERFERENCE FILTERS 

PIEZOELECTRIC CERAMICS 

PACKAGED COMPONENT ASSEMBLIES 

FUNCTIONAL CIG TAL CIRCUITS 

MAGNETIC COMPONENTS 

PULSE TRANSFORMERS 

CERAMIC-BASE PRINTED NETWORKS 

'UGH TEMPERATURE MAGNET WIRE 

SPRAGUE' 
THE MARK OF RELIABILITY 

.r7.'t Professional 

Group Meetings 

, 111 J,W‘" 01A ) 

Long Island—September 18 

"A New Technique for Multimode 
Power Measurements," Jesse f. Taub, 
Airborne Instrument Laborato.ry, Deer 
Park, N. Y. 

Orlando—September 19 

"Trends in Ground Antennas for Space 
Applications," Lavergne E. Williams, Ra-
diation, Inc., Melbourne, Fla. 

IILITARY ELECTRON Ws 

Long Island—Nlay 15 

"Panel Discussion on Nlilitary l'ro-
posals," R. Sellers, Moderator; Jiihn T. 
Kennedy, Theodore M. Everett, J. L. 
Leskinci.t, J. Vogelman, N. Y. 
Ordnance District, NATI )C, Capehart 
Corp. 

Los Angeles— September 20 

"Versatile Automatic Checkout Equip-
ment," J. A. Hogg, I lughes Aircraft ("inn-
pany, Culver City, Calif. 

"Versatile Automatic Checkout Equip-
ment," R. Leuschner, Hughes Aircraft 
Company, Culver City, Calif. 

NUCLEAR SCIENCE 

Albuquerque-Los Alamos August 15 

Picnic and I n troduct of ilw Ncw 
Officers of the Los Alamos Chapter of he 
PGNS. 

PRODUCT ENGINEERING 
AND PRODUCTION 

Boston—September 18 

"Space Electronics Design - Panel I ) is-
cussion," Donal 1 "a'. In a u, Rayt hem] Cu nn-
pany; Robert E. Rooney, RCA Aerospace 
Communications; Edward J )uggan, 
M.I.T. Instrumentation Laboratory, Bed-
ford, Mass. 

Los Angeles--September 19 

"Mi(rominiaturization," 1)r. I.ee Stein-
man, Amelco, Inc., Santa Monica, Calif. 

Philadelphia—September 19 

"The Satellite Tiros," Glenn Corrinton, 
RCA, Hightstown, N. J. 

RADIO FREQUENCY INTERFERENCE 

Fort Worth—September 11 

"Microwave REI Measurements," Bob 
Friedman, Polarad Electronics Corpora-
tion, Long Island City, N. Y. 

Los Angeles—July 19 

"Spectrum Signature of Complex Elec-
tronic Systems," Hollice A. Favors, 

(( «ontinued on page 10A) 
45IN•4 75 
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(Formerly the DTS 400) 
Now, in full production, this amazing new sili-
con power transistor is available in quantity 
under its new number 2N2580. • Because of 
its high voltage and high temperature capa-
bilities, the 2N2580 makes possible dramatic 
weight and space saving advantages to de-
signers of missile, aircraft and commercially 
used equipment. Operation of 400 cps equip-
ment from transformerless power supplies 
connected directly to 115v., 60 cps mains is just 
one practical application. Other applications in-
clude: frequency conversion and regulation, 
auto ignition systems, voltage regulators, elec-
tronic ripple filters, control circuitry and VLF 
amplifiers. • Contact us or your local distrib-
utor for prices and more data. 

Union, New Jersey 
324 Chestnut Street 
MUrdock 7-3770 

Detroit, Michigan 
57 Harper Avenue 
TRinity 3-6560 

Collector diode voltage VCBO 
Emitter diode voltage VEBO 
Emitter current (continuous) 

PARAMETER 

IcB0 

IcE0 

ICEX 

Rsat 

400 Volts 

5 Volts 
5 Amps. 

CONDIT IONS 

VCEI01001/. T=125°C 

VC EO =400% 

VcE-4001/. VEB=1.5V 
TEMP = 125`C. 

IC-5 amp, IB=1 amp 

hFE VCE=5V, IDE=5A 

THERMAL 
RESISTANCE 

Base current (continuous) 
Maximum junctioq temperatee 

Minimum junction temperature 

Electrical characteristics O, Tc — 25 -C uniess otherwise noted. 
NPN silicon transistor furnished in TO-35 package. 

Santa Monica. California 
726 Santa Monica Blvd. 
UPton 0-8807 

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

Syracuse, New York 
1054 James Street 
GRanite 2-2668 

1 Amp. 

150"C 

—65"C 

MIN. TYP MAX. UNITS 

— — 10 ma 

— — 10 ma 

_ _ 5 ma 
, 

— 0.15 0.25 ohm 

10 

Chicago, lifinois 
5750 West 51st Street 
POrtsmouth 7-3500 

50 

0.5 t 7 C watt 

DELCO 

RADIO 

Division of General Motors 
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HEATHKIT 

'63 CATALOG 

CPCD-1 
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, VIRSINIA•GARLAND, TEXAS. LA MESA, CALIFORNIA • POMPANO BEACH, FLORIDA 

PROFESSIONAL 
TEST and LAB 
INSTRUMENTS 

AT 1/ 2  

THE COST! 

100 pages with over 250 kits you 
can assemble and save 50% or 
morel New advanced engineering 
. new professional styling ... 

with guaranteed specifications! 
Send for your free catalog today! 

HEATH COMPANY Benton Harbor 4. Miclmion 

PLEASE SEND FREE 1963 HEATHKIT CATALOG 

NAME 

ADDRESS 

CITY ZONE STATE 

Professional 

Group Meetings 

(Continued from rage 68,1) 

Hughes Aircraft, Culver City, Calif. 
Film—"Aircraft Electromagnetic Com-

patibility," John Eckert, Norair 
Hawthorne, Calif. 

RELIABILITY AND QUALITY 
CONTROL 

New York—May 14 

"Reliability of Semiconductor I )e-
vices," Conrad Zierot, General Electric 
Company, Syracuse, N. Y. 

"Reliability of Semiconductor De-
vices," Julian Hillman, General Instru-
ment, Semiconductor Division, N. Y. 

VEHICULAR CONIMUNICATIONS 

Los Angeles—September 17 

"Shortcuts in the Identification of in-
terference," E. L. MacDonald, Pacific 
Telephone and Telelegraph Company, Los 
Angeles, Calif. 

Industrial 
Engineering Notes 

HI hig,• 

Corporation's application for three years 
of pay Ty trials over KTvR-Tv, which 
occupies Denver's channel 2. The approval 
was the FCC's second under its March 
1959 order authorizing subscription tele-
vision experimentation via transmissions. 
The first authorization went to R KO Gen-
eral, Inc., and Zenith Radio Corp. for 
three years of testing in Hartford, Conn. 
Franchise holder is the Teleglobe-Denver 
Corp., which is authorized by the Tek-
globe Pay-TV System, Inc., to use its 
system in the Denver market. The Mac-
fadden-Bartell Corp., which holds licenses 
for five radio stations, is committed to buy 
$350,000 shares of stock in the corporatioi;. 
The Teleglobe system transmits, un-
scrambled, the visual part of the program 
which can be received on TV sets. The 
aural portion, however, is transmitted by 
telephone lines to speakers in homes of 
subscribers but not connected to the 
Tv receivers. Viewing tolls are recorded by 
punched tape attached to the subscribers' 
speaker control unit. Under the FCC pro-
visions, subscribers to pay Tv cannot be 
required to purchase special equipment. 
It will be furnished by the Denver fran-
chise holder. Costs to the viewer will be 
$10 for wire connection, then a minimum 
monthly charge of not over $3.25. Per-
program charges are expected to range 
front $1 to $2, but could run as low as a 
quarter or as high as $3.50, depending on 
the type of program. The Denver backers 

(Continued on page 73.-1) 
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INSTRUMENTS 
GOER/ 

THREE MODELS 
CURRENTLY AVAILABLE 
OFFERING: 

• Tout suspension movements 

• Complete overload protection through 
automatic cut-out 

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

• Temperature, capacitance measure-
ments 

• High sensitivity (50,000 ohms per volt 
on Unigor 4) 

Full details on Unigors and PRL'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 ext-emely low loss dielectric 
impregnating and coating composition, rs 
formulated specifically for application to VFW 
and UHF components. It penetrates deeply, 
seals out moisture, provides a surface finish, 
imparts rigidity and promotes stability of the 
electrical constants of high frequency circuits. 
Its effe:t upon the "Q" of RF windings is 
practically negligible 

• Q-max applies easily by dipping or brusi-
ing, dries quickly, adheres well; meets most 
temperature requirements. Q- max is indus-
try's standard RF lacquer. Engineers who 
know specify Q,-nax! Write for new catalog. 

•Repstered Trader. k 

Q-max Corporation 
MARLBOW • NEW JERSEY 

Telephone: HOpkins 2-3636 

lone% 

"se, elil isilli 

pil>' , 4freer`PI 
I s %. e deira' . ••ff I // •iff" 's,,,00lfr/ 

Mee \‘ 

einlgi,tii 
Ma or Brea-kthrou h in Antenna Design 

•••1111. 

yak 

... 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, these 
breakthroughs involve problems in moving 
high-inertia antenna loads in one or more 
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.2 
for inertias up to 7,480,000 lb. in. sec.2 
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 missile-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 e 
DIVISION OF SPERRY RAND CORPORATION 
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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-
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 

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 
Nonmember and the Library rates, respectively, given 
below. 

HOW TO ORDER 

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

Part Sessions 
Subject and 

Sponsoring IRE 
Professional Group 

Prices for Members of 
Sponsoring Professional Group (PG), 
IRE Members (M), Libraries and Sub. 
Agencies (L), and Nonmembers (NM) 

PG 

1 8, 16, 23 Antennas & Propagation 

2 
10, 18, 26, 41, 
48 

Automatic Control 
Circuit Theory 

$ . 70 

1.00 

$ 1.05 $ 2.80 

3 

4 

5 

6 

1, 9, 17, 25 
28, 33 

Electron Devices 
Microwave Theory & Techniques 

4, 12, 20, 34, 
49 

Electronic Computers 
Information Theory 

5, 13, 15, 22, 
29, 47, 54 

7 

8 

9 

10 

Aerospace & Navigational Electronics 
Military Electronics 
Radio Frequency Interference 
Space Electronics & Telemetry 

3, 11, 31, 35, 
42, 45, 50, 52 

30, 37, 43, 51 

7,24,38,46, 
53 

2, 19, 27, 32, 
39, 40, 44 

6, 14, 21, 36 

Component Parts 
Industrial Electronics 
Product Engineering & Production 
Reliability & Quality Control 
Ultrasonics Engineering 

1.00 

1.50 4.00 

1.50 4.00 

1 . 00 

1.20 

1.40 

Audio 
Broadcasting 
Broadcast & Television Receivers 

Communications Systems 
Vehicular Communications 

Bio-Medical Electronics 
Human Factors in Electronics 
Instrumentation 
Nuclear Science 

.80 

1.00 

1.20 

NM 

$ 3.50 

5.00 

5.00 

1.50 4.00 5.00 

1.80 4.80 

2.10 5.60 

1.20 3.20 

1.50 4.00 

1.80 4.80 

Education 
Engineering Management 
Engineering Writing & Speech 

.80 

6.00 

7.00 

4.00 

1.20 3.20 

Complete Set (10 Parts) $10.10 $15.15 $40.40 

5.00 

6.00 

4.00 

$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: 

No. of Copies Part 
Price 

PG NM 
Total Price 

TOTAL REMITTANCE: 

Please enclose remittance with order. 

Name: 

Address: 

City: _ 
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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 regulator 
circuits prevent overvoltage conditions 
at the system output terminals. Non-
linear 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 
A Division of Espey Mfg. & Electronics Corp. 
Saratoga Sprilgs, N. Y. • Telephone 4100 

, Industrial 
Engineering Notes 

• ntilMed 11,11 rage 21.1 

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

INDUSTRY :MARKETING DATA 

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, 
in a new and colorful magazine-size format 
and with a marked increase in factual con-
test, the EIA Fact Book, the industry's 
-I.indard general reference since 1954. To 

Itt till all the information packed into the 
Yearbook's 70 pages of text, including 78 
tables and charts, a single researcher 
s‘ ', Hid have to consult sevend hundred 
-“,tirces. according to El.\ Marketing 
Services Director William E. E. Long. 
\ Inch of the data, Mr. Long observed, re-
flects sales and production information 
collected from E1A member and non-
member companies participating in the 
\.sociat ion's 70 marketing services and 
i›rograms and several dozen yearly special 
st udius. E I A has distributed the V'earbook 
Ii, the first and Sen nul El.\ member-com-
pany representatives. :\dditional copies 
are available at the special membership 
price of $ 1.00 per copy. The price to the 
public is $2.00. Order from Office of In-
formation, F. 1: Eleadquarters, 1721 De-
Sales Street, N.\\*., 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. The st tidy at tributes 
the anticipated market growth during the 
current decade to expected impr(fvements 
in program material, expanded public 
awareness of the benefits 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 ma-
jor purchasers toward the end of the 
decade. Existing problems, including a 
lack of standardization and resistance by 
some educators, are expected to be solve,I 
bv 1965, the report predicts. " Thereafter, 
.tccelerated growth of the teaching ma-
chine industry is expected. The market 
will receive added impetus at this tino' 
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," is available from the Industri.fl 
Electronics Division, El. Headquarters, 
1721 DeSales Street, N.W., Washington 

(Continued ,11 page 86.-I) 

POWER 
SUPPLY 
TECHNICAL 
LITERATURE 

I „„, 
1113 Cits, 

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

I] Notes on SYSTEMS APPLICATIONS 
OF REGULATED POWER SUPPLIES: 

Eg 
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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 discussion, 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 lead,. 

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 constant-current source. 

o 
o 

PROCEEDINGS OF THE IRE December, 1962 73A 



Vol. I, No. 3 

NEW WAYS TO IMPROVE 

YOUR CIRCUIT RELIABILITY 
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Semiconductor 
Achieved Reliability 

Network 
Levels 

Semiconductor 
Predicted Reliability 

Trend 

Network 

Estimated 
2nd Quarter 

Level 
1962 

e 
, 

I 

l 

I 
T A = 85°C 

11111 
2 3 4 1 2 3 4 

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 

soma czatormi* 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 

SOLID CIRCUIT semicon-
ductor network, actual 
size. 

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 TESTS: 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-

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 TI Unijunctions 
HERE'S HOW: A single Texas Instru-
ments uni unction 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-
ating life below). 

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-
tions for unijunctions. 
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30 Million Test Hours Now Run on TI 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 II sales 
engineer or write to Texas Instruments 
Incorporated, P. 0. Box 5012, Dallas 
22, Texas. 

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

SEMICONDUCTOR-COMPONENTS 

DIVISION 

TEXAS INSTRUM ENTS 
INCORPORATED 
13500 N. CENTRAL EXPRESSWAY 

P. 0. BOX 5012 • DALLAS 22. TEXAS 19549 
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Positions 

Open 

'HIC following positions of interest to 
I R E members have been reported a, 
open. Apply in writing, addre,sing reiiI 
to company mentioned or to Box No. 

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

Proceedings of the IRE 

I East 79th St., New York 21, N.Y. 

ELECTRICAL PROFESSORS 

'h. D's required for newly merged stale uni• 

versity. Emphasis on graduate teaching and 

research. Initial opportunities in control engi-

neering, sampled-data systems, aloi arlyanc.,1 
network theory. Excellent consulting and 

with research-minded local inilustr>. Outstanding 

salaries and fringe benefits. Industry•based ap. 

pficants are invited. Apply Chairman If Elec-

trical Engineering, Slate University of Neu 

York at Buffalo, 3435 Main Street. Buffalo I 

New York. 

SENIOR ELECTRICAL AND ELECTRONIC 
ENGINEERS 

Challenging opportunities in expanding inde. 

Pendent research institute located in cultur:,1 
center area adjacent to universiiies and one of 

the nation's outstanding technical and scientific 

libraries. Surrounded by pleasant residential di. -

Iritis ittfil shopping centers. Positions for B. S.. 

M.S.. and Ph.D. engineers with backgrounds and 

extensive experience in antennas, el 

tic wave propagation. microwave ill., \ 

techniques. or power distribution networks arid 

analysis. A high ileerte of freedom to con.111. 

theoretical and experimental research work in an 

excellent technical :and scientific environment. 

Please send your resume 10 : Mr. Harold I.. 

Stout. Director of Engineering, Nf idwest R.• 

search Institute, 425 Volker Boulevard. Kansas 

City to. Missouri. An equal opporiunity eon 

ployer. 

CONTROLS RESEARCH ENGINEER 

Electrical engineer with 191.1). and experietir. 

in either control theory. electrical circuitry, or 

solid state devices needed for technical direction 

of active program. This is a unique anemia to 

latest concepts to onnnerdal and indn-tr rl 

prOdlleiti On Send resume t.i Ries 

21)78. 

ELECTRONIC ENGINEER 

ENRICO FERNI I I NsTrri•TE FoR NU• 

cLEA Ft ES has a position available for 

a B.S. or M.S.E.E. with a minimum of 2 years 

experience in the design and development of 

transistorized circuitry. We ' der the opportunity 

to work with a small group of dedicated scien-

tists engaged in basic physics research. Salary 

open, send resume in complete confidence. Wil-

liam R. Hutchins. V ERsi Tv OF CIII• 

CAGO, 956 E. 58111 Street. Chicago 37, Illinois. 

ASSISTANT COMMUNICATIONS 
ENGINEER 

1.arge Class 1 R11111:0;01, 1 ipportunity for aii 

engineer with ideas and initiative to grow wit:, 

an expanding organization and assume stilisi.in 

tint management functions. Report to head of De-

partment and be responsible to design and spe-

cification of system communications, including 

development of policies. directing activities of 

assistant engineers, supervisors and technicians. 

Graduate to age 35. Experience in VHF or mi. 

(Continued un page 78A) 

You Are Invited 
To Explore A Scientific Community 

That Welcomes........ 

ASSIGNMENTS NOW OPEN ACROSS ENTIRE SYLVANIA ELECTRONIC SYSTEMS DIVISION. 

LOCATION KEY 

RESEARCH OPPORTUNITIES IN: 

1. Secure Communications Techniques   
2. Perception & Learning Theory  
3. Character Recognition   
4. Speech Recognition   
5. Operations Research 

ADVANCED DEVELOPMENT OPPORTUNITIES IN: 

6. Electronic Warfare Systems   
7. Detection & Tracking Systems  
8. Solid State Circuitry 
9. Intelligence & Reconnaissance   

10. Data Processing Systems   
11. Phased Array Antennas  
12. Electroluminescent Displays   
13. Digital Control Systems   
14. Anti- Intrusion Anti- Missile Systems  
15. Communications Systems   
16. Logic Design   
17. Microelectronics   
18. Receiver Circuit Design   
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  
25. Systems Analysis & Integration   
26. Systems Management   
27. Communication Theory   
28. Information Processing Systems  
29. RF Systems, Microwave/Antenna  
30. Signal Processing Systems   
31. Data Acquisition and Conversion   
32. Electro.Magnetic Wave Propagation   

PRODUCT SUPPORT (Sylvania Electronic Systems) 

33. Field Engineering & Training  

A D E 
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• 
• 

• • • 

• • 
• • 
• • • 
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A) EASTERN OPERATION 
(Suburban Boston) 
100 First Avenue, Waltham 54, Mass. 

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

C) WESTERN OPERATION 
(Suburban San Francisco) 
P. O. Box 188, Mountain View, Calif. 

D) SYSTEMS ENGINEERING & 
MANAGEMENT OPERATION 

(Division HQ, Suburban Boston) 
40 Sylvan Road, Waltham 54, Mass. 

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

F) PRODUCT SUPPORT ORGANIZATION 
(Suburban Boston) 
1210 VFW Parkway, West Roxbury. Mass. 



-EVERY GREAT ADVANCE IN SCIENCE HAS ISSUED 

FROM A NEW AUDACITY OF THE IMAGINATION"- Joé-iN DEWEY 

auDacious iseas 
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. 

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

AAA it is based upon a laboratory 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 

General 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 see if your chosen field for discovery is here. 

I would like to know more about as-
signments with Sylvania Electronic 
Systems which I have circled below: 

1 2 3 4 5 6 7 8 9 

10 11 12 13 14 15 16 17 

13 19 20 21 22 23 24 25 

25 27 28 29 3C 31 32 33 

Please mail coupon to Manager of Professional Staffing at 

the location of your choice. Attach resume if available. 

Name 

Address  

City Zone State  

Degree(s) Yr(s) of Graduation 

SYLVAN I A ELECTRONIC SYSTEMS 
Government Systems Nlanagement 

for GENERAL TELEPHONE &ELECTRONICS 

An Equal Opportunity Employer 



ACF Electronics. . a company on the move! 

LEADER IN MICROWAVE COMPONENTS & SYSTEMS 

FOR THE NATION'S AERO/SPACE PROGRAMS 

NOW...at ACF 
OUTSTANDING CAREER OPPORTUNITIES 

Recent developments and demonstrated accomplishments 

have made ACF Electronics a leader in microwave compo-

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 

product. 

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

accelerated pace. New responsibilities include the develop-

ment of advanced microwave components for Gemini and 

Mercury. We invite talented engineers on senior, inter-

mediate, and junior levels to share in this dynamic growth. 

Direct your inquiry to: T. P. Cernosia, Supervisor of 

Employment 

I ACF ELECTRONICS  I 

DIVISION 

ACF INDUSTRIES 

Positions 

Open 
,"/ 

1111 1111111110118 

((. ,, ritiairriA ¡ viii I (WC (e..1 

crowave radio, plus wire line carrier, telephone 

and data conununications. Railroad communica-
tions experience desirable. Location ntid-west. 
Salary commensurate with experience. Send 

resume, recent photo atol salary requirements 
with first letter. All replies confidential. Senil 

resume to Box 257'). 

OCCASIONAL TEACHING 

Specialists in all areas are invited to commu-
nicate regarding their interests and free tinte 
available. Institute offers specialized teaching 
via short courses where demand exists. Con-

sulting rates paid for teaching during vacation 

periods. Send resume to Wayne Tustin. Presi-

dent, Tustin Institute of Technology, 179 Vista 

del Mar Dr., Santa Barbara. Calif. 

LIBRARY OF CONGRESS 
ELECTRONIC ENGINEERS 

Positions are available for ti-earch Special-

ists, grade GS- 11. $ 7560, grade GS- 12, 88955, 
and Senior Research Specialists, grade GS- 13. 

$10,635 per year. Some knowledge of Russian is 
desired. Grade commensurate with qualifica-
tions. Opportunities are available for continu-

ing education at five local universities. Moving 
expenses will be paid and on site personal inter-

views will be arranged. Civil Service examina-

tion is not required. Interested persons please 
send Standard Foros 57 ( Application for Fed-
eral Employment) and college transcripts to the 

Personnel Office, Library of Congress. Washing-

ton 25. D.C. 

UNIVERSITY OF CALIFORNIA 
SAN DIEGO 

1)1 R Ecru R - Experimental Services for 

School of Science and Engineering. Degree plus 

tiroven experience in areas such as semiconduc-
tor materials preparation, electro-mechanical 
gadgets, machining, high vacuum, optics. elec-

tronic connioneins manufacturing. etc. Must be 

capable if developing a facility which will per-
form advanced state-of-the-art research services. 

Salary comilarable to industry. Extra benefits. 
An equal opportunity employer. I'lease send 

resume to Mr. S. J. Adams, Department of 

Physics, University of California, San Diego, 

I.a Jolla, California. 

PROFESSOR OF ELECTRICAL 
ENGINEERING 

1)11.1). or ',i. S. with interest in developing 

and teaching modern courses. both undergradu-
ate and graduate, in electric machinery. Consid-
erable scope for individual initiative is avail-

able. Opportunities for research atol consulting. 

Address inquiries to Dr. V. Johannes, Chair-
man, Department id Electrical Engineering. 

Fairleigh Dickinson University, Teaneck. N.J. 

CRITICAL VACANCIES AT DSA 
CENTER, DAYTON, OHIO 

1 Electronic Engineer GS-855-9 

4 Electronic Engineer GS-855.11 
9 Electronic Engineer GS-855-12 

3 Mechanical Engineer GS-830-12 

Reply: Defense Electronics Supply Center ( At-
tention DESC-A), Dayton 20, Ohio. 

INSTRUCTOR POSITIONS 

As a function of Texas A. and M. College, 

the "l'exas Engineering Extension Service is set-

Paramus, New Jersey (suburb of New York City) An equal opportunity employer (*,,n tinned mi page 82A) 
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A current Bellcomm project 
The Moon, Mars, Venus, long objects of wonder, are now destined for ex-

ploration t 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. t 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. t 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. t 

BELLCOMMI INC. 
A Bell Telephone System Company 

CC79 Left to right, above, astronomical symbols for the Moon, Mars, and Venus. 



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 propuls'on is essential. For lunar missions, it is highly attractive. This is 

substantiated by Dr. Glenn T. Seaborg, Chairman of the Atomic Energy Commission: 
"I 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 MISSILES a 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 OGO, ECHO, NIMBUS, RANGER and RIFT, 



We amplify careers 

at MOTOROLA in Phoenix 

The d-c amplifier shown above is a vital component of the solid state 
switching circuitry within the Minuteman Command Receker 

Engineers discover, after joining the Military Electronics Division 
of Motorola in Phoenix, that they have a new-found enthusiasm 
for their work and a fresh sense of accomplishment. That's be-
cause all professional personnel are individually selected and 
then assigned to challenging state-of-the-art projects which fully 
utilize their training, experience, and creativity. We can thus 
provide greater career opportunities for our engineers and also 
broaden Motorola's capabilities as a leader in the field of advanced 
military electronics. 

SPECIFIC OPPORTUNITIES ARE: 

Antennas and Propagation 
Command and Control 
Missile and 
Space Instrumentation 

Ground Support Equipment 
Digital Logic Systems 
Integrated Circuitry 
Reliability Analysis 
Reliability Program Coordination 

An Equal 
Opportunity 
Employer 

Parts Reliability 
Data Acquisition, Processing 
and Display 

Radar and Radar Transponders 
Guidance and Navigation 
Space Communications 
Telemetry 
Instrumentation and Display 
Test Engineering 

Write Phil Nienstedt, Manager of Recruitment, Dept. 617 2 

MOTOROLA 
Military Electronics Division 

cE7..7,-,g • 1' 0 BOX 1417. E,.017-', DALE. ARIZONA 

Motorola also offers opportunities at Chicago Illinois, and at Culver City and Riverside. California 

Positions / 

Open 

,,ntInued in., Pal,' ICI) 

ting up an Electronic Technology Institute to 
open January 1063. Instructor positions are 

open for college graduates with several years 
experience in research, manufacturing, sales en-
gineering, or similar related activities in the 

electronic industry. This two-year course is de-
signed to train qualified students to liack-up" 

the engineer; to have the ability to communicate 
effectively with the engineer, and to carry out 
his suggestions in developing circuitry, bread-
boards, prototypes. and improvements. Special 

emphasis will be placed on training applicants 

to qualify for specific manufacturing and gov-
ernmental job classifications. For further infor-
mation wrtie: L. K. Jonas, Division Chief, En-
gineering Extension Service. Box 236 FE., 
Texas A. and M. College, College Station. Texas. 

LIFE SCIENTIST 
Physiologist 

Nature designed man's body for a ground-

ling's life, never more than tree-top height 
above the earth's surface. Physicians with a 

speciality in physiology who are interested in 
analysis and experimentation in nian's response 
to null magnetic fields, acceleration and other 
unusual environmental factors are invited to 

apply to: C.. P. Rentschler, Cornell Aeronauti-
cal Laboratory, Inc.. Buffalo 21. New York. 

SCIENTISTS AND ENGINEERS 

Cround floor opportunities iii information 

Technology Systems at Itek, Stanford Indus-
trial Park, California. These positions are die 

first of their kind in our newly formed Devel-
opment Planning Department. Write to—R. W. 

Johnston, Dept 300, Manager, Administrative 

Operations, Itek. 2670 Hanover Street, l'alo Alto. 
Cali fornia. 

SYSTEMS SCIENTIST 

To analyze military and commercial opera• 
tional problems. l'erform systems design feasi-
bility analysis and preliminary design of com-
plete graphic and digital systems. Requires B.S. 

in physics and broad exeprience in experimen-
tal physics including optics and photo sciences. 
Write to—R. W. Johnston, Dept 300, Manager, 

Administrative Operations, Itek, 2670 Hanover 
Street, Palo Alto, California. 

ELECTRONICS SYSTEMS ENGINEER 

To perform conceptual design and feasibility 

studies; write proposals; perform preliminary 
design of information handling and graphic dis-

play systems. Prefer MSEE and experience in 
using electronic techniques including video and 
digital systems as part of a larger system. Write 

to R. W. Johnston, Dept 300, Manager, Admin-

istrative Operations, Itek, 2670 Hanover Street, 
Palo Alto, California. 

MARKET ANALYST 

To analyze markets, develop marketing plans, 
formulate promotion techniques and evaluate. 

Requires engineering degree. Experience in mar. 
ket analysis and market planning essential. 

Should know statistics and sources of data. 
Write to R. W. Johnston, Dept 300. Manager, 

Administrative Operations, lick, 2070 Hanover 

Street, l'alo Alto, California. 

ELECTRONIC ENGINEER 

Design and develop advanced video systems 

utilizing transistorprinted-board techniques for 
integration with larger graphic data handling 

(C,,ninuord em Page 84A) 
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FOR SCIENTISTS ex, ENGINEERS, 

EQUIPMENT 
DEVELOPMENT 

SYSTEMS 

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

BSEE — Eke. Eng. — 3 yrs. exp. Automaec Test and 

Checkout (CR or D) 

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

MEE — Elec. Eng. — 3.5 yrs. exp. UHF (CR or D) 

BSEE — Eke. Eng. — 3 yrs. exp. Command Control 

Systems (CR) 

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

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

BSEE — GSE Supervisor — 5 yrs. exp. Equipment 

Development (CR) 

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

BSEE — Digital & Logic Design — 2-5 yrs. rap. (D) 

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

BSEE — ECM — 24 yrs. exp. (D) 

DATA 
13SEE or higher — Senior Staff Asst. — 8-10 yrs. exp 

Digital (CR or NB) 

MS or PhD — Applied Math — 10 yes. exp. Business 

Computing (CR or NB) 

BSEE — Elec. Eng. — 5-8 yrs. exp. Digital Data 

Design (D or NB) 

MS Applied Math — Business Programming — ext. 

exp (D or NB) 

MS Applied Math — Logic Program Designer — 

8-10 yrs. exp. (D or NB) 

PhD Applied Math — Logic Program Designer — 

8.10 yrs. exp. (D or NB) 

BSEE or higher — logic Designer — (NB) 
BSEE or higher — Peripheral Equip. Designer — (NB) 

GENERAL 

MSEE — System Analyst — 5 yrs. exp. Modulation 
Technique (CR) 

MSEE or equiv. — System Analyst — 5 yrs. exp Tracking 
and Ranging (CR) 

SISEE — System Analyst — 5 yrs. exp. Communications (CR) 

BSEE minimum — GSE Integration Supervisor — 5 yrs 

Ground Support (CR) 

MS or cquiv in Physics or Mechanics — System Artalj, 
3 yrs. exp. Classical or Celestial (CR) 

BS — Field Supervisor — 5-10 yrs. exp. Airborne Electron., 
and Communications (CR) 

BS or equiv. in EE — Field Eng. — 3-5 yrs. exp. Corn. (CR) 

BSEE minimum — GSE Layout Eng. — 5 yrs. exp. Layout (CR) 

13SRIE or equiv. — Mech. Eng. Supervisor — 8-10 yn. exp. 

Management and Administration (CR) 

BSME or equiv. — Mech. Eng. — 3-5 yrs. exp. Packaging 
Designs (CR) 

MSME — Mech. Eng. — 55 yrs. exp. Thermal Design 
and Evaluation (CR) 

BSME or equiv. — Mech. Eng. — 3-5 yrs. exp. Environmental 
Test and Procedures (CR) 

BSEE — Elec Eng. — 4 yrs. exp. Circuit Design and Corn. D) 

BSEE — Eke Eng. — 3-5 yrs. exp. Microwave Systems (D) 

BSEE — Elec. Eng. — 3 yrs. exp. Tropospheric Scatter (D) 

WEE— Elec. Eng. — 2-7 yrs. exp. UHF, Scatter, Microwave 
Systems Design (D) 

BSEE or higher — Resident Eng. — 3-5 yrs. exp. 
Communications (CR) 

BSEE or higher — Senior Staff Asst. — 8-10 yrs. exp. 
TV Theory (Œ) 

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

BSEE desirable — Logistics Eng. — 2-7, yrs. exp. 

Space Program Logistics (CR) 

BSEE or higher — R&D Eng. — 14 yrs. exp. 

Antenna Systems (D) 

BSEE — Elec. Eng. — 1-5 yrs. exp. Design Review 
and Prediction (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 m•rm 
(CR, D or NB) 

MS or PhD — Solid Sure Physics — 3 yrs. exp. 
Thin Film Om% ( D) 

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

BSEE or higher — Comp. Designer — Exp. in 

Network Theory (NB) 

•••4) 

PLEASE NOTE 

Address all correspondence to Dept. PI. 

On listings marked (CR), send resume to L. R. NUSS, 

COLLINS RADIO COMPANY, CEDAR RAPIDS.10WA 

On listings marked (D), send resume to C P NELSON. 
COLLINS RADIO COMPANY, DALLAS, TEXAS 

On listings marked (NB), send resume to E. D. MONTANO, 
COLUNS RADIO COMPANY, NEWPORT BEACH, 
CALIFORNIA 

COLLINS 
• 

an equal opportunity empioyn 



ENGINEERS: 

Systems, Design, 

Development 

PHYSICISTS 

opportunity 
and 
advancement 
are 

'GO' 
at VITRO! 
DYNAMIC EXPANSION 

CREATES NEW 

CAREER POSITIONS 

Vitro Laboratories 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 is a good place to work. Here you will find a 
professional atmosphere conducive to original and 
imaginative thinking. Skilled clerical and tech-
nical support frees you to concentrate on the crea-
ti ve aspects of your assignments, and salaries are 
at a level 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-mechanical launching equipment 

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 studies 

ASW studies 

WRITE OR PHONE COLLECT for details: 
Manager, Professional Employment 

"111 -77 LABORATORIES 
Division ot Vitro Corporation of America 
Dolt. 225, 11000 Georgia Ave. 
Silver Spring, Maryland 
(Residential suburb of Washington, D. C.) 
Phone: WHitehall 2-7200 
An equal opportunity emptoyer 

Positions 

Open 

, o(I/1111,1 Page 82,4) 

system. BS E and experience with correla-

tion circuitry, not necessarily digital, pre-

ferred. NVrite to R. W. Johnston. Dept. 300 

manager, Administrative ()iterations. ltek, 2670 

Ilanover Street. Palo Alto. California. 

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

I industrial Engineer tiS-5 

Electronic Engineer CS-5 

Elect rival Engineer CS-5 

niltisi irat Engineer CS-7 

Enuiloyee Development Officer CS-Il 

Supyy Preservation & Pack-

ing Spec. CS- I2 

Al el heal Officer ( Occupational. 

Health (  S- 12 

Electronic Engineer 

( Data Processing) 

Mechanical Engineer 

Electronic Engineer ( Celt.) 

Electrical Engineer (( ien.) 

Civil Engineer 

$5335 

$5335 

$5335 
$6345 

$75(4) 

$8953 

$5055 

GS- 12 $8Q55 

CS- 12 

(is- I 2 

CS- I 2 

CS- IT 910.633 

pa 

l'a 
pa 

pa 

lia 

pa 

1, 1 

11.1 

ASSISTANT PROFESSOR 

For February I IM3 an opening on the El; 

trivet Engineering Faculty rank id Assisi :11,1 

Profe--.uir in the field of Electronics and Com-

puters. l'In. 1). required. Write to Dr. H, Mali-

rims. Electrical Engineering Dept., Pratt Insti-

tute, Brooklyn 5, New l'ork. 

(CO/Iii1111Cd 141 page 85A) 

Outstanding Opportunities 
to $40,000 

Comm. Systems 

Computer Syst. Anal. 

C & C Systems 

Secure Comm. Syst. 

Radar Systems Des. 

Weapons Syst. Mgr. 

Ops. Research Mgr. 

Device Development 

Computer Hard. Des. 

Corp. Facil. Planner 

Sr. Circuit Designer 

Sr. Numerical Anal. 

C & C Display Syst. 

Sr. Researcher 

Director of Research 

Dir. Reliability 

$19,500 
$18,000 
$20,000 

$17,500 
$16,500 
$28,000 
$23,000 
$18,000 
$18,000 
$27,000 
$18,000 
$19,000 
$18,000 
$30,000 
$40,000 
$35,000 

Expenses Paid by Employer Clients 

CROSS 
COUNTRY 
CONSULTANTS 

PERSONNEL SEARCH SPECIALISTS 

225 E. REDWOOD ST • BALTIMORE 2, MD • 539-6604 

Designed lo E "id the 
Creative Engineer and Sciera is: 

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 

• TRANSMITTER, 
RECEIVER DEVELOPMENT 

Write Mr. Paul Hartman, 

Technical Employment Supervisor 

MISSILE 
SYSTEMS 
DIVISION 

!er,!-0,191-AM 
223 Jericho Turnpike 

Mineola, Long Island, New York 

• 
An Equal Opportunity Employer 
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ARebi  

Positions 

Open 

(( li, Pe,ge IA) 

OVERSEAS 
Robert College. in Istanbul, Turkey, presents 

a challenge in education where East meets West. 
An opportunity to contribute significantly to the 
development of a pning republic is available to 
specialists in engineering, business administra-
tion and economics, the sciences, the humani-

ties, and English as a foreign language. Grad-
uate degrees required. Write to Miss Shirley 
Ostmin, Personnel Officer, Robert College, Bebek 

Post Box 8, Istanbul. Turkey; with copy to the 

Near East College Association, 548 Fifth Ave-
nue, New York 6. New York. 

Positions A\ 

Wanted /R+E\ 

By Armed Forces Veterans 

In order to give a reasonably equal op-
portunity to all applicants and to avoid 
overcrowding of the corresponding col-
umn, tile following rules ltave been 
adopted: 
The IRE publishes free of charge 

notices of positions wanted by IRE mem-
bers who arc now in the Service or have 
received an honorable discharge. Such 
notices should not have more than five 
lines. They may be inserted only after a 
lapse of one month or more following a 
previous insertion and the maximum num-
ber of insertions is three per year. The 
IRE necessarily reserves the right to 
decline any announcement without assign-
ment of reason. 
Address -eplies to box number indi-

cated, c/o IRE, 1 East 79th St., New 
York 21, N.Y. 

FIELD SERVICE ENGINEER 
Fifteen years of varied experience in commu-

nications and allied fields desires meaningful 

employment in field service engineering. %Youth' 
prefer long term, family-type overseas location 
where command of Russian and German would 

be an asset. Salary should be interesting. but is 
secondary to interest in work and satisfaction 
gained in getting the job done. Age 34. Pres-

ently employed in field service division of large 
electronics firm. Write Box 4011 W. 

DATA PROCESSING 
it.s. Math, fidditional grad Physics. Age 39 

with 12 years experience in electronic data proc-
essing. Inch:des NIrmagement, supervision, sys-

tems analysi, and programming of such applica. 
tions as Spares Provisioning, Parts Lists, data 
communications and cost reduction programs. 
Thoroughly familiar with special and general 
purpose coniputer design. Desires responsible 

position in computer applications area. Write 
Box 4012 W. 

TECHNICAL SALES REPRESENTATIVE 
Technical representative for firm interested 

in servicing any electronic program connected 

with the Electronics Command of the Dept. of the 

Army located at Fort Monmouth, New Jersey. 
llave MS ia EE, 14 years experience in the de. 

•TMIt•irMil MI Pew 86A) 

eafien, 
edfiae 

ecouldie r>izehdtex 
eu eea Madfl 
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Doe- eree9.014/7ffl,d 
emeemr. 
Jet Propulsion Lc:Pc...rot ry needs heads that work well. PI needs imagination, inventiveness, experience 
and 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. 

r Mae»14 n,ow. 
qoet apefropt 
III you've already made id long- form resume, send it in to JP) today.) 

name  

address  

city state 

education and training: 

degree subject school 

phone  

date rec'd 

BS 

MS 

PhD 

currently employed  

how long on present job 

current position  

primary specialty__ 

salary 

• SYSTEMS DIVISION • SPACE SCIENCES DIVISION • TELECOMMUNICATIONS 

)IVISION • GUIDANCE & CONTROL DIVISION • PROPULSION DIVISION 

• ENGINEERING MECHANICS DIVISION • ENGINEERING FACILITIES DIVISION 

ASTRONOMY 

Astrophysics 

Orbital Mechanics 

ELECTRONICS 

Energy Conversion 
Devices 

Servomechanisms 

Gyros 

Electron Optics 

Transistor Circuitry 

Sensors 

Instrumentatidn 

Microwaves 

Radar 

Telemetry 

Communications-Radio 

Antennas 

Digital Computers 

Analog Computers 

MECHANICAL 

ENGINEERING 

Structures 

Dynamics 

Stress Analysis 

Mechanics 

Heat Transfer 

Properties and 
Mechanics of 
Materials 

AERONAUTICAL 

ENGINEERING 

Aerodynamics 

Stability and Controls 

Spacecraft Structures 

Propulsion Systems 

Gas Dynamics 

MATHEMATICS 

Logic 

Number Theory 

Numerical Analysis 

Probability and 
Statistics 

Information and Com-
munication Theory 

Computer Programming 

Data Processing 

Celestial Mechanics 

PHYSICS 

Semiconductors 

Cryogenics 

Mognetohydro dynamics 

Thermionics 

Plasma 

Optical Instruments 

Spectroscopy 

Infra- red 

Molecular-Atomic 

Atmospheric 

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

JET PROPULSION LABORATORY 

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

Operated by California Institute of Technology for the National Aeronautics S Space Administration 

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

Positions A 
Wanted AcbE\ 

By Armed Forces Veterans 

',tinned from page 85A) 

0igri and development and production of com-

munications equipments. This includes man-

agement and mwervi.iriti. Write Box 4017, 

FIELD SERVICE ENGINEER 

Married, age 4.1, retired army officer with 22 

years communications experience. Since 19141 in 

managerial position, guided missiles range divi-

sion. major airlines. Extensive background in 

communications facilities coma ruction and in. 

stallation. Including broadcast stations. telephone 

central ' office, microwave radio systems and 

sile tracking stations. Holder of FCC First Class 

IZadiotelephone License. \Vestern L'. S. or for-
eign assignment preferred. \Vrite Pox 4018. 

TECHNICAL REPRESENTATIVE 

Semiconductor sales engineer. 3It. many years 

electronic sales and service experience desires 

position as factory representative in Canada or 

1:Mroope. Highest references previous assiieia-

riiins wills lending U.S. firms. Canadian sub-

ject. Foreign languages: ( lerman. French. Est 

Royal Navy ( W.W. II). Write Box 1023W. 

PRODUCTION SUPERVISOR 

Production supervisor of transistor test ele• 

partment. Assembly line production supervisor 

of electronic products. Familiar wills quality 
control and government specific:di' oils. Married, 

age 32. I moking for a job wills a future. %' rite 

Box 4024 W. 

   Industrial 
Engineering Notes 

( I , 

6, I). 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 is 
only limited detail, the Electronics Divi-
sion said. The countries of destination are 
not shown in the report. Exports of radio 
communications equipment reportedly in-
creased from $45.5 million to $50.5 million 
and exports of electronic detection and 
navigation equipment went from $25.6 
million to $79.1 million. I.: \ ports of semi-
conductor devices, televisi,in receivers, re-
corders, electronic computers, and test 
equipment increased substantially while 
exports of electron tubes and broadcasting 
equipment declined. Statistics breaking 
down the types of exports in 1961 and 
January to June, 1961 and 1962 are avail-
able from the Electronics I ) ivision, 
BSDA, Department of Commerce, Wash-
ington 25, I). C. Factory sales of transis-
tors moved back over the 20 million mark 
in August, regaining strongly from the 

(Continued un rage 88.4) 
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COUNTER MEASURE 
Challenging scientific work in the field of Electronic Counter Meas-
ures and other defense systems studies now exists at Sylvania. 
Openings are also available in the following fields: Operations 
Research— Systems Analysis, Design— Design and Develop-
ment of Antennas, Receivers, Transmitters, Transceivers, 
Servos— Analog Computers— Mechanical Design— Field 
Engineering. Sylvania is located but 40 minutes south of San 
Francisco. Furthering your education? Sylvania encourages and 
sponsors graduate study at Stanford and other nearby institutions. 

\\ I \ [ LEC YSTEMN 
(111, 1 

GENERAL TELEPHONE gElECTROAIICS 

Write in confidence to 

E. Quattrocki 

SYLVANIA ELECTRONIC SYSTEMS • WEST 
Box 205-P-12 • Mountain View • California 

An Equal Opportunity Employer 

PROCEEDINGS OF THE IRE December, 7962 
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THIS is a 
RESEARCH 
TOOL? 

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 behavior as the scale of wave 
motion is changed. Waves generated at one end of a long tank spend 
themselves on a "beach" 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 briefing on this community of science. 

CORNELL AERONAUTICAL LABORATORY, INC. 
of Cornell University 

J. P. Rentschler 
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 

Please include employment information. 

R-T 

State 

An Equal Opportunity Employer 

, Industrial 
Engineering Notes 

(Continued from page 86.4) 

year's monthly low of 15.4 million in July, 
the ETA Marketing Services Department 
reported last week. Unit sales ill August 
stood at 20,369,281, about a normal 
monthly level for 1962, with a total value 
of $24,128,668. In July, the annual vaca-
tion month for many semiconductor 
plants, sales were 15,434,205 units worth 
$19,476,017. Characteristic of this year, 
cumulative unit sales remainet I well ahead 
of the 1961 total, while dollars accrued 
remained behind. Through the eight. 
month 1962 period, 158,829,-1(11 transis-
tors worth $ 193,841,914 were sold. During 
the same period last year, 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. Estimates of 
the dollar value of shipments for five cate-
gories of computers, (-minding those 
specially designed for military purpose, 
will be provided for the vea P• 1961, 1962, 
and 1963. Participating companies ‘vill re-
ceive the composite resuil if the survey 
which will be presented in terms of a 
"high," " low," " median," ¡ aid "average" 
for the universe of responses as well as for 
each quartile. Manufactuers of computing 
and data processing equipment, regardless 
of EIA membership, who wish to partici-
pate in the survey were asked to contact 
the EIA Marketing Services Department, 
1721 DeSales Street, NW., Washington 6, 
D.C., no later than October 31. The survey 
is being in at the request of the 
Computing and Data Processing Subcom-
mittee, EIA Industrial Electr(unicsMarket-
Mg Services Committee, chaired by C. E. 
Rice (General Electric Computer Depart-
ment). 

MILITARY AND SPACE 

A four per cent increase during 1962 
over the 1961 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." 
Funds for research and development per-
formed by industrial lirms totalled $ 10.9 
billion in 1961, a three per cent increase 
over 1960, according to the report. Ill 
recent years, NSF said, industrial firms 
have performed almatt 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 60's, particularly in view 
of anticipated Federal expenditures for 
research and development projects in the 
field of space exploration and heavy re-
liance of the Federal Government on in-
dustrial firms for the work NSF stated. 
The bulletin presents the preliminary re-
sults of the 1961 survey of research and 
development It includes industry statis-

(t .,,ntimsed on Page 90A) 
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CRUCIAL SYSTEMS CHALLENGES OF THE '60's 

MUM 

IMEZ 

Combating Information Saturation 
Today's decisà3ns at the highest level of military command 
require a range, precision and speed of communication and 
information processing beyond virtually 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 

01111.1. 1.114.4111.1 

à1:0 

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

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 evaluat ng communication-display-com-

puter systems. Recommend improvement and refinements. Also, field 
positions for installation and integration of digital command/control 
systems. 

INFORMATION SYSTEMS ENGINEERS. For design of command/control 
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 

ITT INTERNATIONAL ELECTRIC CORPORATION 
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CAN 
YOU DEFINE 

BOUNDARIES FOR 
ELECTRONICS 

Engineers and scientists at the Electronics Laboratory believe no 
technology is so "remote" that it may not one day contribute to ad-
vances in one of the diverse areas conveniently labeled "electronics " 

The result of this philosophy is an enriching collaboration   
individuals front many different academic fields working toward the 
solution of common problems. At the Electronics Laboratory there 
are investigations into such diverse areas as optoelectronics, micro-
wave acoustics, optical communications, self-organizing logic, and 
medical electronics. 

If you are attracted by a multi-disciplinary intellectual climate, the 
Electronics Laboratory has the following opportunities: 

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

Information Processing 
Mathematician, Physicist, Electrical Engineer (BS,MS) To formulate and design advanced 
information processing sypstems including switching theory and system organization. 

Computer Devices 
Physical Chemist, Electrical Engineer (PhD) To develop new solid state devices such os 
electroluminescent and photoconductor devices. 

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

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

Functional Films 
Physical Chemist ( PhD) To develop new approaches to electronically functional films for 
device applications, also design and fabricate devices 

Acoustics 
Physicist, Electrical Engineer ( PhD) To develop devices utilizing interaction of acoustic and 
electric energy and electro-acoustic transducers. 

Electro Photography 
Electrical Engineer, Physicist (PhD) To guide investigations into nonphotographic light 
sensitive recording media including • hermoplastic and other recording processes. 

Write in confidence to: Mr. Richard J. Sullivan, Dept. 53-K, Gen-
eral Electric's Electronics Laboratory, Electronics Park, Syracuse. 
New York. 

ELECTRONICS LABORATORY 

GENERAL ELECTRIC 

  Industrial 
Engineering Notes 

(Continued from tune 88A) 

tics on funds for R&D performances, 
sources of R&D funds, dollar volume of 
basic research performance, and full-time-
equivalent number of R&D scientists and 
engineers. " Reviews of Data on Research 
and Development - is available from the 
Government Printing Office, Washington 
25, D. C., at 15 cents a copy. 

01 IRE People 

J11,01111,1 II.. 1,1, 0. 1 

Kenneth J. Carlson 
I:W-16 I has been ap-
pointed Vice Presi-
dent and General 
Manager of Micro-
lab, Livingston, 
N. J. 

Ile was asso-
ciated with (;eneral 
Mills for many 
)(cars in various top 
executive positions, must recently as Vice 
President and General Manager of it tillb-

SidiarV, The Daven Coinnan. Livingston. 
He Was earlier at General Mills' head-
quarters in :Minneapolis for 12 years, 
serving in the electronics division in such 
posts as Director of Planning and De-
Velopment, 1)irector of Maintfacturing 
and Manager of :Manufacturing engineer-
ing. Ile was attached to the Naval 
Ordnance Laboratory in Witshington as an 
Electronics Engineer in World War Il and 
subsequently worked in a similar capacity 
for the Cornell Aeronautical Laboratory 
in Buffalo, N. Y. 

Mr. Carlson is an electrical engineering 
graduate of the University of Minnesota. 
Ile is a member of the Americii it Ordnance 
.1 ssociation. 

tt• 

Daniel J. Crowley 
(A',18-1‘1'55) has 
been appointed 
Market ing Man-
ager of the Easteri 
operation of Syl-
vania Electronic 
Systems, a division 
of Sylvania Electric 
Products Inc. 

Ile has served 
as Assistant Director of Engineer ng for 
the operation since lanuary. Ile joined 
Sylvania in March i9.55, in the Missile 
Systems I.aboratory. In December, 1956, 
he was named Manager of the Electronics 
Department of the Laboratory, and in 
March, 1960, became Manager of the 
Systems Engineering Laboratory. l'rior to 
joining Sylvania, he wits affiliated With the 
Watson Laboratories in their Cambridge 
field station. 
\ It. Crowley served as an officer with 

An Equcl Opportunity Employer (Continued on page 92A) 
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IF TODAY'S REALITY 

PH I LCC# 
A SUBSIDIARY or 

IS TOMORROW'S MYSTERY. What we know today is insignificant alongside what we will 
know tomorrow, and Philco Western Deve:opment 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 important 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 today's task at WDL. 

Write in confidence for information on how you can find your career at Philco WDL, 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, mathematics, physics), U. S. Citizenship or current transferable D.O.D. clearance. 

Address Mr. Patrick Manning, Department R. 

WESTERN DEVELOPMENT LABORATORIES 

3875 Fabian Way, Palo Alto, California 

an equal opportunity employer 
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IRE People 

LET'S TALK About the New Field of 

AEROSPACE GROUND 

ELECTRONICS! 

The rapidity with which we are reaching further and further into outer 
space . . . the many new and as yet completely unexplored related tech-
nologies . . . are giving birth to a vital new field—Aerospace Ground 
Electronics. 

To be sure, ground support equipment, test equipment design and the like 
are involved. But the enormity of the tasks which lie ahead require differ-
ent approaches than before and can only be described in new terms, and 
by the creation of a new master-field. 

General Dx namics,'Electronics is very active in Aerospace Ground Elec-

tronics and expects to become even more heavily involved. Our prelimi-
nary ideas in the field evolve from the disciplines listed below. If you 
have the required background, we would like to explore the possibilities 
of AGE with you. 

SYSTEMS ENGINEERING 
Broad knowledge of Aerospace Ground Elec-
tronics design. Will analyze aerospace elec-
tronic subsystems for test requirements and 
determine test equipment needs. Experience 
in Air Force Shop or Naval Carrier Installa-
tions desirable, with emphasis on equipment 
layout, intercobling, work flow analysis, 
operational and calibration procedures. 

PROJECT ENGINEER ING 
Project engineers to supervise design and in-
tegration of test equipments and test stations. 
Should be familiar with all types of testing 
equipment and techniques in one or more of 
the following areas. 

• Flight Control Systems 

• Radar 

• HF-UHF Navigation & 
tien Equipment 

• Microwave Equipment 

• Antenna Systems 

• Electronic Countermeasures 

Cornmunica-

DESIGN ENGINEERING 
MICROWAVE—Engineers experienced in 
the design of signal generators and receivers 
in the following frequency bands: L, S, C, T, 
Ku, Ka. Should also know techniques for re-
mote control of frequency and signal ampli-
tude. 

LOW FREQUENCY— Experience in the de-
sign of audio and sweep signal generators 
and servo systems test equipment. Knowledge 
of remote control of audio generator fre-
quency and output using digital techniques is 
desirable, or in cathode ray tube sweep cir-
cuits. 

HF-UHF— Engineers with experience in the 
design of HF and UHF signal generators, 
using both transistorized and vacuum tube 
circuitry. Knowledge of techniques for digital 
selection of frequency, such as frequency syn-
thesis, and remote control of signal ampli-
tude required. 

CIRCUIT DESIGN 
Digital and Pulse engineers with experience 
in the design of transistorized logic circuits, 
pulse generators and other digitally con-
trolled circuits such as numerical indicators. 

Assignments Immediately Available in,  

RELIABILITY SPACE NAVIGATION 

ADVANCED DEVELOPMENT & ENGINEERING DESIGN 
OF DATA & RADIO COMMUNICATIONS 

Send us your qualifications now. A discussion can be arranged. 

Address Mr. R. W. Holmes, Dept. 20. 

GENERAL DYNAMICS 

AN EQUAL OPPORTUNITY EMPLOYER 

ELECTF?ONICS 

ROCHESTER 
1400 N. Goodman St., Rochester 1, New York 

(Cantmned from rage 90.1) 

the U. S. Army Air Corps in the European 
Theatre during World War II. He re-
ceived both the B.S. and M.S. degrees in 
physics from I larvard University. Ile has 
published a number of articles in the area 
of phased array radar and radio astron-
omy, and is a member of the American 
Rocket Society, the American Physical 
Society, American Ordnance Association 
and the American Management Associa-
tion. 

Howard D. 
Doolittle (M '46) 
Associate Director 
of Engineering for 
The Machlett Lab-
oratories, Inc., has 
been named to the 
post of Technical 
Director for the 
firm, a subsidiary 
of Raytheon Coln.-
pany. Ile will be responsible for overseeing 
the technological advancement of the 
company across its whole area of interests. 

He joined the firm in 1945 and was 
named Associate Director of Engineering 
ten years later. From 1940 until 1945 he 
was on the staff of the Radiation Labora-
tory at Massachusetts Institute of Tech-
nology and prior to that was an Assistant 
Professor of Physics at 'Frinity College, 
Hartford, Conn. 

Dr. Doolittle received the B.S. degree 
in physics front Trinity College and the 
Ph.D. degree front the University of Chi-
cago. He is a Fellow of the American Phys-
ical Society and a member of the Electro-
chemical Society. He Folds 24 patents on 
vacuum tubes and circuits and has written 
numerous technical articles. 

Ernest H. Krause (M'58) has been 
elected a Vice President of Aerospace 
Corporation, Calif. Ile will serve as 
General Manager of the newly established 
San Bernardino Operations. 

Before joining Aerospace Corporation, 
he was associated with Aeronutronic 

- General Products Group of the 
Ford Motor Company. In 1955, he 
founded and became Chairman of the 
Board and President of Systems Research 
Corporation which engaged in research 
and development in space systems, weap-
ons systems and electronics. 

During World 'War 11, he joined the 
I.. S. Naval Research Laboratory. FI is 
work there included development of com-
munications and countermeasure systems; 
development of the Viking missiles used 
in upper atmosphere research, and various 
phases of nuclear and electronic research 
and development. In 1954, he became Di-
rector of the Research Laboratories of the 
Missile Systems Division of Lockheed, 
where he worked in the early phases of 
the development of the ICBM and 11(13M. 

((',Irtintred on pay,- 91.-1) 
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MARTIN moves ahead in MARYLAND 
At the Martin Company, Aerospace Division of Martin Marietta Corporation, 
we have openings for qualified GRADUATE ENGINEERS and SCIENTISTS 

in our: 

ELECTRONIC SYSTEMS 
& PRODUCTS DIVISION 

With our extensive and successful experience in this field, we are rapidly moving 
ahead on challenging, advanced electronic 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 senior 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. 

MAIII 7F IV7.411 er TIN 0 

Electronic Systems & Products Division, Baltimore 3, Maryland 

eQ,of OprortonIfy empkeyer 
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(Continued front ¡aye ,,7, I) 

Born in Nlilwaukee, \Vis., on May 2, 
1913, Dr. Krause earned the B.S. degree 
in electrical engineering and M.S. and 
I'h.D. degrees in physics front the Univer-
sity of Wisconsin. He has served as con-
sultant to the AEC; headed several 
projects of the Los Alamos Scientific 
Laboratory; served as Chairman of the 
Joint Air Force- Navy-Army Upper At-
mosphere Research Panel and as a mem-
ber of the Joint Research and Develop-
ment Board panel on the upper atmos-
phere. He was awarded the Navy's Dis-
tinguished Civilian Service Award for 
achievements in rocket and nuclear 
weapons development. Ile is a Fellow of 
the American Physical Society, senior 
member of the American Rocket Society, 
and a member of Sigma Ni. 

Ralph S. La 
Montagne (M'47— 
SNI'Slo has been 
appointed ft Vice 
President of the 
UNIVAC Division 
of Sperry Rand 
Corporation. As 
Vice President, De-
fense Marketing. 
he will be responsi-
ble for the sale of special liii \ \i 

AN INVITATION to 

INFRARED SPECIALISTS 
r 
1 0 investigate the challenging assignments available 

in Melpar's Aerospace and Research Divisions. 

These assignments range from basic 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 Electrical Engineering desired. 

COMPONENT SPECIALISTS 

Task requires a scientist with five or more years experience 
in research and development of advanced infrared detectors 
and optical components. Applicant will act in a lead capacity 
in present programs and in initiating programs in new 
proprietary areas. An advanced degree in Physics desired. 

Write in confidence to: John Haverfield. Manager-Professional Placement 

wwwmwr 
w w 

MELPAR, 
A Subsidiary of Westinghouse Air Brake Co. 

Mgr INC 

3344 Arlington Blvd., Falls Church, Va. 
an equal opportunity employer 

CURTISS-WRIGHT ELECTRONICS... 

adding a new dimension to the capability of man 

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. 
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electronic equipment to defense agencies. 
He joined UNIVAC in May of this 

year as Manager of Military Marketing. 
Prior to this, he was Marketing Manager 
of the Electronic Systems Division of Syl-
vania Electric Próducts, Inc. From 1956-
1961 he was Manager, Marketing Depart-
ment, Missile Electronics and Controls Di-
vision, and Marketing Manager of the Air-
borne Systems Department of Radio Cor-
poration of America. lie was in the 
United States Air Force until 1956, where 
his assignments included that of Chief, 
Lincoln Project Office, Air Research and 
Development Command. 

Mr. La Montagne received the B.S. 
degree in military science from the Uni-
versity of Maryland and has taken courses 
at Boston University, M.I.T. and George 
Washington University. 

Samuel Levine (A'44-M'55) has been 
elected Assistant Vice President-Advanced 
Systems Development of The Teleregister 
Corporation. He joined Teleregister in 
1955 as Systems Engineer and has been 
Manager of Systems and Design Engineer-
ing, and Manager of Systems Engineering 
since that time. He has been responsible 
for the development of large scale on-line 
or real time digital data processing systems 
to automate airline passenger reservations, 
savings bank accounting, stock quotations 
and inventory control. 

From 1940 to 1955, he was with the 
Signal Corps Engineering Laboratories 

((,nt•eured on page 96A) 
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PROFESSIONAL GUIDANCE 
YOU CAN TRUST 

A New Concept in Scientific Manpower Recruitment 

Salaries to $30,000 

POSITIONS 
IMMEDIATELY 
AVAILABLE 
Chief Engineers 
Communications 
Digital Computer 
Logical Design 
Infra Red 
Navigation 
Physicist 
Mathematician 
Operation Research 
Antenna 
Systems 
Quality Assurance 
Circuit Designers 
Inertial Guidance 
Radar 
Semiconductor 

A 

Accredited's personalized service has been proved by En-
gineers and Employers for over 25 years. Because of our 
specialized recruiting experience we have bees‘ selected by 
over 250 companies all over America as their confidential 
consultants. Excellent positions are available to cover nearly 
every area of professional interest. 

WE DO ALL THE WORK 

No need to interview or write many different companies. 
We will make a conscientious effort to proxide you with the 
job you want in almost any location you desire. 

ALL YOU HAVE TO DO IS 
Send us 3 complete resumes, stating your present and de-
sired salary, the kind of work you want and where you 
would like to live. You will get fast action on the job you 
desire. There is NO COST TO YOU! 

HARRY L. BRISK ( Member IRE) 

(credited personnel ervice 
Employment Counselors Since 1937 

Department A 

12 South 12th St., Philadelphia 7, Penna. 

PRODUCT IN POINT: 

WAInut 2-4460 

DEMON AUTOMATIC CHECKOUT EQUIPMENT 

... sets new standards for testing! 

At Curtiss-Wright, new applications of science 

and technology develop products which be-

come integral parts of military and industrial 

programs. 

Product in Point: Demon—a new approach 

to testing and checkout for today's weapons 

systems. Demon is a highly reliable modular 

Go/No-Go automatic checkout system which 

can be custom configured. It is adaptable to 

projects ranging from readiness determination 

of satellite launch vehicles, missiles or aircraft 

to the high speed production line testing of 

subsystems and components. 

There is an intensive program for the develop-

ment of Demon and rela:ed projects ( digital com-

puter controlled systems, automatic waveform 

analyzers, peak reading voltmeters) being car-

ried forward at Curtiss-Wright Electronics Divi-

sion. These and other advanced activities have 

created immediate opportunities for systems 

engineers and circuit designers with specific 

experience on automatic checkout equipment. 

For complete information, please write 

Mr. Gene V. Kelly, Manager of Professional 

Placement, Electron cs Division. An equal 

opportunity employer. 

ELECTRONICS DIVISION 

CURTISS-WRIGHT CORPORATION 
35 MARKET STREET, EAST PATERSON, N. J. 



IRE People 
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, BM EWS, 

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-

C 0 R PO R ATI 0 N 

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. M M4, Bedford, Mass. 

MITRE, an independent nonprofit corporation, worKulg witrl 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. 

( Continued freaot page 

and contributed to the development of 
improvements to early Army radars, de-
velopment of electronic identification 
systems (I FF), ground navigation and sur-
veying systems, missile tracking beacons, 
anti-aircraft and missile fire direction sys-
tems, and air defense systems. 

Mr. Levine received the B.S. (k-grec 
in electrical engineering from the City 
College of New York in 1938 and did 
graduate work at Polytechnic Institute of 
Brooklyn and Ru tgiTs University from 
1946 to 1950. 

lie is a member of the MEE, ACM, 
AAAS, At-CE.  and Stamford Engineering 
Society. Ile is active on several A IEE 
national committees including the Com-
puting 1 kvices Commit tee and the Sys! ciii 

Science Committee and has served as 
Chairman of the C(Oit 'miter SVtit et is •-, 111,-

committee. Ile has also served on cemmlit - 
tees of the Electronic Industries Assoi-iii-
tion, and front 1946 to 1949 representi 
the U. S. Army on Research and I )c.‘ till-
lient board panels on Land Navigation, 
Radar Beacons, and Identification. 

Frederick B. Llewellyn (A'23 
Scientific Adviser to the Director of the 
lust ititle of Science and Technology ( IST) 
it The I : niversit y iii NI ichigati, was 
honored September 22, 1962, by the Ste-
vens In st it u te of Technology. Ile received 
the 1962 Stevens Alumni Award from the 
school's ithintni organization. 

Before coming to 1ST, he was Assista n t 
to the l'resident at Bell Telephone Labora-
tories. At the l'ilkersity of Michigan, he 
is a Research Ph\ sicist. Ile assists the 1St 
director in current research direction and 
long-range planning of IST research, and 
conducts research in his own areas of inter-
est as well. 

Dr. Llewellyn received the M.S. degree 
front Stevens Institute of Technology in 
1922, and the Ph.D. front Columbia Uni-
versity. Ile has served as Scientific Con-
sultant to the Secretary of \Var and the 
Secretary of Defense, and as Executive 
Secretary to the President's Scientific 
Advisory Committee. He is a fellow of the 
American Physical Society, In 1935, he 
was awarded the I RE's- highly-valued 
Morris Liebmann Award. Called "one of 
the most active and loyal Stevens gradu-
ates" by that school's 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 years, and 
v.. u. the author of its Alumni Constitution. 

Lee B. Lusted, M.D. (A'45-S'53-
F-59) has joined the staff of the Oregon 
Regional Primate Research 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 

(Cuntinsted on Page 98,4) 
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circuit 
designers... is your 

appointment in space with Hughes? 
Today at Hughes you will find one of the 
country's most active space-electronics or-
ganizations. Important new and continuing 
projects, incIdd.rg SURVEYOR, SYNCOM, 
Missile Defense and POLARIS guidance 
systems are growing at unorecedented rates. 

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

Many immediate openings exist. The engi-
neers selected for ihese positions will be as-
signed to the bowing design tasks: the 
development ot Kgh power airborne radar 
transmitters, the design of which involves use 

of the most advanced components; the de-
sign of low noise radar receivers using para-
metric amplifiers; solici state masers and 
other advanced microwave components; ra-
dar data processing circuit design, including 
range and speed trackers, crystal filter cir-
cuitry and a variety of display circuits; high 
efficiency power supplies for airborne and 
soace electronic systems; telemetering and 
command circuits for space vehicles, timing, 
control and display circuits for the Hughes 
COLIDAR (Cohercnt Light Detection and 
Ranging). 

If you are interested and beiieve that you can 
contribute, make your appointment today. 

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. 

Creating a now world with ELECTRONICS 

HUGHES: 
 _J 

HUGHES AIRCRAFT COMPANY 

AEROSPACE DIVISIONS 

An ecr.Jal opportunity employer. 
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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 
scientifk knowl-
edge and solving 
problems funda-
mental to the se-
curity of the nation. 

• RADIO PHYSICS and AS-

TRONOMY. RE-ENTRY PHYS-

ICS • PENETRATION AIDS • 

TARGET IDENTIFICATION • 

SYSTEMS: Space Surveillance, 

Strategic Communications, In-

tegrated Data Networks u NEW 

RADAR TECHNIQUES mi SYS-

TEM ANALYSIS • COMMU-

NICATIONS: Techniques, 

Psychology, Theory • 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. All qualified applicants will 

receive consideration for employment without re-

gard to race, creed, color or national origin. 

Research and Development El 
LINCOLN LABORATORY 
Massachusetts Institute of Technology 

Box 16 

LEXINGTON 73, MASSACHUSETTS 

IRE People 

Data Processing and Mathematics, and 
Radiology. 
A graduate degree program 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 Research 
Center. 

Lawrence Miller 
(1l '60) has been ap-
pointed Manager of 
Government Rela-
tions at l'hilips 
I.aboratories, Di-
vision of North 
American Philips 
Company, Inc., Ir-
vington-on-Hudson, 
N. V. Ile will be 
responsible for liaison with Government 
agencies and prime contractors on techni-
cal programs. Prior to joining Philips, he 
was 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 U. S. 
Military Academy at West Point ill 1946. 
Ile did graduate work in mechanical engi-
neering at Oklahoma A & M College in 
1940 and 1950, and in electrical engineer-
ing at t niversity of Pennsylvania in 1951 
and 1952. He was in act ive service until 
1959, when he resigned as Major in the 
Ordnance Corps. During this thirteen :%..ear 
period, he was active on missile-associated 
research and development programs atol 
served in engineering, staff and conumind 
capacities. 

•.> 

Emil Misisco 
,>,NU58) has been 
appointed Program 
Manager for Philips 
Space Development, 
I to n t Vernon, 
.1 .. The space 

groups is managed 
by Philips Elec-
tronic Instruments. 
Ile came to Philips 
from Bulova Research and Development 
Laboratories, where he was Assistant 
Project Manager. Ile served on the project 
management staff responsible for the 
Pershing missile adoption kit program. 

Front 1956 to 1958, he was Project 
Engineer for Bulova. He was responsible 
for radar fuzing and missile sub systems 
which involved the electronic system sup-
port program for the Jupiter missile adop-
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 
systems, alignment procedures and flight 

,--,n 
U u Cï or] 

Senior 
electronic 
systems 
engineering 
opportunities 
Minneapolis- Honeywell's Ordnance 
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- Honeywell 
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. 0. Eckstrom, Honeywell, 
Minneapolis 8, Minnesota. 

An Equal Opportunity Employer 
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testing of missile instrument radar, and 
depot test equipollent for radar and com-
munication systems. 

Mr. Misisco received the Bachelor ot 
Electrical Engineering Degree from Poly-
technic Institute of Brooklyn in 1952. Ile 
served as Electronic Technician in the 
Navy from 1946 to 1948, attending Elec-
tronics Material School the fiist year and I 
doing experimental work on Sonar thu 
second year. 

Richard B. Mulock 
(1W56) has joined 
Lenkurt Electric 
Co., Inc., San Car-
los, Calif., as a Reli-
ability Consult ant 
in Commercal 
Products Engineer-
ing. 

Prior to coming 
to San Carlos, 
Mulock was a Supervisor in reliabilit 
engineering and quality assurance at 
Sylvania Electronic Systems I ) i%•ision, 
Sylvania Electric Products, Inc., Amherst 
Laboratory, Buffalo, N. Y. 

Mr. M ulock received the B.S. degree in 
Engineering and the M.S. degree in 
Business Administration from Stanford 
University, Calif. Ile is a senior member of 
the Anie'rican Institute of Electrical 
Engineers, and the American Society for 
Quality Control. 

• 
Paul H. McAfee, Jr. (A'43-SW62) has 

been appointed Senior Field Engineer of 
Granger Associates. He is temporarily as-
signed in the Washington, I). C. area, and 
will be responsible for the installation, 
Maintenance engineering and operation of 
Granger Associates products in the field. 

Ile joined the firm after 27 years with 
the U. S. Na x y in ship and shore communi-
cations, electronics and nuclear activities. 
He was most recently associated with base 
electronic systems installation engineering 
for the Navy. 

Ile 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 procedures for 
Navy training school programs. Ile is a 
member of the U. S. Naval Institute. 

George G. Hoberg (S'48-A'49-W55-
SM'56) has been elected President of 
Monitor Systems, Inc., Fort Washington, 
Pennsylvania, a subsidiary of EPSCO, 
I ncorporateel. 

He was formerly Chief Engineer for 
Tele-Dynamics Division of American 
Bosch Arma Corporation. He has also 
been associated with RCA, Camden, N. J. 
and Burroughs Corporation, Paoli, l'a. 

Mr. Hoberg is a graduate of Villanoya 
University. He holds the M.S. degree front 
the Massachusetts Institute of Tech-
nology, and 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. 

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 developed by SE-S—Central 
and her sister SES facilities. Terms of this prime contract also provide for continuous 
control of unmanned 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 knowledge of the design and development of equipments. 

We are located ten miles northeast of Buffalo in the picturesque suburban village of Williamsville. 

SYLVANIA ELECTRONIC SYSTEMS   
Government •-; .ystems Nianagement 

/i)r OENERAL TELEPHONE & ELECTRON/CS 

Please send resume in confidence to 
Robert E. Artman 

SYLVANIA ELECTRONIC SYSTEMS— CENTRAL 

1181 Wehrle Drive Williamsville, N. Y. 

An Equal Opportunity Employer 

• 
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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. Storage 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 R.F., 

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. 

Write or send resume to: 
Mr. Wm. Kacala, Technical Recruiting 
P.O. Bon 284, Elmira, New York 
or phone collect REgent 9-3611 

An Equal Opportunity Employer 

Westinghouse 
16I.1 DIviflON 1k.. NI« TOÉ4 

COMPUTERS AND 
CONTROL SYSTEMS 

• OPTICAL SPECIALISTS 

• 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 areas such as high-speed tunnel-diode 
techniques, thin films, and hybrid analog-digital techniques. 
Applications include airborne digital equipment, numerical 
machine control, photogrammetric equipment, and special-
purpose control computers. Both commercial and military 
programs, emphasizing advanced development and research. 
We think you will find this work unusually stimulating and 
satisfying. Comfortable and pleasant surroundings in suburban 
Detroit. 

If interested, please write or wire A. Capsalis, 

Research Laboratories Division, The Bendix Corporation, 

Southfield, Michigan. 

Research Laboratories Division 

An equal opportunity employer 

7Nraiendjy°  

COMPOLATION 

e4 IRE People 

(C,,ntunied jiiii page 9U.-l) 

Alfred Multani 
(M'56), Vice Presi-
dent and former 
Director of Engi-
neering of Tempo 
Instrument I nc., 
has been appointed 
Technical Director 
of all company 
activities. 
A co-founder of 

Tempo, he is a graduate of the City College 
of New York and the Polytechnic Institute 
of Brooklyn, and is a member of Tau Beta 
Pi and Eta Kappa Nu. He 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-
ployed in the B-52 Fire Control System. 
Prior to his present position, Mr. Multani 
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 numerous patent applications. 

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

Before joining Edgerton, Germeshausen 
and Grier, Inc., Mr. Murachver was asso-
ciated with Sylvania Electric Products, 
Inc., in the capacities of R/D Test Engi-
neer, Applications Engineer, 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 electrical engineering from the Uni-
versity of Massachusetts and has done 
graduate work at Northeastern Univer-
sity. He is a member of the Radio Club. 

John R. Pierce (S'35-A'38-SW-16--
F'48) and Alton C. Dickieson (SNI'44-
F'60) of the Bell Telephone Laboratories 
were named "Aerospace Men of the Year" 
by the Air Force Association at its annual 
convention held in 1.as ‘'egas, Nevada, 
September, 1962. They received the 
General H. H. Arnold Trophy, AFA's 

(ctuditnted t,n page 102,-1) 
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Of interest to engineers and scientists 

d/ 

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. 

DOL/GLAS 

MISSILE & SPACE SYSTEMS DIV/S/ON 

An equal opportunity employer 

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 

Missiie and Space Systems Division 

Douglas Aircraft Company 

3000 Ocean Park Boulevard 

Santa Monica, California 

Please send me full information on profes-
sional opportunities in my field at Douglas. 

Name 

Engineering or 
aelentilic held  

Address   

City State 
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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 

Portsmonth. Rhode Island 

RAYTHEON 

An Equal Orp,rtunity Employer 

(Continued front rage 100A ) 

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 concept, design, systems 
engineering, and management of the Tel-
star communications satellite project." 

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

Robert B. Phinizy 
(M '54) has been 
promoted to the 
position of Presi-
dent and Manager 
of the Western Di-
vision of I MC 
Magnetics Corp. 
He was previously 
Vice President in 
Charge of Engi-
neering for the division, located in May-
wood, Calif. 

He has held engineering positions for 
the past seven years with I MC Magnetics 
Corp. He is responsible for the establish-
ment of the Western Division synchro 
product line. Previously, he was Chief 
Production Engineer with Beckman In-
strument, Inc., and was also with I I ughes 
Aircraft Co. 

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

Arthur L. Samuel 
(A'24—VA'39—SM '44— 
F'45) has been 
named Editor of 
the IBM Journal 
of Research and 
Development, a 
quarterly scientific 
journal published 
since 1957. He con-
tinues as Director 
of Research Communications with respon-
sibility for coordinating IBM's internal 
scientific communications. 

He joined IIIM in 1949 as Assistant 
Manager of the Poughkeepsie Engineering 
Laboratory, heading the research and ad-
vanced development program. He was ap-
pointed Corporate Research Advisor in 
1953, adding the duties of Resident Mana-
ger of the Poughkeepsie Research Labora-
tory in 1957 In April 1961, he was ap-

*1 ea all) , 

(Gditinued tag, lu 1.-I) 
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purposeful imagination... . in form 

The men of Aerospace exercise high technical competence and constructive imagination in the creation and assessment of form 

and configuration for advanced ballistic missile and space systems. o As a partner of the Air Force-science-industry team, 

Aerospace Corporation is chartered exclusi%ely to serve the United States Government in this mission. The men of Aerospace 

provide advanced systems analysis and planning; theoretical and experimental research; general 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. D Men with the depth and breadth of experience required to 

solve these interdisciplinary problems are needed by Aerospace Corporation, an equal opportunity employer. Highly 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. o Organized in the public 

interest and dedicated to providing objective leadership in the advancement 

and application of science and technology for the United States Government. 

AEROSPACE 
CORPORATION 
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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: 

ELECTRONIC 
ENGINEERS 
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Scintillation and Solid State Spectrometry 
• 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 
• Electrometer and other low level measuring, indicating and control 
devices 

• Reactor and accelerator control and safety devices 
• 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 

2.figonne 
ISLICISTIa ri L.A IFEl Re A -11-0 azIt-V 

Operated by the Urowersety ol Ctucago under 
contract with the Unded Slates Atorntc Energy Comrnisslon 

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

An Equal Opportunity Employer 

IRE People 

(Continued front page 102.4) 

pointed Director of Research Communi-
cations at the IBM Thomas J. Watson 
Research Center, Yorktown, New York. 

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

Dr. Samuel received the A.B. degree in 
mathematics from the College of Emporia, 
Kansas, in 1923, and the B.S. and M.S. 
degrees in electrical engineering front 
M.I.T. He did graduate work in physics 
at Columbia University, and was awarded 
an Honorary D.Sc. degree front the Col-
lege of Emporia in 1946. Ile is a Fellow of 
the American Physical Society and the 
American Institute of Electrical Engineers, 
and a member of the American Association 
for the Advancement of Science, the Asso-
ciation for Computing Machinery and 
Sigma Xi. 

W. H. Schaumberg (M'58) has been 
named Head of Engineering 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-
tific and military programs in the upper 
atmosphere and space environments. 

He was formerly associated for seven 
years with Maico Electronics, Inc., of 
Minneapolis, where he served first as a 
project engineer and later as Manager of 
electronics equipment mid components 
development. 

Mr. Schaumberg was born in Lomira, 
Wis., on April 23, 1923. Ile obtained the 
B.S. degree in electrical engineering front 
the University of Wisconsin in 1947, and 
the M.S. 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 l 
versity of Minnesota. He is an honorary 
member of the Eta Kappa Nu and l'i Mu 
Epsilon. 

Andrew A. Sterk (A'48—M'55) has re-
cently joined AMF (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 Amplifiers, Inc., 
where he invented magnetic amplifier cir-

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

' 
engineer 

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-

tions. la Today's opportunities are especially well timed for the 

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 J 
the areas listed below. 

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

COMMUNICATIONS 

Mechanical 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 

—frequencyl, 

range, 1,000 mc 
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 

with basic princi-
- , 

ei(F*1 ples of electrical 

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 ... able 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 

in thin films, 

•1 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 

circuitry or 

airborne commu-

nication or navi-

gation equip-

ments. 

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, 
New Jersey. 

An Equal Opportunity Employer, 

ITT FEDERAL LABORATORIES 
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rEXPLORE COMMUNICATIONS AND 

ELECTRONIC FRONTIERS AT 

JANSKY 
& BAILEY 
rapidly expanding division of 

ATLANTIC RESEARCH 

CORPORA TION 

Jansky & Bailey, for 30 years 
trusted name in electronic com-
munications, is expanding rapid'. 
and offers outstanding career po-
sitions to qualified engineers. Our 
modern facilities are located in 
Alexandria, Virginia, a residential 
s.barb of Washington, D. C. 

RADIOWAVE 

PROPAGATION ENGR. 

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

EE, CIRCUIT DESIGN 

Trk work w:trr .Drmed tele-
products group in Washington, 
D.C. The position requires a BS 
in EE and two years' experience 
in the digital data and logic 
field. Experience in magnetics as 
applied to logic circuits and car-
rier as applied to data field is 
also desirable. Duties will include 
circuit design of data equipment 
in the co ,,, munications indust.y. 

ELECTRONIC DEVELOPMENT 

ENGINEER 

To participate in R&D in high 
atmosphere physics, meteorology, 
and oceanography. Duties include 
design, development, and test of 
electronic instruments and equip-
ment. Applicants should have 
specific experience in physical 
measurements, electronic circu-
itry, electromechanical devices 
and transducers, and data- han-
dling equipment. BS or MS in 
EE. 

SPECTRUM SIGNATURE 

ENGINEER 

W ;ate detailed test plan 
for signature measurement pro-
gram as applied to communica-
tion, navigation, and radar equip-
ments; devise solutions to other 
problems connected with spec-
trum signature measurements and 
radio frequency interference. BS 
in EE or equivalent. 

Send resume to: Dent. 136 
Director, Professional Employment 

ATLANTIC RESEARCH 
CORPORATION 
Alexandria, Virginia 

A residential suburb of WashInglon. D C. 

An equal opportoony employer. 

IRE People 

(Continued from page lo-JA) 

fillfS and solid state control systems. 
Prior to this, he was Assistant Chief Engi-
neer at Federal Manufacturing and Engi-
neering Corp., responsible for development 
and design of RE signal generators. From 
1947 to 1949, he was Senior Development 
Engineer at Servo Corporation of America, 
and from 1946 to 1947 he was Research 
Engineer at Automatic Electric Company. 

Dr. Sterk received the M.S. and Ph.D. 
degrees in electrical engineering from the 
Polvtechnical Institute of Milan, Italy. 
He is a member of AIEE, ASTNI, and 
EMSA, and the author of numerous 
publications. 

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

Since joining the Texas A 8t M faculty 
and staff in July, 1962, 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. 
Previously he was a research scientist with 
Humble Oil and Refining Co. His principal 
areas of research include the application of 
radio chemistry techniques to refining 
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. Ile received the Ph.D. degree at 
the University of Chicago. He is the author 
of scientific articles and inventor or co-

inventor of 25 patents or patent appli-
cations in the United States and Britain. 

• 

George R. Tallent 
'59) has been 

promoted to Direc-
tor of Reliability 
and Quality Control 
for Motorola Semi-
conductor Product s 
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, Mesa 
Product Group. In this position Tallent 
was responsible for program direction and 
coordination of engineering, production, 
quality control, and marketing efforts. 
Before joining Motorola Semiconductor 
Tallent was Manager of Quality Control 
and Reliability in the Semiconductor 
Operations of CBS Electronics. He also 
served at RCA, Victor Division as a 
Quality Control and Manufacturing Engi-
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 
Lowell 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 ais article on " Reliability of 
NPN Switching Transistors." 

• 

Emanuel Poulos ( M ''ÓO), 60), Vice President 
and Chief Engineer of Research, has been 
appointed Head of the new Department of 
Advanced Engineering of Tempo Instru-
ment Inc., Plainview, N. Y. He will be 
responsible for research and development 
of all new products. 

(Continued on page 108A) 

SOPHISTICATED ENGINEERS 
A NEW STATE OF THE ART 
1963—YEAR OF DECISION 

We have succeeded in the iicselopinein of an entirely IICW coricupt lmir the SUCCESSFUL 
placement of qualified engineers, scientists and management personnel. Our service is con-
sidered by industry to be one of the most advanced concepts in the STATE OF THE ART 
of professional and scientific recruitment. We arc currently seeking the discriminating 
engineer and scientist who is seriously concerned about his career and is contemplating a 
change of employment. If your present position is frustrating, lacking financial 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 to $50,000 bracket. Some 
positions offer bonus, stock options or profit sharing. For CONFIDENTIAL consideration 
submit your resume to Richard L. Berry, Member IRE, AFCEA, AES indicating geographi-
cal preference and present salary. Never a charge for our service. 

BERRY ASSOCIATES INC. 
Suite 1711, 1421 Chestnut Street, Philadelphia 2, Pa. 

PHONE: LOcust 3-6654 
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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 help 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 its 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 

Air Force's Atlas, Titan and Minuteman programs. These 
activities create 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 Mechanics • 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. 

Los Angeles • V3ndenberg AFB Norton AFB. San Bernardino • Cane Canaveral • Washington, D.C. • Boston • Huntsville • Dayton 
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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 

IRE People 

(Continued from page P. , 

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 before joining 
Tempo included advanced research and 
development at American Bosch Arma 
Corp., and Servo-mechanisms, Inc., where 
he worked with a wide range of electronic 
equipment. 

Marcel Wallace 
(A'30-SM'43),Fotifid-
er, Board Chair-
man and Research 
Director of Pano-
ramic Electronics 
has been appointed 
as Consultant for 
Singer Metrics, Di-
vision of The Singer 
Manufacturing Co. 
Panoramic was recently acquired by 
Singer. 

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

ments, many of which made significant 
contributions throughout World War II. 
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-dc radio receiver—the fore-
runner of millions of such receivers pro-
duced today. 

He also visualized, and was active in 
the early 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-
ing methods, telemetry comnumications 
and navigation instrumentation. 

• II 

0 .• ...H.:. à  

Use Your 

IRE Directory 

It's Valuable 
ir ir ir ir irr ir iv ir ir ir ito 

.) 

SCIENTISTS 

ENGINEERS 

CALIFORNIA 
offers you and your family 

• A world center of the electronic industry for CAREER ADVANCE-
MENT 

• 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 

• MAJOR CULTURAL CENTERS 
while living in such places as 

Exciting San Francisco 

Fabulous Southern California 

Cultural Palo Alto 

companies pay interview, relocation and agency expenses 

submit resume in confidence to: 

PROFESSIONAL & TECHNICAL 
RECRUITING ASSOCIATES 

(a division of the 
Permanent Employment Agency) 

825 San Antonio Rd. 
Palo Alto, Calif. 
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ENGINEERS • SCIENTISTS 

experimental 
laboratory 

10,000 miles long 

... expandable to 

girdle the earth— 

reach 230,000 

miles to the 

moon—and 

beyond 

ENGINEERS and SCIENTISTS LOOKING FOR " BIG-SYSTEM" CHALLENGES 
will find them with PAN AM at the Atlantic Missile Range. 
This is the giant laboratory where the nation's major missile systems and space vehicles ccrne fer 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. [1] 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: 
• 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. 
• GMRD works closely with the radar, telemetry, computer and communication industries providing specifications and technical 

direction for the development of new equipment. 
• 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 

impidu 
Why not write us today, describing your interests and qualifications in any 
of the areas above. Address Dr. Charles Carroll, Dept. 63M, Pan' American 411111mm illiM 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 lijlelirege. PATRICK AIR FORCE BASE, FLORIDA 
Range for the USAF since 1953. An equal opportunity employer. 41C., 
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Senior Design Engineer NEWS 

New Products 
R E 

and has the unique advantage of complete 
freedom from DC amplifier drift. 

Pulse Power Equipment 

TECH/OPS has developed a new 

ultra- 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-

niques, high current switches, and 

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 

on a commensurate level. Initially 

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 

These manufacturers have invited PROCEEDINGS 

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

(Continued frons rage -12,1) 

Multiplexer 
Towson Laboratories, Inc., 200 E. 

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

Analog inputs in the range of 0 to + 10 
volts can be sampled with effective sam-
pling apertures of 0.25 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 common mode problems is possible 
on balanced input devices. Cross- talk is 
unusually low with the technique. 

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

Granger Associates: Impetus in hf communications 

A is the pacemaker in translating 

communications research into prac-

tical hf hardware. Its manage-
ment is composed of engineers. 
Its emphasis is on proprietary 

developments. An example of 

Granger 
Associates 

• 

2C ,e2ti;e4,4‘ 
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The photo shows a 32 channel caplexer. 
Included in this unit is a charge transfer 
amplifier arranged to provide an output 
of + 2.5 volts for full scale inputs of + 250 
millivolts. External programming is em-
ployed. Power consumption of a typical 
32 channel unit at maximum sampling 
rate is less than 1 watt. 

For further information contact the 
firm. 

(Cunt;Pled ruge 112A) 

( ; ranger Associates proprietary product 

development is shown in our ad-

vertisement on page 7A. If you 

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) 

all equal arrorlu . • 
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ENGINEERS 
SCIENTISTS 
SPERRY MICROWAVE 

ELECTRONICS CO. 

seeks t• engineer and 
scientist tu become a vital part of 
a rapidly expanding Engineering 
Department probing the vast and 
challenging region of microwave 
theory and technique. Openings 
exist 'or those men who have the 
imagination, resourcefulness and 
sufficient background in the (plow-
ing areas 

CIRCUIT DESIGN ENGINEERS 

E•E. or Physics grad. with 4 or mohr 
vears excericnce in design of clec -
ironic circuits and sub-systems. 
3ackgiound in transistorized pulse, 
;rating or I.F. circuit development 

reoJired. 

SENIOR SYSTEMS ENGINEERS 

SENIOR 

APPLICATIONS ENGINEER 

APPLICATIONS ENGINEER 

SENIOR 

RELIABILITY ENGINEER 

—tunity. Head up all 
aspects of reliability 

arIC coeioinate other departments' 
acti,ities in this arca. Perform re. 
iia ,olity analysis and MTBF predic-
trovs. Conduct design reviews, 
analyze parts, failure reports and 
crac technical reports. Three 

.Cans reliability engineering ex• 
ineric ,cc on full-fledged reliability 
programs plus minimum or 2 years 
in ciicuit design, derating and 
redundancy techniques, etc. Must 
have B.S.E E. with suitable aca-
demic background in mathematics. 

RESEARCH 

A fa« unusually challenging open-
ings arc available for individuals 
with Ph.D, or equivalcnt back-
grounds. 

• 

Master of Engineering degree ( Uni• 
versity of Florida) may be obtained 
locally under company- paid pro-

GPMIP 
Contact: Mr. R. C. Carroll, 

Employment Supervisor 

SPERRY MICROWAVE 
ELECTRONICS CO. 

D. s'on of Sperry Rand Corp. 

CLEARWATER, FLA. 
Phone 855-3311 (Tampa) 
An equal opportunity employer 

• 

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 opportunity 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 

• New areas of instrumentation for 
nuclear detonation detection 

• Extra terrestrial ' terrestrial interaction 
Telluric currents 

Microwave Physicists for studies of 
• Microwave plasma interactions 
• Microwave parametric amplification 

Maser-Laser Engineers and Physicists to 
• Investigate techniques of utilizing 

Masers and Lasers in electronic 
systems 

Electromagnetism Theorists for research in 
• Space reconnaissance and exploration 

Molecular Circuit Designers for developmental 
research on 

• Thin films • Polycrystals 
• Monocrystals 

Systems Theory Specialists for studies of 
• Optimal control techniques 
• Coding systems 
• Statistical decision processes 
• Network theory • Sampling systems 

Applied Mathematicians for Research in 
• Information theory 
• Switching theory • Digital theory 
• Analog to digital conversion processes 
• Stochastic processes • Error analyses 

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

NIELPAR'y INC 
A SUBSIDIARY 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 forgotten or denied. The word 
upidiperous is seen regularly, in contracted form, on street 
signs: NO U TURNS. 

• 

• 

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

Where we work: We occupy a 
small and modern building in a resi-
dential suburb of Washington, D. C. The 
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 
living. 

Your inquiry will be answered imme-
diately. Write to: Mr. R. M. Kimzey 

Engineering— Physics 
Company 

5515 Randolph Rd., Rockville. Md. 

(Suburb of Washington, D. C.) 

An equal opportunity employer 

NEWS 
New Products 

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

rage 11 1, .1) 

Inductive Resistor 

.\ series il inducli‘e resistors lor use in 

I('‘v devel-
oped I y California Resistor Corp., 1631 
Colorado .\\ e., Santa Nlopicii, Calif., 
help: ile•tire trite readiiii.J., front the li ii. ii-

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

.\ nominal inductance of 275 micro-
henries is typical of RI. Series resistors. 

Other characteristics include nominal re-
sistance of 1400 ohms; power rating of 
watt minimum at 55°C; self- resonant fre-
quency above 5 nie. The RI, Series resis-
tors are encased in molded epoxy with a 
0.200" diioneter and 0.700" length. The 
resistors meet applicable environmental 
requirements of Mil- R-40509D. 

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

tact the company direct. 

Test Chamber for Doppler 
Microwave 

l'r,nluction-iesting ol aye equip-
ment will be made ^ iiiiPlur liva now 
station developed lay Burche Microwave 
Division of Ovitron Corp., Nlelriise, \ lass. 

Ifiirche anechoic ckimber is said 10 

he the iii lv " tic -1)c( 
to meet the requiannents of asseinbl\ 
test of doppler inirnmave i.onip,niciit, and 

ii 
-I 

1 

((,sitinurd paw 

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. 

Additional training piovided at Government expense, to keep abreast of technical advancements 

in the Electronics Field, through assignment to the Federal Aviation Academy located at Oklahoma 

City, Oklahoma. 

FRINGE BENEFITS ACCRUING TO FEDERAL EMPLOYEES: 

ANNUAL LEAVE 

SICK LEAVE 

MILITARY LEAVE 

HOME LEAVE 

RETIREMENT 

LIFE INSURANCE 

HEALTH INSURANCE 

COMPENSATION FOR INJURY ON JOB 
UNEMPLOYMENT COMPENSATION 

25% COST-OF-LIVING ALLOWANCE 

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: 

GRADE BASE SALARY GROSS SALARY EXPERIENCE REQUIRED 

GS-5 

GS-7 

GS-9 

GS- 11 

GS- I2 

$5,365 

6,465 

7,125 

8,575 

9,475 

$ 6,702.25 

8,081.25 

8,906.25 

10,718.75 

11,843.75 

None 

1 Year 

2 Years 

3 Years 

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. 

Applicants who meet the above requirements should write to: 

FEDERAL AVIATION AGENCY, 632 6th Avenue, Anchorage, Alaska 
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ELECTRO -PHYSICS 

LABORATORIES 

LANDMARK 

IN A QUEST 

FOR 

KNOWLEDGE 

High standards iussure even higher creative 
achievements . . . tIii goal of tin Elect nu- Physics 
Laboratories. This 100 foot Ill' helical ardenna 
designed and huilt luy our scientElic and engi-
neering staff is exemplary of the many unusual 
antent.as used to inerease our capabilities in 
experimental investigation of ionospheric phe-
nomena. Its development is in keeping with the 
continuous quest for knowledge try Our stall. 
Other advanced projects hying undertaken at 
this time include the development of unique 
long distance communications techniques, and 
the investigation of upper atunxsphei.ic phe-
ummena hy means of unusual rocket probe 
techniques. 

The Electro-Physics Laboratorius offers out-
standing career opportunities to creative 
scientists and engineers . . . imaginative null 
:tide and eager to work at the periphery of 
scientific knowledge. Research staff members :It 
tite 1.:b.ctro-Physirs Laboratories guide their 
projects front Ow (unwept stage through applied 
research to prototype development. Efficient 
administrative support is provided which per-
mits the members to foetus their ft it talents on 
the scientific aspects of assignments. Thu. signi-
ficance of our research effort gives eaeli meinluer 
the satisfaction of contributing both to science 
and to our national purpose. 

For additional information, please send your 
resume to: 

Dr. John M. Kelso 
Director of Research 

ACF ELECTRONICS 
DIVISION 

ACF INDUSTRIES 

3355 52ND AVENUE, HYATTSVILLE, MARYLAND (A RESIDENTIAL srultB OF WASHINGTON, D.C.) AN EQUAL OPPORTUNITY EMPLOYER 
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ELECTRONIC ENGINEERS 

PHYSICISTS • METALLURGISTS 

_1N INN ITATION To JOIN 
a 

NEW 
RESEARCH 

DEPARTMENT 
This group is now forming at Bell Aerosysterns Company to per-
form a variety of investigations in the aerospace field. Current 

studies are on advanced high-performance chemical propellants, 
nuclear propulsion systems and electrical propulsion devices in 
the very low-thrust ranges. Other planned projects include energy 
conversion for new sources of electrical power for space equip-
ment, space dynamics, 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 XP 59, America's first jet 
airplane, the world's first jet VTOL aircraft, the highly reliable 
AGENA rocket engine, the SKMR-1 HYDROSKIMMER, the largest 
ground effects machine in the United States, and the first com-
pletely automatic, all-weather aircraft landing system. 

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

BELL "^‘EROSYSTENIS CC). 
DIVISION OF BELL AEROSPACE CORPORATION-A trneX011 COMPANY 

P.O. BOX #1 BUFFALO 5, iNEW YORK 
An Equal Opportunity Employer 

Your Future Lies In Your Mail Box . . 
Four cents ma), be all that separates ) ou 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 
profession more fully, use your mail box—and meet 
your future. Send your resume today. 

ONE OR TWO OPPORTUNITIES THAT MAY LIE A 

LETTER AWAY: 

Solid State Physicist . . . to $25,000 ss 11-11"\I 
Courrier Ileasures Project Engineer . . . to $20,000 

personnel service • management consultants 
EQUITABLE BUILDING • BALTIMORE 2, MD. • MUlberry 5-4340 

NEWS 
New Products 

RIE 
1111010111111111111111111111111111 111 111111111111111111111111111111111111111111111111111111.111111111111111111111 

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

(Continued front page 112A) 

Production-line testing of doppler sys-
tems has hitherto been complicated by the 
fact that the simulation of free space in a 
small area is extremely difficult. The 
energy sent out from a microwave an-
tenna—which is normally dissipated into 
free, space—reflects from nearby surfaces 
and sets up interference 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 baffles in the 
walls, to absorb the energy. In the Burche 
station, the construction of the chamber 
causes it to act as an efficient baffle, 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 15 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 Ge.). 

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 different 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-Ge. 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 11(A) 
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If your potential 

is not being recognized... 

... 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, Oho. 

D Senior Circuit Designer: familiar with 

solid state circuitry; creative; desire to 

work at advanced development stage.* 

D Thin Film: materials research; device de-

velopment.* 

D 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. 

D Advanced Development Planning Spe-

cialists— Military R & D.* 

Operations Research— Commercial ap-

plications.* 

D 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 

N 
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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 broad 
computer R & D activities in con-
nection with Army/Navy computer 
systems and new large-scale, general-
purpose computers. These multiple 
processor corn puters 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: 

• Distributed computers • Ad-
vanced arithmetic processing 
techniques • Mechanized design 
• 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 techniques 
• Functional circuit concepts 
• Micro-miniaturization concepts 
• Tunnel diodes • Microwave pa-
rametrons • Circuit organization 
for maximal-speed computing. 

Located ii Southern California's 
Orange County (the nation's fastest 
growing electronics certer), Hughes-
Fullerton offers you: a stimulating 
working environment; private or semi-
private off ces; 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, airmail resume to: HUGHES-
FULLERTON R & D, P. O. Box 2097, 
Fullerton 1, California. 

ecy.,al 0000rtunity employer. 

HUGHES 

NuONCAAOtORAPT COMPANY 

NEWS 
New Products 

MM lllll MMMMMM 

(C,eitinued from Mlle 11.1..1) 

Cuncefted a: a ptiuer supply for an 

analog type airliorne computer where 

space for the power supply- is severely 
limited, the unit required a precisely regu-
lated reference supply and other I tC. volt-
ages, closely regulated, for the operation of 
the computer. 

Designed to be mounted on a 100°C 
"cold - plate to operate ii, an ambient of 
125°C, the four- in-one power supply is 
also designed to perform under the varia-
tions of 400 cps input voltagc and fre-
quency in accordance vv it I. MILS ri)-704. 

'I'he reference suppl,v furnishes 25 volts 
with :t regulation of +0 02% or 5 milli-
volts over the full input voltage range and 
the full ridige of ambient temperature. 
The maximum temperature coefficient as 
measured in 0001.5%/Y 

"fhe three other supplies furnish main 
power at 28 volts, 5 amperes, 25 volts at 1 
ampere, and 60 volts at 80 milliamperes. 
All four supplies are independent and fully 
isolated from each other and the incoming 
400 cps power. 
A data sheet is available from the 'inn. 

Closed Circuit Television 
Tape Recorder 

The new cloned circuit television tape 
recorder, t he 1\ IVR-10 developed by Mach-
Tronics, Inc., 185 Evelyn .\ ve., :Mountain 
View, Calif., was demonstrated publicly 
for the first time in lute in San Francisco. 
A technical presentation of the various 
features of the recorder was made, as well 
as the ictual recording and pii ng back 
of tapes in order to indicate the quality of 

both the audio and video signals. .\ s indi-
cated in the initial annotim (mum that 
stated that such a recorder hail been de-
\ eloped, pricing, specilicatitins and avail-
ability were a a ino 

(( .,,ntinited ii rage 115..1) 

THE 

EXCEP-
TIONAL 

MAN 

yvhen the position you wish to fill is 

vital to your organizat•  

when the ntan you seek requires all the 

attrilmtes of leadership . plus the 

ability to make significant technical 

contributions: to the v%ork iir 

Ni hid he will be respon-ible 

when you need a man alto : in (.0 llllll and 

the respect of his associate- :Ind 

•••nliordinates hecati-e of hi- intimate 

knom ledge of ami first-hand experience 

in their fields ... 

%%hen you need a man mho is %% ell 

educated and trained in the specialized 

fields of knowledge you require ... 

you need The Exceptional Man. 

Let us locate him for you. 

Cíarks A. 481.1nc. eî' 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 objectk 

Spht-second : dentlficut:on of knowns ord unknowns 

is the challenge met doily at Sylvania Electronic Sys. 

terns— West. It is a challenge which offers you career 

opportunittes in the exciting and stimulating field of 

reconnaissance systems. 

Signal Analysis and Processing Studies. Funda-
mental studies in pattern recognitqpn and adaptive 
signal detection system problems. Analysis and syn-

thesis to generate system and opera-ional concepts 
of data analysis and sigral processing systems and 
subsystems from detection through data reduction/ 

analysis,' decision funct,ors. Studies in pre-detection 
signal processing problems. Technical disciplines in-
clude statis'ical theory, decision theory and theory 
of linear and non-linear systems. 

Statistical Analysis. Mathematical models of sto-
chastic processes. Fields include experimental design, 
theory of queues, theory cf mixtures, a:location of re-
sources, search theory, combinatorial prooability, and 
general operations research. 

Intercept and Detection. Analyze operational and 
user requirements and electromagnetic ervironment. 
Synthesize from concept:on 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 instailations to minia-
turized outer space equ;pment. Analyze system per-
formance ard data col!ected related to telemetry, 
communicat:ons, radar and others. 

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. 

ELECTRONIC SYSTEMS   
I II Ar•rtunent .... 1,•111... \ Linder mold 

I," GENERAL TELEPHONE IFIECTRON/CS 

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 
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All II el> rIMAir 

ENGINE 
Trak Microwave Corporation has gained industry-wide 

recognition in engineering and manufacture of MICROWAVE 
ENERGY SOURCES in less than two years. A 1962 brand 

recognition study lists Trak Microwuve as No. 1 in 
its field. This remarkable achievement is due to the freedom of 

movement, the enthusiasm and dedication found 
only in a young, rapidly growing organization. This is the 

atmosphere at Trak. The man who conceives the idea, follows 
it right through to system application. Because Trak is 

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 
always analyzing new lines of challenge, conducting "in house" 

research to meet the challenge of tomorrow. 

MICROWAVE SCIENTISTS-ENGINEERS 

LABORATORY TECHNICIANS — Send resume, wire, or 

phone collect. If you would like more 

information before making a formal application, send 

for brochures about Trek and Tampa. All inquiries 

in strict confidence. Trak Microwave is an equal 

opportunity employer. 

TRAK 
Microwave 

Trak offers 

creative freedom 

in the challenging 

field of 

microwave 

energy 

generation 

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

ATTN: WILLIAM S. WHEELER 

MALLORY LABORATORY FOR I'IIYIt%I, SCIENCE 

APPLIED RESEARCH 
A newly initiated applied research program in a cor-
porate-supported suburban Boston laboratory, concerned 
with the design and development of integrated solid state 
and thin film microcircuitry, semiconductor devices, ca-
pacitors, resistors. etc. Excellent opportunities for personal 
and professional development. 

GROUP MANAGER 
Responsibility for initiating, supervising, and conduct-
ing development programs in the electronic 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. S. Citizenship not required) 

Send resume in confidence to Dr. S. P. Wolsky, Directo, 

Laboratory for Physical Science 

P. R. MALLORY & CO. INC. 
NORTHWEST INDUSTRIAL PARK 
BURLINGTON, MASSACHUSETTS 

An equal opportunity employer 

NEWS 
si New Products 

.,,,iammunwilinumilumwirwunwnounnumwrinunimodwinwiini, 

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

(Continued from page 116A) 

The recorder measures 24"X 11" X 15", weighs 90 pounds, and 
will sell for $ 10,300, F.O.B. Mountain View, Calif., with the 
integral 8" television monitor. The price of the recorder without 
the monitor will be $9,800. This price is said to be lower than that 
of other closed circuit television recorders which have been ¡ III-
nounced by other firms. This factor coupled with the operational 
sayings made possible by the fact that the recorder uses one inch 
tape rather than two inch, and runs at 71 inches per second, means 
that many new markets heretofore restricted by economic consid-
erations will now have access to a recorder designed to meet their 
needs. Additionally the ability to store 96 minutes of information 
on a tape will be a very significant advantage in many applications 
of the recorder. 

All tapes recorded on the NIVR-10 will be interchangeable 
with respect to their ability to be played back on any other 
NI VI(-10. This feature will be extremely important in those cases 
a here 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 be +3 db, from 
30 cps to 3 inc with reference to 1(10 kcs and down no more than 

dl) at 3.5 mc. This frequency response plus a signal-to-noise 
ratio of 40 dl) or better nits noise to peak to peak video results 
in a picture of a quality equal or better to that seen on most home 

(L, nantred n rope 121.-1) 
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MEN ON 
THE MOON 
LOCKHEED-CALIFORNIA'S 

ADVANCED SPACECRAFT CONCEPTS ARE BRINGING 

THIS " DREAM DAY" CLOSER TO REALITY 

For example, here is Lockheed-Ca'ifornia's design for 

a spacecraft capable of landing men on the moon. lt 

illustrates many man- in- space research and develop-

ment programs, such as: Studies of space- logistic 

vehicles and stat .ons; re- usable space ships; recov-

erable booster systems; satellite support concepts. 

For Scientists and Engineers vvho look forwari to an 

atmosphere of freedom—who relish exploring the unexplored— 

there's a place at Lockheed. For instance: Operations Research 

(Scientists and Specialists); Aerophysics; Birmstronautics and 

Space Medicine; Radar Systems; Dynamics ( Flutter, Aeroelas-

ticity); Structural Dynamics; Hydrodynamics; Thermodynamics; 

Theoretica: Physics; Sisiems Reliability; Fright Test; Helicopter 

and Light Aircralt Engineering; Guidance and Control. 

Send résumé to: Mr. E. W. Des Lauriers, Manager Professional Placement Staff, Dept. 

1812, 2402 N. Hollywood Way, BurbanA, California. An equal opportunity employer. 

LOCKHEED 
CALIFORNIA COMPANY 

L 
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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-automatic and 
automatic checkout systems. Additional highly qualified engineers and scientists are needed now. 

Assignments at HUNTSVILLE, DAYTONA BEACH,  CAPE CANAVERAL and HOUSTON  

Engineering experience required in 

SYSTEMS and SUB-SYSTEMS CHECKOUT and TEST PLANS, DESIGNS and OPERATIONS 

Electrical • Electronics • Mechanical • Conversion and Guidance • Propulsion • Instrumentation 
and Communicatiors • 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 

GENERAL ELECTRIC 
An Eaual O000rUnitv Employer 



NEWS 
New Products 

These manufacturers have invited PROCEEDINGS 

readers to write for literature and further technical 

information. Please mention your IRE affiliation. 

((anhutted fr,»1 rage 118.4) 
television sets. Machein stated that the 
subjective response of those individuals 
who have seen the recorder in operation, 
with respect to picture quality, has been 
overwhelmingly favorable in every in-
stance. 

Trigger Current 
A new hermetically-sealed all-purpose 

packaged trigger circuit for use with silicon 
ci nurolled rectifiers is now available from 
VecTrol Engineering, Inc., 85 100 Magee 
Ave., Stamfor I, Conn. VecTrol, a susidi-
ary of the Sprague Electric Co., supplies 
control for SCR circuits. 

The new VecTrol Bridge Flat-Top 
Drive fires on SCR twice during a 3ó0° 
current cycle. It controls proportionately 
either ac or dc power output. Only a 5 mw 
control signal is miu i re( h e packaged 
circuit has four control windings to pro-
vide for multiple control circuit functions. 
The device is fail-safe. Loss of control sig-
nal completely removes the gate pulse from 
both half-cycles. It has been engineered so 
there is no accidental firing in alternate 
half-cycles and there is no power cutoff 
through pulse overdrive. The constant 
pulse amplitude avoids gate overloads. 

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 coatrolled rectifiers are op-
erable safely up to 90% of their nominal 
dc rating. Three different designs of the 
unit are available to meet different equip-
ment needs. 

Half-Wave Vacuum Rectifier 

A new high-pinver hall-wive vacuum 
rectifier, designated Type 5825 is an-
nounced by United Electronics Co., 42 
Spring St., Newark 4, N. J. ' I'he THie 
5825 is a ruggedized, long- life tube in-
tended primarily for use in high 
power supplies, and high-voltage kV 
power supplies. NI;:ximuni inverse plate 

(I Ht 1111Cri 

>e(9392e 

Precision temperature sensing 

elements require 

InAlltaget Vitae ogeneity 
of highest purity, horn, 

and reproducibility • • • 
Write for latest brochure 

SIGMUND COHN mtg. co. toc. 
P,ve., 

121 South Columbus  

Mount Vernon, N. V. 

LSince 1901 

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

FOR RELIABILITY, PERFORMANCE 
AND DELIVERY 

Steern FREED 
TRANSFORMERS 

AND 

INSTRUMENTS 

MIL STANDARD 
HERMETICALLY 

SEALED 
• Power • Filament 

• Audio • Pulse 

• Reactors 

FILTERS 
• Rand Pass • Low Pass 

• High Pass • Band Elimination 

• Telemetering Components 

INCREMENTAL 
INDUCTANCE 

BRIDGES 
• Ind. Range: to 1000 H 

• Superimposed DC: to 30A 

• Frequency Range: 20 cps 
fo 13 KC 

MEGOHMMETERS 
• Resistance: 0.1 to 4.000.000 Megohms 

• Fixed 500 Variable 50 to 1000 volts 

• Power Skpply: 105 to 125V AC 

Battery Operated Portable 

MAGNETIC AMPLIFIERS 
& CONSTANT VOLTAGE 

TRANSFORMER 
• Commercial 

• Military 

TOROIDAL 
INDUCTORS 
• Commercial 

• Military 

• Molded 

SUBMINIATURE 
TRANSFORMERS 

• Complete Line 

• Size 3 8D X 7 16H 

Send for 
Complete Catalog of Stock Items 

FREED TRANSFORMER CO., INC. 
1702 WriAeld Si, BroolllyY ( Ridgewood) 27, NY 
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WHEN 
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 one 
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. Get complete 
facts on the Maryland R 8r D 
story in our new booklet . 

"OPPORTUNITIES FOR 

SCIENCE ORIENTED INDUSTRIES 

IN MARYLAND" 

Write, Wire 
Or Phone Today 

For Your 
Copy 

MARYLAND 
DEPARTMENT OF 

ECONOMIC DEVELOPMENT 
Division IRE 

State Office Bldg., Annapolis, Md. 

Component 
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 10% from no load to full 
load; peak-to-peak ripple voltages 
are less than 1% 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 
ELECTRICAL PRODUCTS 

A DIVISION OF ALTEC LANSING CORPORATION 

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

Please send your new catalog, 
"PEERLESS POWER SUPPLIES". 
I understand there is no obligation. 

Name  
Titie  
Company  
Address  
City State 
0 1961 ALT": LANSING CORPORATION 

First 
order of 
business: 

TWA TO THE 
CONVENTION 

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. Non-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 
Worldwide 

depend on 
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FOR GREATER 

WIRING 
CONVENIENCE 

„, , , ...... 
- rv---i 

lealilite- 

WO 

' e.Ilià. t I 

.,. Ku a 

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, Dee 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 

•si..mic1% 
•ore.taet 

%:.fot cç co, Áttione. 

it IS 'it 

FREE! 
--J. 

Complete descriptions and 
specifications...the only book 
of its kind in the fled! 
• 84 Pages • 70 It,,,,, 
• 70 Photographs • 40 Block Diagrams 

the Inductry's FOREMOST and CON. 
PLETE line of Quality Cammuniceion 
Equipment! 

Wept on your letterhead for your cop, today 

NORTHERN RADIO COMPANY, INC. 
149 W. 22nd St., New York 11. N. Y. 
iN CATIADA• NORTHERIT RADIO PI,. CO I'D., OTTAWA, ONT. 

NEW LOW T.C. ALLOY 
Secon Alloy 20-245 is a new, precious metal 

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 Intervole Street, White 

Plains, N. Y. WHite Plains 9-4757 

SECON 
META LS 
CORPORATION 

RELIABLE WIRE FOR THE HEART 

OF YOUR COMPONENT 

PER3AMON PRESS BOOKS 
Fordil  • g lion, MACMILLAN 

ANNUAL REVIEW IN AUTOMATIC 
PROGRAMMING, °hone Ill 
Edited by RICH 11M GOODMAN, Auto-
matic Programming Information Centre, 
Brighton College of Technology. This third 
volume in the annual series published for 
the Automatic Programming Information 
Centre contains 14 papers mainly concerned 
with the problems of languages for scien-
tific computation. 

SAMPLING SYSTEMS THEORY AND 
ITS APPLICATION, \ ohm', I 
Intnnational Scries of Monographs on 
Electronics and Instrumentation, Volume 
16. 
By YA. 1 TSYPKIN, Institute of Auto-
matics and Telemechanics, Academy of 
Sciences of the U.S.S.R. The first of two 
volumes, which together form a complete 
and comprehensive treatise on closed-loop 
sampling systems. 

MATHEMATICAL METHODS 
FOR 'THE STUDY 07 
AUTOMATIC CONTROL SYSTEMS 
By V. I. ZUBOV. Examines mathematical 
methods for studying the stability of steady 
movements in non-steady-state systems. 

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

BUT 
STILL 

UNIQUE! 

FM SIGNAL GENERATOR 

etodlteg 

.048t0 ,42 
3 

- 
• sear, tà 

... 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 DISTORTION FM 
To 100 kc Dey.; Accuracy 7% 

ELECTRONIC FINE TUNING 
To ± 100 kc and directly calibrated 

PRECISION RF OUTPUT CONTROL 
Continuously adjustable, 0.1 V to 0.1V 

NO OTHER GENERATOR GIVES PERFORMANCE 
COMPARABLE TO MODEL 1066B. 
SPEC. SHEET FREELY AVAILABLE 

MARCONI 
INSTRUMENTS 

DIVISION OF ENGLISH ELECTRIC CORPORATION 
Ill CEDAR LANE, ENGLEWOOD, NEW JERSEY 

Main Plant: St. Albans, England 
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Wire-lead printed circuit Mini-Trimmer; also available in tab- lead panel mount, and sealed types. 

High 0 500 at 50 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 is -2:50 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. 

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 1%2" behind panel, 
14" front of panel; printed circuit, 2%4" to 1%2" 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 030. Nobody else uses it. We make 
it ourselves, control it all the way. 

CORNING 
Electronic Components 

PROCEEDINGS OF THE IRE December, 7962 125A 



'N' 
IMINAIORS 

for 
Demonstrating and 

lest 5559 Auto Radios 
TRANSISTOR OR 1116RP1 OR OPERATED 

6 Volt or 12 laIV. 
D 

bleyi Models ... Designed tor testotg .C. 
Electrical Apparatus on Regular N.C. Lines. 

Equipped With Full-VJaye Dry Disc Type — 
Rectitier, Assuring Noiseless, Interference-

Free Operation and Extreme Long 

tile and Reliability. 

TYPE 

610C ELIE 

620C-EL1T 

INPUT 
A.C. Volts 
60 Cycles 

110 

110 

D.C. OUTPUT 

VOLTS 

I, .or. 
112  6 12 
j 6 20 40 

112 

1 

AMPERES 
Cont. Int. 

10 201 

10 20 

SNIP. 
WT. 

22 

33 

USER 
PRICE 

$19.95 

66.95 

SEE YOUR JOBBER OR WRITE FACTORY 

VNEW MODELS y'NEW DESIGNS VNEW LITERATURE 

. -A" lial!ery Eliminators • DC-AC Inverters • Auts Radio Vibrators 

AIR ELECTRONICS, INC. 
Formerly, American Television & Rodio Co. AIR Quality Products Since 1931 
ST. PAUL 1. MINNESOTA—U.S.A. 

PROFESSIONAL CONSULTING SERVICES 

Advertising Rates 

Professional Consulting Service Cards 
I Insertion $40.00 

17 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. MOhuwk 4-0275 

EARL GREENBERG & associates 
Solid State Circuits 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 

• Instrumentation • Control Systems 

• Electronic Research and Development 

255 County Rd., Tenafly, N.J. LOwell 7-3232 

LEONARD R. KAHN 
Consultant in Communications and Electronics 

Single-Sideband and Frequency-Shift Systems 
Diversity Reception - Stereophonic Systems 

Television Systems 

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

i. New Products 
NEWSAK 

ir/rri ii,il Js,.is tag,. 

vriltage is 60,000 s,olts, peak. Nlaximum 
peak phi current is 40 milliamperes. The 
tube is contained in an ST- 16 bull) with 
medium shell small 4-pin basing. 

Full technical data ( in Type 5825 
are available on requu-1. 

Brochure For Silicone 
Rubber Cable 

"Ibis new reference standard defines the 
materials, properties and test require-
ments for a series of silicone rubber 
jacketed multiconductor cables. Poten-
tially rated at 600 volts RNIS, they are 
designed for temperatures ranging from 
—75 through +450°F. Send for Silicone 
Rubber Specification SR 105, 

Boston Insulated Wire & Cable Co., 
25 Hay St., Bost,it 25, Nias,. 

WALTER H. KOHL 
ELECTRONICS CONSULTANT 
MATERIALS & TECHNIQUES 

Glass, Ceramics, Refractory Metals, Cathodes— 
Sealing, Brazing, Vacuum Processing, Device 
Development 

P.O. Box 426 Tel. 941-0737 
Los Altos, Calif. 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 Staff 

Transistorized Modular Equipment 
Product Design • Test Equipment Design 

III South Oak Street ORegon 8-4847 
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 PEN.). 

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 2-7961 

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. 

1 26A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE December, 1962 



DISPLAY ADVERTISERS 
Advertising \ 

Index 

IRE International News   

IRE People   

Industrial Engineering Notes   

Meetings with Exhibits   

Membership   

News—New Products 

Positions Open   

I4A 

36A 

32A 

8A 

44A 

42A 

76A 

Positions Wanted by Armed Forces Vet-

erans   85A 

Professional Group Meetings  57A 

Section Meetings     50A 

Table of Contents   IA-2A 

ACF Inaultr,cs, Inc. 

ATR Electronics, Inc. 

Accredited Personnel Service 

Ad-Yu Electronics Lab., Inc. 

Aerospace Corporation 

Airborne Instruments Laboratory, Div 

Hammer, Inc. 

Allen-Bradley Company 

Altec Lansing Corporation 

American Aluminum Company 

Amperes Electronic Corp. 

Amperite Company, Inc. 

Argonne National Laboratory 

Arnold Engineering Co. 

Associated Iliffe Press, Ltd. 

Atlantic Research Corporation . 

Avnet Electronics Corp. . 

78A I I3A 

I26A 

95A 

130A 

103A 

of Cutler' 

4A 

33A-34A 

Ballantine Laboratories, Inc. 

Bell Aerosystems Company 

Bell Telephone Laboratories 

Bellcomm, Inc. 

Bendix Corp., Research Laboratories Div. 

Beny Associates, Inc 

Binswanger Associates, Inc., Charles A. 

Bussmann Mfg. Div., McGraw- Edison Co. 

Claires Corporation 

I22A 

44A 

16A- 17A 

46A 

104A 

54A 

I IA 

106A 

56A-57A 

35A 

114A 

6A 

79A 

100A 

106A 

1 I6A 

5A 

I27A 

2-----ANTENNA PEDESTAL ; 
mp 618 

Full azimuth and elevation sweeps 360 degrees 
in azimuth. 210 degrees in elevation. Accurate 
to 1 mil, or better over system. Complete for 
full tracking response. Angle acceleration rate: 
AZ, 9 degrees per second squared EL, 4 degrees 
per second squared. Angle slewing rate: AZ 
20 degrees per sec. EL. 10 degrees per sec. 
Can mount up to a 20 ft. Angle tracking 
rate: 10 degrees per sec. Includes pedestal 
drives, selsyns, potentiometers, drive motors, 
control arnpildynes. Excellent condition. Quan-
tity in stock for immediate sTipment. Ideal for 
missile P. satellite tracking, antenna pattern 
ranges, radar system, radio astronomy, any 
project requiring accurate response in elevation 
and azimuth. 
Complete description in McGraw-Hill Radiation 
Laboratory Series, Volume 1, page 284 and 
page 209, and Volume 26, page 233. 

2 MEGAWATT PULSERS 
IA) 31 Kv at p0 alui . 002 Duty Cycle Ideal 

for 5J20 at 500 KW $950. 

WI 30 KV at 70 amps . 001 Dirty Cycle. 91250 
w/pulse out 

MIT MODEL 9 PULSER 

1 MEGAWATT—HARD TUBE 
Output pulse sower 25KV at 40 atrio. 310x. 
duty ratio: . 002. Cses 01221 pulse tube. Pulse 
duration . 25 to 2 iiiimoier. Input 115 colts .; 11 
cycles AC. Ipe•ud es power supPlY iti separate 
cabinet and thiver. Vint!' guaranteed us new 
condition. Full Dese. 311T, Had. Lab. Series 
'Pulse Genetaturs.'' 

SCR 584 RADAR AUTO-TRACK 
31 .1/4 10 t'31. Out Is us like o 
in to go, and in stock for itonotl. 
.1 on AI lant it• Missile Range. li. 01 I.. 

NAS.0 NVallaps A....11 \ 
Fully Dese. MIT Bad, Lab. Selig,, Vol. 1. 
207 210 22.0 2S-1 200, 

300 TO 2400MC RF PKG 
\\'1111, r 10 to 

::0 n• 

AN/TPS-1D RADAR 
500 kw. 1220 1...1!. too uI Ica! toile search 

„,„1 A. nous. .011' I, ttiyiatiaiui 
mod. 7..120 taa gnat I on. l'ont 0..1e ta.:I.sn. 

AN/TPS 10D HEIGHT FINDER 
2:-.0 isO .\ ' tan... . 11. .0 12.1 .... 1,• nges to 

• . r. 

AN/APS-15B 3 CM RADAR 
.1itholue 10k, 11 ,111:: 7.re.% 

Mn.1.•1 nu Is, Si in. v.,.101.1a t., liiti,, d 
antenna. 1'1'1 soon°. Complete ›,ysteni. $ 1210) 
.ach. N.w. 

100 KW 3 CM. X BAND RADAR 
1 t .1N M'S 2:: ,tar s stew usin (.112 

mi.! Ia.. Iota t al 
.../naut 1, 011 .•1. t at ion 01'.0 1'0,111110v in-

00, si,'!:!. lui,: _ tin 

M33 TRACKING SYSTEM 
%.111 1'1111111, ;..; 

t aning stein and ma / eh Ills CM/ 
I 

CARCINOTRON 
Type e'31 700.0 lug. 20.01 ta 1.1011 ' nos. ('W. 
1/ittput 200 Watts millinnitn. New. with full 
guarantee. 

VA-800 KLYSTRON 
1.7 to 2.4 K11(1. icontlnuously turnable). 10 KW. 
CW. ta. . 11. ...II.. 'unpin 111-435 A/U Flange 
9977. . 

500 KW PULSER 
5C22 Hyd. Th1r, Modulator. 22KV at 28 Amps. 
W/IIV & Fit Supplies. 3 Pulse length rep rat., 
2.25 usee 300 ups. 1.75 usee 550 Pi's. .4 US, ,-
pps. 115V 60 cy. Will deliver nominal 225 Kii 
Band using 4.150 niagnet on. 

L BAND RF PKG. 
20KW peak 99e to 10111c. Pulse width . 7 to 1.2 
ruler° sec. Rep rate 100 to 420 pps. Input 115 sae. 
Inri. Receive] 91200. 

RADIO RESEARCH 
IF« INSTRUMENT CO. 
550 FIFTH AVE., NEW YORK 

JUDSON 6-4691 

"The Light Touch In Automation and Control ' 

STARTED USING CLAIREX 

PHOTOCONDUCTIVE 
CELLS 

6 Years Ago 
as 

RELIABLE 
System Components 

And Still Does.' 

Reliability 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 parameters and ability 

to perform indefinitely with little or no 

maintenance, have been among compon-
ents used for years by IBM. The Cloirex 

cells function as the -eyes ' of important 
IBM light- actuated tape drive controls. 

These tape drives ore now operating in 

thousands of computer systems around 
the world — providing doily proof 

through performance of Claires reliability! 

You too con enjoy this confidence in 
supply. Claiiex cells have been employed 

by hundreds of major firms in outer 

space, photography and dozens of other 

interesting fields. These cells offer a 

brood range of characteristics to the de-

sign engineer in the largest line of both 

glass and metal photoconductive cells 
available to the industry. 

CLAIREX 4> 
CORPORATION 

The Oldest Manufacturer of Cadmium Sulfide 

and Cadmium Selenide Photoconductive Cells 

8 West 30th Street, N. Y. 1, N. Y. 
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Low Noise AC 

Preamplifiers for 

every purpose 
For the test 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 and laboratory application. 

New Scott preamps offer many ex-

ceptional features: 

• Low Noise — Amplify the signal 

only! Will amplify a signal of lmv 

or lower. 

• Wide Range — 1 cycle to 3.5 MC. 

• High Input impedance — 10 meg-

ohms input resistance. 

• High Output — Up to 20V RMS. 

• Low Noise Preamplifiers • Power Amplifiers • Random Noise Generators • Sourd Measuring Instruments 

1 

Type 141 Low Noise AC Preamplifier 
— for multichannel amplification. 
Compact — six complete units fit on 
one 5,/4" rack. Bulk- in DC heater sup-
ply to reduce residual AC power line 
hum. 

2. 

Type 140B Self Powe•ed Decade Am-
plifier for general pu•pose 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. 

H. H. Scott. Inc. 
Instrument Division 
111 Powdermill Rd., Dept.5I 8 12 Maynard, Mass. 

Fairchild Semiconductor  43A 

Federal Aviation Agency   .. 112A 

Federation Nationale des Industries Electroniques 
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Nickel Co., Inc.    65A 

small signal 
"h" parameters 

Model 1803A 

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

DYNATRAN 

decittutio cetpenaiiet 
178 HERRICKS ROAD 
MINEOLA, NEW YORK 

FIon.eer 1-4141 
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INCREASE YOUR OUTPUT 

reduce your costs 

The NEW STODDART NM-22A 
(150 kc to 32 mc) RFI MEASURING EQUIPMENT 

... has built-in X and Y Outputs for Automatic Data Collection 

and Spectrum Signature Recording. These outputs increase 

productivity by sav ng valuable measuring time and costs, elim-

inate human error and provide a complete record of the signal 

activity within each band. Constant Gain, Constant Bandwidths 

and Extreme Sensitivities make the NM-22A the most accurate 

and the easiest RFI instrument to operate in this frequency range. 
Special operationa; features offer complete operator conven-

ience and reduce the burden of measuring RF interference. 

The Stoddart NM-22A has been designed to military RFI instru-
ment specifications. Its measuring capabilities far exceed the 

requirements of al the Government services. 

Available for immediate delivery. Send foi complete information. 

STODDART 
AIRCRAFT RADIO CO., I NC. 
LEADER IN RFI EQUI PMENT 

6644 Santa Monica Blvd. • Hollywood 38, Calif. 
H011ywood 4-9292 • AREA: 213 • TWX: LA 1095-U 
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UHF 

MILLIMICRO-

SECOND 

PHASE 

DETECTORS 

Type 205B 
Series 

Type 205A1 - A2: 

100 kc to 15 mc. 

Accuracy 0.05°or 

1%. Input signal 

0.03v to 3v. 

Type 206: 

30C mc to18 kmc. 

For CW or pulse-

mo du lated si ne 

wa,es. 

Ap_yu ELECTRONICS INC 
249 TERHUNE AVE., PASSAIC, N 1. 

GRegory 2-5622 

FEATURES 

• Accuracy 0.05° or 1%. 

• Calibration directli; 
traceable to National 
Bureau of Standards. 

• Infinite resolution, 
readability 0.01 uus 

110-14 sec./. 

SP ECI FICATIONS 

Frequency Range: Type 20581 — 15 'tic to 400 inc. Type 205 132-
83: 100 mc to 1500 roc. 

Time Delay: Continuously variable from 0 to 3 mus, then in 
steps of 2.5 mus up to 45 mus. 

Input Sensitivity: 10 millivolts. 

Usable for continuous sine wove, pulse and amplitude moau• 
bored sine waves. Price: $ 1892.00 and up. Write for literature. 

0.05° between standard and 

unknown can be detected. 

Ideal for comparing feeding 

cables, transmission systems, 

etc. 

Phase delay of IF amplifiers 

can be measured with error 

less than 0.05° or 1%. 

V PHASE METERS 

TYPE 202• 

Phase Range: 0-1°, 0.2°, 
0-4°, 040°, 0-20° up to 
360° 

Yoltoge Range: 0.010 up 
to 100v in ten ranges 

Frequency Range: 15 cps 
to 500 mc. 

Accuracy ' 0.02 9 or •2".S. 

Price: $698 

TYPE 405 SERIES 

Frequency Range: 1 cps 
to 500 kc without adjust-
ment. 

Voltage Range: 0.3v to 
70v without amplitude ad-
justment. 

Phase Ronge: 0-12°, 
0-36°, 0-90° up to 360°. 

Accuracy: .0.25° rela-

tive, .1° or 2% absolute. 

Price: $668 and up. 

Write for literature. 

AD_yu ELECTRONICS INC 
249 TERHUNE AVE, PASSAIC, N.1 

GRegory 2-5622 CABLE- AD-YU PASSAIC 

Direct reading in degrees. 

Accuracy 0.02° or 2%. 

Frequency range 1 cps to 

500 mc. 

Measure phase shift of 

step-up transformer with 

accuracy of 0.02°. 

UNKNOWN 

NETWORK 

TYPE Ws 
PHASE METER 

RECORDER 

Plotting phase éharacter-

istics from 8 cps to 100 

kc. 
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PROFESSIONAL CAREER PROGRESS REPORT NO. 2 

•••••••• 

"FIVE YEARS' PROGRESS IN THREE AT 
"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 TI and its customers. 
Customers get faster deliveries and price advantages. FEWER 
RESTRICTIONS "Take for example my current program. We're 
completing in six months what ordinarily would require a whole 
year. My staff and I are not bound by the many ironclad policies 
and petty restrictions that hamper so many engineering and pro-
duction projects. Sure, we've a sound set of ground rules essential 
to orderly business operations: but they're minimal. TI'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 

TI announces 

UNDERSEA WARFARE 

DEPARTMENT POSITIONS 

at all professional levels 

APPARATUS DIVISION 

by RICHARD STRIPLING HISME 1951), Program Maaager, 
UNDERSEA WARFARE DEPARTMENT, APPARATUS DIVISION 

In Richard Stripling's current program, he serves 
both as engineer and manager and is accountable 

for the complete engineering, building and testing 
(I program. Responsibility for technical excellence of 

this two-gyro navigation platfann rests squarely on 

Stripling's shoulders. With his s'aff of engineers and 

high-level technicians he carries proect into manu-
facturing stage, exercising diagram management 

until production procedures achieve perfection. 

TI in 1958 to design hardware for FAA radar. In 1960 I was 
appointed a sonar program manager in our acoustics branch. In 
1961 I was assigned as program manager in rotary components 
for aircraft navigation — gyros, indicators, synchros. Each 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 aerospace — and believe me, 
none afforded the recognition, gratification and pure work enjoy-
ment that my experiences with TI provide. EXPANSION 
CREATES FINE OPPORTUNITIES "TI 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 use of your 
inherent capabilities at TI." 

. . in D Acoustics D Displays D Infrared ID Magnetics I: Radar 1: Acoustics 

Transducer Design D Digital Circuit Des gn D Gyro Design CI Instrument Design D 
Navigation Systems D Servo Design. WRITE for information concerning specific openings 

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

ti 7° TEXAS INSTRUMENTS   LI INCORPORATED 
6000 LEMMON AVENUE 

P. 0. BOX 6015 • DALLAS 22. TEXAS 

An Equal Opportunity Employe, 



Militarized 
Variacs 

for 350- to 1200-cycle applications 

Type M5 Variac® Continuously 

Adjustable Autotranstormer 

* Approximately 60'io lighter in weight than their 60-cycle 
equivalents. 

* 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 con act surface prevents ilntrack deterioration and permits mo entary overloads up 
to 1000% without damage. 

* Triple Formvar-coated copper wire provides high break-
down strength between banked tu ns at elevated tem-
peratures. 

* Terminal board equipped with both screws and soldering 
lugs — imprinted with terminal num ers, wiring diagram, 
and nominal voltage between taps. 

* Large radiating surface — protects rush 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. 

Continuously Adjustable Output Voltage from 0-120 volts or 0-140 volts 
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M2 120 0.37 2.4 0-120 3.1 0-140 2.4 

M5 120 0.94 6 0-120 7.8 0-140 6 31/2 18.50 

M10 120 1.56 10 0-120 13 0-140 10 61/2 30.00 

M20 120 3.12 20 0-120 26 0-140 20 13 48.00 

*Rated current should not be exceeded for the overvoltage connection. 

Write for the new 
Var/ac Bulletin. 

GENERAL RADIO COMPANY 
WEST CONCORD, MASSACHUSETTS 

General Radio 
(Overseas) 

Zurich, Switzerland 

NEW YORK, N.Y., 964-2722 CHICAGO PRILADELPHIA, 424-7419 WASHING'i . c 
Ridgefield, N. J., 943-3140 (Oak Park) 848-9400 Abington, 881-8486 ( Rockville, 

''1ACUSE DALLAS SAN FRANCISCO LOS ANGELES ORLANDO, FLA. 
-4-9323 FL 7-4031 (Los A(los) 948-8233 HO 9-6201 425-4671 

IN CANADA 
(Toronto) 247-2171 




