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 EDITOR’S PROFILE of this issue 
from a historical perspective …  

with Paul Wesling, SF Bay Area Council GRID editor (2004‐2014) 
 
February, 1963: 
Cover: A laser (“… simulated emission of radiation”) is shown over the micro‐

photograph of a damaged chromium‐plated steel reflecting mirror.  More 
on page 6. 

Page 20: IRE member Charles (Chuck) House moves to the SF Bay Area, where 
he starts at Hewlett Packard.  At HP, Chuck received the only award for 
Meritorious Defiance, from Dave Packard, “for contempt and defiance 
beyond the normal call of engineering duty” in 1982.  HP was, indeed, 
different.  Yes, it’s an interesting story (see “The HP Phenomenon”, a 
book by Chuck House and Ray Price). 
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February 6 (Wednesday) PGI, First of Spring Series
February 12 (Tuesday) PGEC
February 20 (Wednesday) PGMTT
February 26 (Tuesday) PGPEP
February 27 (Wednesday) PGAP/PGEC/PGMTT/

PGSET, First of Spring Laser Series
February 28 (Thursday) PGIT
March 13 (Wednesday) PGAP/PGEC/PGMTT/PGSET
March 27 (Wednesday) PGAP/PGEC/PGMTT/PGSET



ENGINEERING OPPORTUNITIES

Call or send resume to our Personnel Manager

An Equal Opportunity Employer

Our Benefit Programs include:
• 25% profit-sharing plan
• Company-paid tuition for advanced 

degrees
• Company-paid medical, hospital, 

and life insurance programs

Our new Products Division offers 
opportunities in the development 
of proprietary items related to the 
high-power field. We are seeking 
experienced personnel in pulse 
generator design and in the field 
of energy storage systems.

3180 Hanover Street
Palo Alto, California

DA 6-1640

Our rapidly expanding Optical 
Systems Division offers excellent 
opportunities for physicists and 
engineers with experience or in
terest in gaseous and solid-state 
LASERS.

DIAT/ON 
at Stanford

currently exist at RADIATION at 
Stanford, leader in the field of 
high-power electronics.

Our requirements offer excellent 
opportunities for experienced de
sign engineers to be associated 
with our R-F Systems Division. 
Product design areas include 
solid-state low-level R-F equip
ment, regulated power supply de
sign, as well as microwave trans
mitters, pulse modulators, and 
related equipments.



A Division of Hewlett-Packard Company

©NEELY
ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

NORTH HOLLYWOOD 3939 Lankershim Blvd. • Ph: TR 7-1282 • TWX: 213-769-4660 
SAN CARLOS 501 Laurel Street • Phone: 591-7661 • TWX: 415-594-8857 
SACRAMENTO 1317 Fifteenth Street (14) • Phone: Gl 2-8901 • TWX: 916-444-8683 
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NE is a bi'and which has been making its mark throughout the West for 
almost 30 years. Wherever the Neely brand is seen, it is known to represent 

the highest standards in sales engineering and service in the electronic 
industry. Your telephone call assures you of red hot service from any of 

eight offices located throughout California, Arizona, Nevada and
New Mexico. Once you have enjoyed the Neely brand of service— 

you won’t be satisfied with less.
BOONTON RADIO COMPANY A Division of Hewlett-Packard Company
Rockaway Township, New Jersey
DYMEC A Division of Hewlett-Packard Company 
Palo Alto, California

HARRISON LABORATORIES
Berkeley Heights, New Jersey
HEWLETT-PACKARD COMPANY 
Palo Alto, California

F. L. MOSELEY COMPANY
Pasadena, California

PAECO A Division of Hewlett-Packard
Company Palo Alto, California
SANBORN COMPANY
Waltham, Massachusetts
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■ RISETIME — nominally 4.3 nsec at 10 
mv/cm and 4.0 nsec at 100 mv/cm.

Typical frequency response and triggering charac
teristics of 580/82 combination—showing minimum 
number of centimeters necessary for triggering.

80 MC at 10 mv/cm
85 MC at 100 mv/cm

Call your Tektronix Field Engineer for a 
demonstration of the new dual-trace unit 
In a Type 581/585 Oscilloscope.

3 o
§I

■ BRIGHT, HIGH RESOLUTION DISPLAY 
—with small spot size.

■ SINGLE-SWEEP PHOTOGRAPHY—at 10 
nsec/cm for recording fast transients.

■ CALIBRATED STEP ATTENUATION — 
variable between steps.

■ 4 OPERATING MODES—with independ
ent controls for each channel for individual 
attenuation, positioning, inversion, and ac 
or de coupling as desired.

■ INTERNAL AND EXTERNAL TRIGGER
ING—to beyond 100 Me.

■ WIDE SWEEP RANGE—10 nsec/cm to 
2 sec/cm.

OTHER CHARACTERISTICS 
of plug-in and oscilloscope

DUAL-TRACE
Tektronix Type 82

Plug-In Unit 
in a Type 581 / 585

Oscilloscope

■ CONVENTIONAL PASSIVE PROBES — 
for measurement convenience.

Dual-trace display of 100 Me sine waves at 10 
nsec/cm. Phase difference is approximately 55 
degrees. Phase comparison and similar meas
urements are possible with the stable high- 
frequency triggering system ot the Type 585.

Supplied small size passive probes provide high input imped
ance characteristics. Probes increase input R to 10 megohms 
and decrease input C to approximately 7 pf.
Risetime (of supplied probe, plug-in unit, oscilloscope) at over
all sensitivity of 0.1 v/cm is approximately 5% nsec.

■ COMPATIBILITY WITH 17 LETTER
SERIES PLUG-INS—to permit differential, 
multi-trace, sampling, other laboratory 
applications — when used with Type 81 
Adapter. TYPE 81 ADAPTER 

enhances versatility of the oscilloscope 

The Type 81 Adapter allows insertion ot 
Tektronix letter-series plug-ins. Bandwidth 
(up to 30 Me) and Sensitivity depend upon 
plug-in used.
Type 81 Plug-In Adapter.............. $ 135

U. S. Sales Prices f.o.b. Beaverton, Oregon

Type 82 Dual-Trace Unit $ 650 
(includes 2 low capacitance passive probes)

Type 581 Oscilloscope (without piug-in) $1425 
Type 585 Oscilloscope (without piug-in) $1725 
Type 585 Oscilloscope has 2 modes of cali
brated sweep delay—either triggered or 
conventional—ranging from 1 psec to 10 
seconds.

I 
s s

Tektronix, Inc. san francisco field offices
3944 FABIAN WAY • PALO ALTO, CALIF. • DAvenport 6-8500
3530 GOLDEN GATE WAY • LAFAYETTE. CALIF. • YEUowstone 5-6101
From Oakland, Berkeley, Richmond, Albany and San Leandro: CLifford 4-5353
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SPECIALISTS

advertising

BAY AREA & NATIONAL: Ernesto Montano, IRE, Suite 2210, 701 Welch Road, Palo Alto, 
California, DA 1-1332

EAST COAST: Cal Hart, H & H Associates, 501 Fifth Ave.. New York 17. N.Y.. YU 6-5886 

SOUTHERN CALIFORNIA: Jack M. Rider and Associates. 1709 W. 8th St., Los Angeles 17. 
California, HU 3-0537

Treasurer—Jack L. Melchor 
HP Associates, Palo Alto

Publications Advisor—Peter N. Sherrill 
West Associates, Palo Alto

Membership Chairman—Fred MacKenzie 
Stanford Research Institute, DA 6-6200
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D/V/S/ON OF CHASKIN-D/MM/CK CORP.
935 COMMERCIAL ST., PALO ALTO 2, CALIF. 

415-326-5740

SYSTEM DEVELOPMENT
Communicom is now in expanded 
quarters in Palo Alto. Half of 
the plant is devoted to research 
and development and half 
to manufacturing.
Communicom specializes in the 
development of transmission 
systems, such as: data-multiplex, 
voice-multiplex, and related 
equipment for use on microwave or 
cable. Technical capabilities also 
include design of precision oscillators, 
discriminators, switching circuits, 
frequency multipliers, and the like.

members): $4.00 (others): $5.00 (foreign) per annum

volume

COMPONENT PRODUCTION
Communicom supplies a wide 
variety of filters and networks 
using toroidal coils and ferrite 
pot-core coils. If your filter is not in 
stock. Communicom will design and 
manufacture to your specifications.
Small precision transformers, pot 
coils, and toroidal coils are also 
produced to your requirements. 
Careful assembly, impregnation, 
sealing, and testing with equipment 
calibrated from NBS standards 
assures highest quality for military 
or industrial applications.
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Chairman—Peter Lacy
Wiltron Co., 717 Loma Verde, Palo Alto

Vice Chairman—Charles Susskind 
Cory Hall, University of California, Berkeley 4

Secretary—Alan T. Waterman, Jr.
Stanford University

Executive Secretary—James D. Warnock
Section Office: Suite 2210, 701 Welch Rd.

Palo Alto, DA 1-1332

1,1963 
a month except July and August by San Francisco Section, Institute of Radio Engineers

27. Our thanks to Dr. R. C. Honey, 
Stanford Research Institute, for 
our cover (carbon contact replica, 
shadowed with evaporated chro
mium, and viewed through elec
tron microscope with approx
imately 5000X magnification). 
Laser photo courtesy Drs. A. E. 
Siegman and Rolf Dyce.

EXECUTIVE EDITOR: James D. Warnock

Address Editorial and Advertising to:
IRE OFFICE, SUITE 2210, 701 WELCH ROAD, PALO ALTO. CALIFORNIA

SECTION MEMBERS: Send address changes to IRE national headquarters. 1 East 79 Street. New 
York 21. MAILING OFFICE OF PUBLICATION: 394 Pacific Ave., Fifth Floor, second-class postage 

paid at San Francisco. California
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High peak power of a laser beam 
is sufficient to damage physically 
the reflecting mirror as shown in 
this electron-microscope pattern 
of the surface of chromium-plated 
steel mirror. For more on the laser, 
your attention is called to page 6, 
announcing a four-lecture tutorial 
series to commence on February



MEETING CALENDAR

reporters

PROFESSIONAL GROUPSPROFESSIONAL GROUPS:

AUDIO: HERB RAGLE. AMPEX CORP.

Third International

• Thursday, February 288:00 P.M.

february 1, 7 9634 —grid

HISTORIAN: EARL G. GODDARD, 
VARIAN ASSOCIATES

PRODUCT ENGINEERING AND PRO
DUCTION: W. DALE FULLER. 
LOCKHEED

MILITARY ELECTRONICS:
VICTOR A. CONRAD, VARIAN 
ASSOCIATES

AUTOMATIC CONTROL: A. S.
McAllister, san jose state 
COLLEGE

MICROWAVE THEORY AND TECH
NIQUES: ROBERT J. PRICKETT. 
HEWLETT-PACKARD CO.

INSTRUMENTATION: JAMES HUSSEY.
GENERAL RADIO COMPANY

ANTENNAS AND PROPAGATION:
ROLF B. DYCE. STANFORD 
RESEARCH INSTITUTE

ENGINEERING WRITING AND
SPEECH: DOUGLAS WM. DUPEN. 
ASSOCIATED TECHDATA INC.

INFORMATION THEORY: CHARLES
H. DAWSON. PHILCO V/. D. L.

CIRCUIT THEORY: R. E. KIESSLING, 
in LABORATORIES

ELECTRONIC COMPUTERS: WILLIAM 
DAVIDOV/ GENERAL ELECTRIC 
COMPUTER LABORATORY

COMMUNICATIONS SYSTEMS:
MAURICE H. KEBBY. LENKURT 
ELECTRIC COMPANY

ELECTRON DEVICES: MAHLON 
FISHER. SYlVANIA. MICROWAVE 
DEVICE DIVISION

BIO-MEDICAL ELECTRONICS: CON 
RADER. BECKMAN/SPINCO DIV.

production staff
EDITORIAL ASSISTANT:

DORIS GOULD

BROADCASTING: BEN WOLFE. KPIX- 
TV

Information Theory

"On Multivariate Prediction"

Speaker: Dr. Frederick J. Beutler, University of Michigan

Place: Philco Auditorium, Bldg. 56, 3825 Fabian Way, Palo Alto

Dinner: 6:00 P.M., Sakura Gardens, 21 1 6 N. El Camino Real, Mountain View 

Reservations: Mrs. Radi, YO 8-621 1, Ext. 2460, 2522, or 2244

ENGINEERING MANAGEMENT: 
LEONARD M. JEFFERS. SYLVANIA 
E. D. L.

Antennas & Propagation 8:00 P.M. • Wednesday, March 27

Lecture No. 3: "Laser Techniques and Applications"

Speaker: Professor Anthony Siegman, Stanford University

Place: Physics Lecture Hall, Stanford University

Dinner: To be announced

EAST BAY SUBSECTION
N. K. (GENE) LITTLE, LAWRENCE 
RADIATION LABORATORY

RADIO FREQUENCY INTERFERENCE:
JOHN W. WATTENBARGER, SIERRA 
ELECTRONICS CORPORATION

Antennas & Propagation 8:00 P.M. • Wednesday, March 13

Lecture No. 2: "Gas Discharge and Semiconductor Lasers"

Speaker: Dr. Arnold Bloom, Spectra-Physics Inc., Mountain View

Place: Physics Lecture Hall, Stanford University

Dinner: To be announced

Antennas & Propagation 8:00 P.M. • Wednesday, February 27

(Four-part Tutorial Lecture Series: "Laser Theory, Technique, and Application
—Joint with PGEC, PGMTT, and PGSET)

"Optically Pumped Lasers—Cesium Vapor to Solid State"

Speaker: Professor Arthur Schawlow, Stanford University

Place: Physics Lecture Hall, Stanford University

Dinner: To be announced

Electron Devices 6:30 P.M. • Tuesday, February 12
(Joint meeting with SFS, AIEE, and IRE-AIEE student branch, San Francisco

State College, see above)

Electronic Computers 8:00 P.M. • Wednesday, Feb. 27, Mar. 13, 27
(Tutorial Lecture Series: Joint with PGAP, PGMTT, and PGSET, see above)RELIABILITY AND QUALITY CON

TROL: W. WAHRHAFTIG. PHILCO 
CORPORATION

SPACE ELECTRONICS AND TELEM
ETRY: TOM LINDERS, LOCKHEED

Antennas & Propagation 8:00 P.M. • Wednesday, April 10

Lecture No. 4: "Laser Developments Overseas—Report on 
Quantum-Electronic Conference, Paris, 1963"

Speaker: Dr. Malcolm Stitch, Hughes Aircraft Co., Culver City

Place: Physics Lecture Hall, Stanford University 

Dinner: To be announced

SAN FRANCISCO SECTION 6:30 P.M. • Tuesday, February 12

(Joint meeting with PGED, SFS, AIEE, and IRE-AIEE. student branch, San Fran
cisco State College)

"Electronic Engineering Support of a Weapons Test Program"

Speaker: Edward H. Hulse, head, electronic engineering dept., UC Lawrence 
Rad Lab, Livermore

Dinner-Meeting: 6:30 P.M., Cafeteria, San Francisco State College
Reservations: Mrs. Doris Gould, Section Office, DA 1-1332, for information and 

reservations



remarks fromMEETING CALENDAR

• Tuesday, February 26

Instrumentation

Lecture No. 4: "Detection of Planetary Life" 

Speaker, place to be announced

Product Engineering & Production

"Components for Computers—Micrologic" 

Place: Fairchild Semiconductor, Mountain View 

Information: W. Dale Fuller, DA 4-331 1, Ext. 45821

vrih
Now that top side has shown the way 

on how to combine, and the IEEE has been 
formed and is being organized, why 
shouldn’t we carry out this practice a 
little further?

From experience gathered here in the 
Bay Area over the past several years, it 
seems that there are just too many 
chapters, groups, etc., competing against 
one another.

The result is that there is great com
petition for facilities, for speakers, and 
for the average engineer’s or executive’s 
time. This means that when some group 
does obtain a really first-class speaker 
of national reputation it still may be 
difficult or impossible to get the audi
ence of a size that is appropriate.

We have now in the San Francisco 
Section of the IRE eighteen active Pro
fessional Groups soon to be augmented 
by the AIEE Divisions under the IEEE 
banner. It would appear that many of 
these must have overlapping interests, 
or at least many areas of common inter
ests, so that the number of groups could 
be reduced by half with obvious advan
tages to all concerned. Too many people 
go to meetings now because they feel 
they have to go. They know the speaker, 
they have had their arms twisted, or 
some such condition forces their attend
ance.

How does the average member feel 
about this situation? Let’s have a show 
of hands on this question.

JEROME J. DOVER
CHAIRMAN, PGMIL 
SAN FRANCISCO CHAPTER

Instrumentation 8:15 P.M. • Wednesday, March 27

Lecture No. 3: "The Instrumentation and Performance of the Mariner Experi
ments"

Speaker, place to be announced

Instrumentation

Lecture No. 5: "Instrumentation for Man in Space 

Speaker, place to be announced

grid —3

Instrumentation 8:15 P.M. • Wednesday, February 27

Lecture No. 2: A panel discussion moderated by Dr. J. W. Muehlner, senior 
member, communications & controls research, electronic sciences laboratory, 
Lockheed Missiles & Space Co.

Place to be announced

Space Electronics & Telemetry 8:00 P.M. • Wednesday, Feb. 27, Mar. 13, 27

(Tutorial Lecture Series: Joint with PGAP, PGEC, PGMTT, see above)

SAN FRANCISCO SECTION OF AIEE 6:30 P.M. • Tuesday, February 12

(Joint meeting with SFS, PGED, and IRE-AIEE student branch, San Francisco 

State College, see above)

Microwave Theory & Techniques 8:00 P.M. • Wednesday, Feb. 27, Mar. 13, 27 

(Tutorial Lecture Series: Joint with PGAP, PGEC, and PGSET, see above)

jebruary 1 , 19 6 3

Microwave Theory & Techniques 8:00 P.M. • Wednesday, February 20

A Step-Recovery Diode Microwave Frequency Mark Generator"

Speaker: Robert B. Mouw, engineer, microwave division, Melabs, Palo Alto

Place: Physics Lecture Hall, Room 100, Stanford University

Dinner: 6:00 P.M., Happy Hour; 6:30 P.M., Dinner, Red Shack, 4085 El Camino
Way, Palo Alto

Reservations: 324-0631

Instrumentation 8:15 P.M. • Wednesday, February 6

(Five-part Tutorial Lecture Series: "Space Instrumentation")

The Scientific Measurement Requirements of Space Probes"

Speaker: Dr. Francis S. Johnson, head, atmospheric and space sciences division, 
West Coast Center for Advanced Studies, Graduate Research Center of the 
Southwest, Dallas, Texas

Place: Physics Lecture Hall, Room 101, Stanford University

Dinner: 6:1 5 P.M., L'Omelette Restaurant, 41 70 El Camino Real, Palo Alto

Dinner Reservations and Information: Mrs. Marje Andrews, 321-3300, Ext. 273

8:15 P.M. • Wednesday, May 29

8:15 P.M. • Wednesday, April 24
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meeting ahead

RADIOMETRIC TECHNIQUES
"Infrared Radiome+ric Techniques" 

will be the topic for a joint meeting 
of the Instrumentation & Controls 
Division, AIEE, and the Santa Clara 
Valley Section of ISA. Herbert L. 
Berman, director for optics at Ap
plied Systems Corporation, will de
scribe the basic properties of infra
red optical materials and detectors 
with reference to the design and per
formance of radiometers and radia
tion thermometers. The application 
of radiometric techniques to military- 

' space measurements and a variety of 
industrial problems will be discussed.

The meeting will be held on Mon
day, February 18, 8:15 p.m., at the 
Balkan Village, 4898 El Camino Real, 
Los Altos. A social hour and dinner 
($3.50) will precede the meeting at 
6:30 and 7:00 p.m., respectively. 
Phone reservations to Louis Gado, 
EM 9-4871. Visitors and guests will be 
welcome.

For further information contact 
Ronald K. Church, Hewlett-Packard 
Company, DA 6-7000, Ext. 2118.

meetings ahead

LASER SERIES
On four alternate Wednesday eve

nings the rapid expansion of the laser 
field will be examined by four well- 
known contributors. The generation of 
coherent light in the laboratory has 
already shown its impact on com
munication, radar, national defense, 
biology, welding, cutting, plasma 
diagnostics, space telemetry, and 
earth-bound space radar. There are 
now many forms of the laser, each 
having certain advantages such as: 
small line-width, high peak power, ex
tremely narrow beam width. Doppler 
sensitivity, high total energy, etc. To 
treat specific subjects with some of 
the care they deserve, a series of four 
lectures is scheduled to be given at 
Stanford, on February 27, March 13, 
March 27, and April 10. Joint spon
sorship reflects the wide impact of 
the laser on the IRE community.

As kickoff lecturer, Dr. Arthur 
Schawlow, now active in laser research 
at Stanford (author of the pioneering 
laser paper with Townes), will present 
"Optically-Pumped Lasers—Cesium 
Vapor to Solid States." His emphasis 
will be on theory and principles of 
operation from the historical first 
form to a modern type in wide usage.

Next, Dr. Arnold Bloom, Spectra- 
Physics, Inc., will similarly discuss 
"Gas Discharge and Semiconductor 
Lasers," Wednesday, March 13. The 
semiconductor type has been in exist
ence for only a few months and un
doubtedly will develop significantly 
even before the scheduled lecture 
date.

Turning to the techniques for han
dling the laser output for useful aims, 
Professor Anthony Siegman will de
scribe his field of interest, the modula
tion of laser beams. Q-switching, 
traveling-wave mixers, and electro
optic and magneto-optic effects are 
familiar tools in this art.

Dr. Malcolm Stitch of the Hughes 
Aircraft Company will speak on April 
10, after his return from the Third 
International Symposium on Quantum 
Electronics, Paris. Second to the 
United States, France is successfully 
running in the laser race, followed by 
Holland and England. This will also 
give Dr. Stitch opportunity to present 
recent accomplishments by Hughes, 
a leading pioneer industry with com
mercial laser ranging instruments al
ready to its credit.

instrumentation in the V-2 rocket. 
Here he was also occupied with a 
major effort directed toward solar 
ultraviolet spectroscopy in rocket ve
hicles and laboratory investigations 
in the vacuum ultraviolet.

Leaving *the Naval Research Lab
oratory in 1955, Dr. Johnson worked 
for Lockheed Missiles and Space 
Company as a research scientist in 
the general physics department, in
vestigating upper-atmosphere phe
nomena; in 1957 he was made acting 
manager of that department. In 1958. 
as staff scientist, Dr. Johnson was 
assistant to the head of the develop
ment division, satellite systems. From 
1959 to 1962 he was manager of 
space physics research at Lockheed.

Dr. Johnson was awarded the Ph.D. 
in meteorology at the University of 
California at Los Angeles in 1958. 
His thesis was entitled, "The Heat 
Budget and Temperature Distribu
tion in the Ionosphere."

Among the special activities car
ried on by Dr. Johnson are: consult
ant to planetary atmospheres sub
committee of the space science steer
ing committee, NASA; member, ad
visory panel for atmospheric sciences. 
National Science Foundation; chair-

(Continued on page 9)
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Francis 5. Johnson 

meeting ahead 

PGI SPRING SERIES
Space probes offer a great oppor

tunity for earth-bound scientists to 
conduct experiments on the nature of 
the extraterrestrial universe. The rel
atively small size of the vehicle pay
loads makes one very thoughtful 
about what experiments should be 
performed and, in turn, how to ac
complish the instrumentation most 
efficiently.

The spring series of PGI meetings 
is planned to give some perspective 
for these problems. Dr. Francis S. 
Johnson's lead-off lecture (see calen
dar) will set the stage for the more 
specific, or detailed, program to fol
low.

What (and why) do we want or 
need to know about outer space? 
Obviously some answers are required 
in preparation for man's eventual per
sonal exploration of space. Some 
answers, undoubtedly, have applica
tion to our life on earth. Dr. Johnson 
is eminently qualified to discuss this 
exciting subject and to give a clearer 
picture of what we are trying to do 
in space, and why.

Dr. Johnson is professor and head, 
upper atmosphere and space sciences 
division, Southwest Center for Ad
vanced Studies. He received the B.S. 
degree in physics from the University 
of Alberta in Edmonton in 1940.

While he was in graduate school 
at the University of California at 
Berkeley in 1941, Dr. Johnson joined 
the Air Force. He was then sent to 
the University of California at Los 
Angeles as a flying cadet in meteor
ology; he received the M.S. in 
physics-meteorology there in 1942.

After the war, Dr. Johnson joined 
the Naval Research Laboratory, 
where he started to work on rocket



Soft land
this vehicle on

the moon
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CONTROLS ENGINEERS. Concerns 
airborne computers and other controls re
lated areas for: missiles and space vehicles, 
satellites, radar tracking, control circuitry, 
control systems, control techniques, tran
sistorized equalization networks and con
trol servomechanisms.

SYSTEMS ANALYSTS. 
To consider such basic prob
lems as: requirements of 
manned space flight; auto
matic target recognition re
quirements for unmanned 
satellites or high speed strike

This spacecraft is SURVEYOR, one of the many important pro
jects now under way at Hughes. It will “soft" land on the moon 
sometime in 1964. Its mission: to pierce and analyze the moon's 
surface; to transmit back to earth high quality television pictures; 
and to measure the moon’s magnetic and radiation characteristics. 
To accomplish these demanding objectives. Project Surveyor re
quires the talents of many imaginative junior and senior engineers 
and physicists to augment its outstanding staff. A degree from an 
accredited university and U.S. citizenship are required. Experience 
in Aerospace Vehicles is preferred but not necessary. A few of the 
openings include:

HUGHES AIRCRAFT COMPANY 

AEROSPACE DIVISIONS 
An equal opportunity employer.

reconnaissance systems; IR systems re
quirements for ballistic missile defense. In
quire today. Please airmail your resume to:
Mr. Robert A. Martin,
Head of Employment,
Hughes Aerospace Divisions,
11940 W. Jefferson Blvd.,

Culver City 51, California.
We promise a reply 
within one week.
creating a new world with electronicsr

I HUGHES !
I------------------------ 1

CIRCUIT DESIGNERS. Involves 
analysis and synthesis of systems for: tele
metering and command circuits for space 
vehicles, high efficiency power supplies 
for airborne and space electronic systems, 
space command, space television, guid
ance and control systems, and many others.

INFRARED SPECIALISTS. To 
perform systems analysis and preliminary 
design in infrared activities for satellite de
tection and identification, air-to-air missiles, 
AICBM, infrared range measurement, air- 
to-air detection search sets, optical sys
tems, detection cryogenics and others.

Problem for you:
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To the one engineer in X,000 
qualified to get in on the ground floor of 
an unusually select engineering group

way, you’d be unhappy from your first 
day on. In our Space & Missile Group, 
variety isn’t the exception . . . it’s the rule!

Several years ago, we formed the nucleus 
of our Space & Missile Systems Group. 
Its assignment: to originate ideas for new 
missions, define their feasibility and de
termine how to accomplish them.

To make this group successful, we ob
viously needed the exceptional engineer. 
More specifically, we agreed that only 
around one engineer in X,000 had the ex
perience and ability needed for such de
manding work. This decision paid off.

Our young Space & Missile Systems 
Group has proven so valuable on vital 
projects such as Apollo that we believe it 
is one of the most important keys to our 
future growth.

Because of its fine record, we’re ready 
for another step—adding the handful of 
experienced systems engineers whose ideas 
and talents will help create a 
through to even bigger things.

To these few engineers, we offer the 
opportunity to get in on the ground floor 
of a specialized group that’s just starting 
to realize its potential.

Maybe you’re one of these men? May
be you’re not?
You’ll have to be a real pro. You can tell 
this from the qualifications at right. But 
there’s more to it than that. You’ll have 
to spark others with suggestions and ideas. 
Take charge of your end and follow 
through without any supervision.

You’ll have to be human, too. Big 
enough to shoulder some of the blame 
when little things go wrong. Big enough 
to pass along some of the credit for success.

On the other hand, we expect you to take 
some time to get your feet on the ground. 
We’d be delighted, of course, if you could 
come up with some brilliant ideas your 
first week or so. But we admit that this 
would be asking quite a bit.
You’ll have to enjoy variety. Some engi
neers don’t like change. If you feel this

You’ll have to earn your own way. As you 
might suspect, our starting salary for 
such specialized work is quite liberal. But 
from then on, it’s up to you. We pay on 
merit only. You set the rate at which you 
advance. This applies to promotions, too. 
We’ll move you ahead as fast as you can 
handle the work. Frankly, this is as much 
to our advantage as yours. As far as 
fringe benefits are concerned, we have 
retirement, insurance, stock purchase plans 
. . . and all the rest.
You’ll have to work hard. This job is any
thing but a snap. We’d be dishonest if 
we didn’t tell you now. Most of the engi
neers in our Space & Missile Systems 
Group put in occasional nights and week
ends. You probably will, too. In addition, 
it would be unusual if you didn’t find 
yourself up against problems that would 
keep you awake more than one night.

What we would like from you . . . now. 
We’ve briefly covered a few of the ad
vantages (and what some may consider 
disadvantages) of joining our Space & 
Missile Systems Group. If you meet the 
requirements at right and want to learn 
more, we’d appreciate hearing from you 
immediately.

There’s no need to send a detailed re
sume, however. Just mail a brief list of 
your qualifications along with a rough 
idea of your salary requirements to:

Richard A. Friedrichs
Honeywell, Aeronautical Division 
2610 Ridgway Road 
Minneapolis 40, Minn.

He’ll contact you personally. Your in
quiry will be held in strict confidence.
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and composition and solar radiation 
have been published in such journals 
as "Astrophysical Journal," "Journal 
of Geophysical Research," "Nature," 
and many others. Many papers pre
sented by Dr. Johnson before inter
national scientific conferences have 
also been published.

t
R. B. M.ouw

MORE PGI
man, physics of the upper atmosphere 
and space committee, American 
Rocket Society, and member of the 
executive committee, USA Commis
sion 4, International Scientific Radio 
Union.

Articles and papers written by Dr. 
Johnson on atmospheric structure

or swept laboratory 
applications will also

Key positions open 
now in Honeywell’s 

young,vigorous
SPACE & MISSILE 
SYSTEMS GROUP

You must be experienced and 
oriented in prime systems. At 
present, systems are satellites, 
small -to medium sized missiles 
plus integration of major elec
tronic sub-systems into total 
systems.

If you have your Engineering 
B.S. and at least five years’ ex
perience, we suggest you contact 
us for possible openings in your 
specific field. Jobs listed below 
sre typical of those now open.

OPERATIONS ANALYSIS
Section Head— (MS Eng.), 8-10 
years’ experience. Responsible 
for aerospace warfare study, con
cept formulation and evalua
tion of optimum weapons and 
vehicles to meet future needs. 
Staff Engineer, Operations, Anal
ysis— (MS Eng.), 6-8 years’ ex
perience. Responsible for devel
oping, presenting and justifying 
total weapons systems.

FLIGHT TECHNOLOGY
| Section Head—(BSAE), 10 years’ 
I experience in analytical field of 

weapon development. Respons
ible for areas of Performance, 
Aerodynamics, Thermodynam-

I ics, Space Mechanics and Tra
jectory Analysis.

PROJECT MANAGEMENT
Staff Engineer—Armament Sys
tems—at least 10 years’ experi
ence in airborne armanent sys
tems. Manage advanced design 
programs in missile systems and 
avionic armament equipments. 
Staff Engineer, Electronics— 
(MSEE), 8 years’ experience in 
electronics systems including 
guidance, controls, radar, instru
mentation. Responsible for mak
ing decisions, getting jobs done.

If you meet qualifications in 
these areas, write Mr. Richard 
A. Friedrichs. See address at left. 
He will contact you personally.

Honeywell
To explore professional oppor
tunities in other Honeywell loca
tions, coast to coast, send your 
application in confidence to Mr. 
H. G. Eckstrom, Honeywell, 
Minneapolis 8, Minnesota.

An equal opportunity employer

meeting ahead

MULTIVARIATE PREDICTION

On February 28, Dr. Frederick J. 
Beutler will address PGIT. The title of 
his address is "On Multivariate Pre
diction."

The minimum mean-square error 
linear predictor for a vector process 
whose n components are possibly 
nonstationary and correlated involves 
the solution of n2 simultaneous in
tegral equations and, not unexpect
edly, no general results are available. 
Solutions are available, however, for 
the special class of multivariate wide- 
sense Markov processes which are 
completely characterized by their 
covariance matrix. These optimization 
solutions are extended to a deter
mination of finite memory filter op
tima and to some cases of nonpe
riodic sampling. Dr. Beutler’s work in 
this area has been supported by 
NASA.

Dr. Beutler received his S.B. in 
1949 and his M.S. in 1951, both from 
MIT, and his Ph.D. in 1957 from the 
California Institute of Technology. 
His experience includes the MIT In
strumentation Laboratory, Autonetics 
Division of North American Aviation, 
Ramo-Wooldridge Corporation, and 
consulting in systems analysis. He is 
now an associate professor of instru
mentation at the University of Michi
gan.

i! i

IF. J. Beutler
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meeting ahead

STEP-RECOVERY DIODES
The generation of frequency mark

ers from .5 to 12 Gc/s over octave 
and higher bandwidths with the step
recovery diode will be discussed by 
R. B. Mouw of the microwave com
ponents branch of Melabs at the Feb
ruary 20 meeting of PGMTT.

The step-recovery diode approxi
mates an ideal, finite, nonlinear ca
pacitor characterized during reverse 
conduction by sharply discontinuous 
voltage and current. Pulse rise and 
decay time may be improved with 
delay, and fairly efficient higher or
der harmonic generation can be 
achieved. Single step multiplication 
by ten with 10 db conversion loss has 
been reported for a tuned harmonic 
generator.

The diodes and associated micro
wave circuitry may be arranged to 
generate a "Microwave Ruler Spec
trum" in which 10, 100, and 1000 
Mc/s markers are easily distinguish
able on a single display of a micro
wave receiver 
system. Other 
be discussed.

R. B. Mouw joined the microwave 
components branch of Melabs in 
August, 1962, where he is now en
gaged in microwave component and 
harmonic generator development.

1



WRITE FOR THESE
SHIELDING BROCHURES

NOW!

u*«MC)OA>rn>

J

MX1?

Hl

I

£<1

d

OPTICAL SUPERHETERODYNE

optical hetero-

State.

february 1 , 2 9 6310 — grid

shielding <

4 

Address 

City
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ULTRA CLEAN 
facilities

OPTICAL MASER 
LOCAL OSCILLATOR

MAIN RECEIVING 
BEAM LOBE

(2) CLEAN ROOMS
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tor science and / 
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flexibility features, / ' 
custom /
engineering / //fa
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A "must" brochure. 
Pictures and describes 
Shielding's leadership 
in products, capa
bilities, facilities, 
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creating and J
controlling 7"
environments.

Fig. 3- Block diagram of an 
dyne receiver.

(4) RFI SHIELDED AIR VENTS

Wave-guide air vents 
permitting ample 
ventilation in 
shielded 
enclosures, but . 
prohibit passage / 
of RFI, in or out. n 
Many uses. /

and 2). He also described an optical 
heterodyne receiver. The "signal” co
herent light beam enters with the 
"local oscillator" light beam (Fig. 3) 
into the phototube, and the photo
current then contains an i-f beat com
ponent at the difference frequency, 
which will be amplified and detected 
by the remainder of the phototube. 
Such a receiver will have high sensi
tivity, selectivity, and spatial direc
tivity. To function properly, the signal

woa.'i; 4

Fig. 1 Block diagram of microwave (3000 
Me) light modulation/demodulation exper
iment first performed at Stanford Univer
sity by S. E. Harris. B. J. McMurtry, and 
A. E. Si eg man.

Fig. 2. Photograph of similar setup current!) 
operating at Sylvania. The prominent cable 
feeds the electro-optic light modulator. The 
cylindrical microwave phototube is mounted 
at the end of the optical bench, while the 
gas laser is out of the picture at the left.

‘‘^"cathoce

(1) SHIELDED ENCLOSURES

RFI modules tested for ------- —
high and low impedance / r F. SHIELDED f 
fields from .010 to / eUrin^iiRES F10,000 me. Also. / ENCL0SU /
separate folder on / >
effective magnetic /A M f

low as 60 cycle. / t

SHIELDING
OIVIIIOH or IHHLOT«ON INC 

MOORESTOWN. N. J.

Please send me the following SHIELDING 
brochures:
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Company 

Title  

(3) POWER LINE FILTERS

Valuabledataon highly 
reliable, no oil-leak 
filters. Used in all 
RFI enclosures and . 
other industrial 7 
applications. / 
Meets MIL Specs.

meeting review
LASER EXCITEMENT

More than 100 attended the Jan
uary 15 meeting of PGSET to hear 
Dr. A. E. Siegman of Stanford de
scribe laser work being done at the 
university and at Sylvania microwave 
development laboratories.

Stimulated emission, which is the 
basis of laser operation, occurs when 
atoms which have previously been 
raised to an excited quantum state 
are struck by outside photons having 
the frequency of the photons That 
would otherwise have been emitted 
spontaneously. When this occurs the 
incoming photons, or the wave, are 
amplified, due to the energy given 
up by the excited atoms.

By constructing a resonant cavity, 
which in the case of a laser may be 
two parallel reflecting mirrors, it is 
possible to oscillate plane waves 
through the laser, sweeping the unit 
of the energy stored in the excited 
atoms. Each wave given up by an ex
cited atom falls in phase with the 
wave that triggered its release. Thus, 
when sufficient round-trip gain is 
present, the laser breaks into coherent 
oscillations. The output is usually 
taken through one of the reflecting 
surfaces, which is only partially sil
vered. Monochromatic output light 
waves with plane wavefronts result.

Currently, gas lasers, solid-state 
lasers (most often with rare earth ac
tive atoms), and semiconductor injec
tion lasers are being built. Of these, 
some of the more common ones are 
the helium-neon visible-gas laser at 
6328A, an O2 laser at 8400A, numer
ous gas lasers in the 1.0/x - 4.0/x range, 
glass with gadolinium ions at 3125A, 
aluminum oxide with chromium (ruby) 
at 6943A, and the GaAs injection 
laser.

A one percent bandwidth at laser 
frequencies represents 1012 cps. A 
10-cm aperture will project roughly 
a 10-cm spot at a distance of 10 km 
from the laser source. To utilize these 
tremendous communication possibil
ities of lasers, effective modulation 
and demodulation techniques must be 
developed. Dr. Siegman described 
light demodulation experiments cur
rently being performed at Stanford 
and at the Sylvania microwave devel
opment laboratories under Dr. B. J. 
McMurtry, a recent Stanford gradu
ate. These consist of a microwave 
phototube, a light modulator using 
KDP, and a laser light source (Figs. 1



tn e

ADVANCED

tT1^
CAPABILITIES OF

direction finding

TOM LINDERS

grid—1 1
f e b r u a r y 1 , 19 6 3

I
I

■ side of the 
net transport

f B1
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• lest range. 0 5 me to 10 1 
lades Beacon checkout tester

merlcan
RICHARDSON ROAD, 
just north of Philadelphia
Engineers are urged to investigate the rewarding opportunities at AEL

Surveillance 
mobile RFl 
missile 
Cc. meh

.. in signal intercept, analysis, and measurements

■ Ultra-stable microwave signal 
generators

■ Instantaneous 
equipment

■ New applications for traveling 
wave tube amplifiers

■ Low noise receivers for counter
measures operation and spec
trum signature

■ Missile checkout equipment
■ Pulse analysis equipment
■ Crystal video receivers for bea

con checkout
■ Swept panoramic receivers for 

site RFI evaluation
To learn more about AEL’s capabilities in 
signal analysis and measurements, send 
for our new 20-page Capabilities Brochure.

and light beams must arrive at the 
cathode with wavefronts which are 
parallel.

The signal light must arrive within 
the main beam lobe of Figure 3, 
which is the diffraction pattern of the 
phototube cathode in that direction. 
Techniques must be developed for 
steering and pointing narrow beams 
if the communications potentials of 
coherent light are to be fully utilized.

An "Applied Optics Supplement 
on Optical Masers" has recently 
been published containing "all you 
would want to know and more" about 
lasers. In addition, the January 1963 
issue of the Proc. IRE will cover laser 
technology.

A rich background of experience covering test 
equipment, ECM and RFI techniques, data analy
sis, and microwave instrumentation has enabled 
AEL to make a wide variety of important devel
opments in ... airborne, ground based, surface, 
and underwater systems.
Significant contributions to state-of-the-art have 
been made through theoretical and experimen
tal studies to determine the vulnerability of 
equipment to ECM, and techniques to minimize 
interference effects on receivers.
The broad range of AEL’s capabilities in this 
field is indicated by the following typical devel
opments, and by the accompanying illustrations.

Panoramic Receiver (display

for rapid site monitoring. * [ • 1 • ,

- J Portable Pulse An; 
■j transistorized, bat 

■J erated unit display 
f*te. "'dth. and r.‘

Nigh Power Signal Source — ultra
stable 40 me to 40 Cc system for 
electromagnetic compatibility and 
RFI measurements.

ulyzer — 
jttery op- 

aying pulse 
rise times.

system* 
and RFI effects < 
10 kc to IS Cc.

e t i n g review
EDDYHAUSEN EFFECT

The December 19 meeting of the 
PGED heard a talk by Dr. Kermit E. 
Cuff, research scientist, Lockheed Re
search Labs., on the subject, "Ther- 
momagnetic Cooling." Dr. Cuff first 
discussed devices which operate 
without a magnetic field, using the 
"Peltier effect" to accomplish the ex
change of heat between a heat 
source and a heat sink. The figure of 
merit for the device which relates the 
cooling capability to the electrical 
resistivity and thermal conductivity 
has a value of the order of 3x10"3. 
Since this figure of merit indicates a 
rather limited cooling capacity, more 
efficient devices are needed.

Thermomagnetic cooling is accom
plished by devices using the "Eddy
hausen effect." The device consists . 
of an intrinsic semiconductor with a 
longitudinal electric field and a trans
verse magnetic field. The direction 
of heat flow in this device is per
pendicular to both the electric and 
magnetic field. Carriers with high 
energies are deflected by the mag
netic field toward one 
semiconductor with a i 
of energy.

The figure of merit of this device 
is of the order of twelve times that of 
a Peltier-type device. In addition to 
the increased figure of merit, these 
intrinsic semiconductors may be 
stacked in series much more easily 
than the Peltier-type devices because 
of the use of only one piece of semi
conductor material. The material used 
should have equal concentration of

(Continued on page 13)

JLal«ctrcnlc JEjaboratorles, Inc.
COLMAR, PENNSYLVANIA

Power Spectrum Density 
Analyzer—continuous ana
lysis and recording of me- 
cMnical vibration*. 10 to 
10.000 cps
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Your Tung-Sol Representative:

ED DAVENPORT
Menlo Park, California
DA 2-4671

Your stocking distributors:
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ELMAR ELECTRONICS
140 11th St.
TE 4-3311
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PACIFIC WHOLESALE
1850 Mission St.
UN 1-3743
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SCHAD ELECTRONICS
499 South Market St. 
CY 7-5858
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Tung-Sol 
Transmitting Tubes

Cover the RF Spectrum
Tung-Sol twin tetrode and beam 
power transmitting tubes are speci
fically designed to provide the opti
mum power input, dissipation and 
output required for RF power ampli
fiers and oscillators and frequency 
multipliers, and AF power amplifiers 
and modulators in HF.VHF and UHF 
mobile and fixed station communica
tions transmitters. Write for detailed 
technical information.
Why don’t you get the benefit of 
Tung-Sol component knowledge 
and experience too? Tung-Sol com
ponents—whether transistors, tubes 
or silicon rectifiers—fill virtually 
every military, commercial and en
tertainment requirement with unex
celled dependability. For quick and 
efficient technical assistance in the 
application of all Tung-Sol compo
nents, contact:

ipation by engineers in helping to 
develop our human resources for the 
benefit of society as well as our own 
industry.
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MANPOWER WASTE
PGEM was pretty badly jolted at 

the January 9 meeting. Harold Bar
rett, Jr., San Francisco representative, 
Bureau of Apprenticeship and Train
ing, U.S. Department of Labor, dis
cussed the neglect he sees in our in
dustry's failure to develop training 
programs for the increasing number 
of skilled jobs which must be filled.

"Today we are faced with a social 
problem of real magnitude. High 
rates of joblessness exist side by side 
with demands for many skilled work
ers. This is because the skill levels of 
the, hard-core jobless, and of youth 
entering the world of work for the 
first time, do not match the skill re
quirements for the waiting jobs.

"There is an appalling lack of 
planned, on-the-job training systems 
to produce job-seasoned workers. 
All-time records are being made in 
capital equipment investment, but 
still the high jobless rates persist. Yet 
we are at a point in history where 
we cannot afford the luxury of four 
million idle hands, minds, and hearts.

"It would be a disastrous national 
policy to ignore this waste of human 
resources. As Labor Secretary Wil
lard Wirtz pointed out last Novem
ber, 'We have lost in this country 
more potential production man hours 
from unemployment in the past 
eleven months than we have from 
strikes in the past 35 years!'

"The solution to this problem must 
be reached not only for those now 
affected. Future young persons who 
will enter the world of work will be 
used, or lost, in proportion to how 
well we now plan to develop their 
latent skills. Many of today's job
less workers would be employable had 
they had adequate and full training 
at the initial part of their careers.

"Many future industrial workers 
will be unemployable unless better 
training opportunities are more 
widely made available beginning 
here and now. The problem is not 
resolvable by any one segment of our 
society. It will require the active and 
intelligent cooperation of labor, man
agement, schools, and other public 
agencies—with heavy emphasis on 
voluntary participation, private initia
tive, and enlightened self-interest."

A lively discussion followed Mr. 
Barrett's talk, at the conclusion of 
which he pleaded for active partic-

meeting r e v i e w

SPACE AND EDUCATION

On January 9, Professor Samuel 
Silver, of the University of California, 
addressed PGAP on the impact of 
space research on university educa
tion.

The present possibility of space ex
ploration has initiated a re-design of 
education in engineering and the sci
ences that is remarkably parallel to 
the "electromagnetic revolution" fol
lowing World War II.

During the war years, MIT Radia
tion Laboratory was a success be
cause "unlabelled," teamed experts 
from various fields applied themselves 
to the challenges of radar. The em
phasis immediately after the war was 
on the re-discovery of Maxwell s 
equations and the applications of 
field theory to the new electronics.

Similarly, the physics of materials 
was regarded as thoroughly under
stood, prior to the invention of the 
transistor, when suddenly solid-state 
physics showed itself to be filled with 
unknowns. These two occurrences re
quired the mating of many disciplines 
in order to have full understanding 
and full usage of the phenomena in
volved. Finally, this new blend of 
varied studies became the exhilarat
ing "engineering science" of the 
postwar years.

Our present commitment to space 
exploration is also giving impetus to 
technique developments and to sci
entific interrelationships. Unfortu
nately, the need for techniques im-



u<^(Pu«x4io4(. uPute*T3efjt7. EL 13

r

grid— 1 3f ebr uary 1, 19 6 3

L

50-1000
15ma

400-800
lOOma

125-2500
25ma

ERIK A. LINDGREN & ASSOCIATES, INC.
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MORE PGED

carriers, high mobility, good elec
trical conductivity, and v6ry low 
thermal conductivity. Bismuth doped 
with antimony meets most of the 
above requirements, and this semi
conductor has been used in these de
vices.

Dr. Cuff pointed out that the fig
ure of merit drops off at both high 
and low temperature and is maximum 
in the range around 150°K. In the fu
ture, it should be possible to cool 
from 150°K down to liquid nitrogen 
temperature at a magnetic field of 
3000 gauss with a device of this type.

M. FISHER

provement reaches the university long 
after the call has been heard by in
dustry and laboratories closer to the 
government. This, then, gives the 
basis for the need for a "space sci
ence" laboratory to be set up within 
the university. Fortunately, the inter
disciplinary nature of the new re
quirements causes departmental 
boundaries to be crossed. Happily, 
"space science" combines old prin
ciples in new ways and is likely to 
generate self-motivated inquiry across 
the accepted compartments of the 
university.

The ''space science" laboratory al
ready in operation at Berkeley pro
vides the means for interdisciplinary 
studies in a tangible way by dealing 
directly with the problems presented 
by space research. Examples of such 
research currently being pursued are:

• Properties of materials and solid
state phenomena in interplanetary 
environment requiring a synthesis 
of nuclear and solid-state physics 
and even a combination of those 
with structural engineering.

• Study of planetary atmospheres, 
calling for integration of chemistry, 
physics, and radio wave propaga
tion.

• Exobiology (study of extraterrestrial 
life), requiring a closely related 
program of planetary physics, bio
chemistry, and biology.

• Space biology (man 
which makes real use 
electronics in conjunction 
physiology and the physics 
interplanetary medium.

ROLF B. DYCE FOR MICROWAVE TUBES
BW0 | VTM KLYSTRON | TWTA

■ MODULAR 
CONSTRUCTION
■ SMALL SIZE
■ DC-COUPLED 
ELECTRONIC 
CONTROL OF 
OUTPUT VOLTAGE
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CALL CECIL BRITT, JACK PENWELL OR CORDON 
SHOCKEY FOR SERVICE AT DA 6-9800

a single 
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we don’t need 
engineers right 
now ... but think 
about us
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2296 Mora Drive, Mountain View, 
California
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ELECTRONICS
Our new line of inexpensive 

breadboard kits speeds up circuit design
ing and prototype work. These kits make 
changing components and parts fast and 
efficient.

Write a

engineers’
COCHAIRMEN NAMED

Arnold Oliff, vice president of 
Woodward, Clyde, Sherard & Asso
ciates, Oakland, has been appointed 
general chairman of the Bay Area 
Engineers' Week committee. Dr. R. M. 
Fulrath, University of California, is 
general cochairman.

Engineers' Week is observed na
tionally each year during the week of 
the birthday of George Washington, 
who was one of America's great en
gineers.

"While the function of Engineers' 
Week is to bring engineers and their 
work to the attention of the public, 
the major effort goes in finding the 
best science and mathematics stu
dents in the Bay Area's high schools 
and presenting them with scholar
ships and awards," Olitt said.

The Bay Area is divided into ten 
zones. Each high school selects its 
outstanding student in science or 
mathematics. These students are then 
interviewed and a zone winner chosen 
by a committee of working engineers 
and science teachers. The ten stu
dents are further interviewed and 
examined. From this group come the

WEMS, inc.
Let us show you how your 
module or system can be 

made smaller and more reliable using 
welded circuit techniques. WEMS also 
offers complete production facilities on 
all phases of welded circuitry.

Our engineers are experts in electronic 
packaging and production equipment and 
services. Call on us for assistance on your 
design and production problems.

WEN BROWN. M.B.A.. Stanford. 
Eight years' electronics experience.
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. . . Weekly Payments for 
Sickness or Accident

. . . Major Medical Coverage

. . . Disability Income 

. . . “Split-Dollar” Plans 
. . . Key Man Insurance 
. . . Stock Redemption 
. . . Business Continuation 

Sole Proprietor 
Partnership 
Corporation

. . . Estate Cost Reimbursement 

. . . Salary Continuation
. . . Personal Estate Planning &

WEN BROWN
701 Welch Road, Suite 2222 

Palo Alto, California
DA 6-1554 Res. DA 2-7464

ft

Olitt Fulrath

fop scholarship winner and two run
ners-up. The scholarships, which are 
supported by donations from Bay 
Area industries and engineering so
cieties, amount to about $3,500. The 
top scholarship is $1,000.

The scholarship winners will be an
nounced, and the awards presented, 
at the annual banquet at the 
Sheraton-Palace on February 20.

Olitt graduated from the Univer
sity of California with a B.S. degree 
in civil engineering. He took graduate 
work at the university and was a mem
ber of the teaching staff from 1943 
to 1950. That year he cofounded the 
Oakland consulting firm of which he 
is vice president. Olitt still teaches 
in the University Extension. This 
semester he is conducting a graduate-

KINA-TECHNICS
Increase the efficiency and 
reduce the cost of your elec

tronic assembling by using a "human 
engineered” assembly station. The sta
tion can be designed around your particu
lar requirements from hand assembly to 
printed circuit and welded module 
assembly.

PYROFILM
When ultra-high reliability is 
a must there is no substi

tute for these sealed precision film resis
tors. Matched networks are available to 1 
ppm time constant and .01% resistance.

UNITEK
Arrange for a demonstration 
of Weldmatics’ new pro

grammed automatic welding system or if 
your needs are simple we have a wide 
variety of welding stations, welders and 
accessories for every precision welding 
requirement.

TECH- SER, INC. 
ELECTRON ICS 
ENGINEERING; 
REPRESENTATIVE^ 
6061 W. 3rd St., Los Angeles 36, Calif. WE 7-O7BQ 
800 San Antonio Rd., Palo Alto, Calif. OA 6-9800 J 
P.O. Box 6544, San Diego, Calif. AC 2-1121 I

We’re a small, energetic, and con
genial company where the growth is 
rapid but planned and controlled for 
the long range. We specialize in the 
design and manufacture of propri
etary electronic instrumentation for 
control and data systems. Our man
agement represents the best in train
ing and experience.

DESIGN ENGINEERS 
for solid-state circuit design to work 
on special analog and digital data 
instrumentation. Each assignment is 
carried through from preliminary de
sign to production.

PRODUCT DEVELOPMENT 
creative men wanted for continued 
R & D to expand our product line.

Salary, benefits, and participation 
commensurate

letter or send a resume to
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1000 man convention.
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RADIATION COUNTER LABORATORIES, INC.RCL3

JI RHG ELECTRONICS LABORATORY, INC.
94 Milbar Blvd., Farmingdale, L.I., N.Y. 

Engineering-Sales Representative: 
WALTER ASSOCIATES 

P.O. Box 790, Menlo Park, Calif.
(415) DA 3-4606

grid — 1 3

SPECIFICATIONS
FREQUENCY:
Standard Models: 10, 21.4, 30, 42, 60 me
Special Models: up to 100 me
Special Package-, up to ten frequencies 

in one unit
FREQUENCY ADJUST: ±2%
OUTPUT: greater than -20 dbm into 50^ 
RISETIME: 2 rf cycle capability (nom.) 
INPUT: video pulse, 4-30 V min.
PRICE: $85 for standard models;

$98 for any special frequency 
between 10 and 100 me

RF 
PULSES!!

NEW 
TUNNEL DIODE OSCILLATOR 

2-cycle risetime 
80 db on/off ratio 

No video feedthrough

UNRETOUCHED PHOTO OF 21.4 MC OUTPUT 
(Horizontal scale: O.l psec /cm)

RHG’s new, easy-to-operate tun
nel diode oscillators provide fast 
rf pulses of any width, for test
ing and programmed system 
applications where laboratory 
signal generators can’t be 
switched rapidly or don’t have 
adequate on/off ratios. These TD 
oscillators need only a video 
pulse to generate an rf output, 
with necessary power provided 
by the video signal. A built-in 
zener regulator prevents fre
quency and amplitude modula
tion during pulse period.

PAPERS CALL
April 15 is the closing date for 

submission of papers for the technical 

program of WESCON.
Authors should submit abstracts 

and summaries to Jerre D. Noe, 
WESCON technical program chair
man, Suite 2210, 701 Welch Road, 

Palo Alto.
To be furnished are three copies 

each of abstracts running 100 to 200 
words, and summaries of from 500 
to 1000 words indicating related work 

and new contributions.
Advance clearances should be made 

where needed.
Submissions should note an IRE 

professional group classification as 
an indicator of the technical field 
into which the subject falls.

versify; Dr. Henry J. Bertin, Jr., head 
of the chemistry department, San 
Francisco State College; M. Carle
ton Yoder, consulting engineer, Berke
ley; Robert B. Freeman, chief engi
neer, Columbia Geneva Steel Com
pany, Pittsburg; and Leonard Burt, 
curriculum assistant, Pleasant Hill 
High School. Pleasant Hill.

J

1215 4th St.

k The West’s most talked about motor hotel — conference resort... Executive appointments 
with facilities for youi' board of directors’ meeting — or a 1000 man convention.

Palo Alto, California, 4290 El Camino Real, DA 7-0800 • San Francisco, EX 7-2717

Radiation Counter Laboratories, Inc., is pleased 
to announce the appointment of William D. 
Underwood as manager of RCL Service for 
Northern California. In his new capacity Mr. 
Underwood will operate our nuclear instrument 
maintenance and field service department.

Radiation Counter Laboratories manufactures an 
integrated line of instruments for the measure
ment of radiation.

level class in "Analysis of Indeter
minate Structures." •<%

Olitt has announced the following 
appointments to his executive com
mittee:

Assistant to the chairman, James F. 
Vivrette, County Surveyor and Road 
Commissioner, County of Alameda, 
Oakland; secretary, James T. Moyni
han, University of California; treas
urer, Donald R. Olander, University 
of California; finance, Richard V. 
Bettinger, Pacific Gas and Electric 
Co.

Public relations, W. J. Eisenlord, 
Shell Development Company, Emery
ville; scholarship awards, Daniel H. 
Condit, California Research Corp., 
Richmond; counseling, Ray Cayot, 
Pacific Gas and Electric Co.; contacts 
and speakers, Peter Karpa, Bechtel 
Corp.

The central judging committee for 
the scholarship competition consists 
of six outstanding educators and en
gineers. The chairman is Dr. John R. 
Whinnery, dean of the college of en
gineering at the University of Cali
fornia. The other five members are: 
Dr. David M. Mason, professor of 
chemical engineering, Stanford Uni-
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Baldwin-Lima-Hamilton, Electr. Div, 
Ballantine Labs. Inc  
Barnes Engineering Company.  
Basler Electric Company  
Bausch & Lomb, Inc  
Bay State Electronics Corp  
Beckman/Berkeley Division  
Behlman/lnvar Electronics Corp.. 
Block Associates, Inc  
Bogart Mfg. Corp  
Boonshaft & Fuchs, Inc  
Boonton Electronics Corp  
Boonton Radio Corp ...
Burr-Brown Research Corp  
Burroughs Corp., ECD

Ault Associates
120 Santa Margarita, 
Menlo Park; DA. 6-1 760

American Wireless
22 Devonshire Blvd., 
San Carlos; 591-6260

Compar San Francisco
120 Santa Margarita 
Menlo Park; DA 6-1760

Keithley Instruments
Kepco, Inc
Kina-Technics International
Kulka Electric Corp

McCarthy Associates 
1011-E Industrial Way, 
Burlingame; 342-8901

McDonald Associates 
716 Wilshire Blvd., 
Santa Monica; 394-6610

Birnbaum Sales Company, Inc.

626 Jefferson Ave., 
Redwood City; EM 8-7757

Costello & Company 
535 Middlefield Road, 
Palo Alto; DA 1-3745

Goodrich & Assoc., James L.
68 Allston Way, 
San Francisco; OV 1-3874

Heaton Co., James S.
413 Lathrop St., Redwood 
City; EM 9-4671

......... T. Louis Snitzer Co. 
..................V. T. Rupp Co. 

Tech-Ser, Inc. 
Richard A. Strassner Co.

Components Sales California, 
Inc.
Palo Alto; DA 6-5317

Geist Co., W. K.
Box 746, Cupertino. Calif.;
YO 8-1608, AL 3-5433

Maier Co., Tom G.
Suite 276, 375 S. Mayfair Ave., 
Daly City; PL 5-5566

General Instrument, Capacitor Div..........
General Instrument, Semiconductor Div
General Meters, Inc
Genistron, Inc
Globe Industries................................................
Gruenberg Electric Company

Dage Div., Thompson Ramo Wooldridge 
Dale Electronics
Datamec Corporation  
Datapulse, Inc...................-..................................
Decker Corporation  
Diamond Antenna & Microwave Corp  
Di/An Controls, Inc  
Digital Devices .......
Digital Equipment Company.........................

Neely Enterprises 
..James S. Heaton Co. 
.........Moxon Electronics 
O'Halloran Associates 
...............Costello & Co. 
.... Wright Engineering 
......Wright Engineering 
.......Moxon Electronics 
.. .Peninsula Associates

Eastern Air Devices
E-H Research Laboratories, Inc.
Elco Corporation ....................
Elcor, Inc
Eldema Corporation 
Electra Manufacturing Co..........
Electro Assemblies, Inc.................
Electro Cords Company
Electronic Modules Corp
Electronic Research Assoc., Inc
Elgin-Advance
Emcor, Ingersoll Products Div...
EMI.................................
Empire Devices, Inc
Eppley Laboratory, Inc
Erie/Eldorado
Etchomatic, Inc

Neely Enterprises 
Carl A. Stone Assoc., Inc. 
....................... Costello & Co.
..Tom G. Maier Company 

Perlmuth Electronics 
..............Perlmuth Electronics 
........................V. T. Rupp Co. 

T. Louis Snitzer Co. 
.....................W. K. Geist Co. 
................Jay Stone & Assoc. 
.............W. K. Geist Co. 
........ O'Halloran Associates 
...................Neely Enterprises 
...................W. K. Geist Co. 
...... ...................... Tech-Ser, Inc.

........ James S. Heaton Co. 
V. T. Rupp Co. 

........James S. Heaton Co. 
........T. Whychell Company 
....... James S. Heaton Co. 
... Birnbaum Sales Co. Inc. 
... Birnbaum Sales Co. Inc. 
...Tom G. Maier Company 
............... Walter Associates 

Tech-Ser, Inc. 
......James S. Heaton Co. 
.............T. Louis Snitzer Co.

O'Halloran Associates 
Carl A. Stone Assoc., Inc. 
-----------------W. K. Geist Co. 
------O'Halloran Associates 
--------James S. Heaton Co.

Hammarlund Manufacturing Co. 
Hamner Electronics  
Harrison Labs., Div., H-P  
Heli-Coil Corp....  
Hewlett-Packard Company  
Hitemp Wires  
Holt Instruments Laboratories  
Hughes Aircraft Co., Instruments 
Hull Instruments

Artwel Electric, Inc.
1485 Bayshore Blvd., 
San Francisco; JU 6-4074

Digitronics Corp
Duncan Electronics, Inc
Dymec, Division of Hewlett-Packard
Dynatran Electronics Corp.....................

Fabri-Tek, Inc
Fabricast Inc
Fairchild/Dumont Labs
Ferrotan Power Supply Company.
Fil-Shield Div. of Filtron, Inc.
Filters, Inc
Flow Corporation
Fluke Mfg. Co., John
Forbes and Wagner, Inc
Franklin Systems, Inc

Components Sales California, Inc.
Birnbaum Sales Co. Inc.

 Neely Enterprises
.. .G. H. Vaughan

IMC Magnetics Corp  
Industrial Instruments, Inc... 
Inland Motor Corp  
International Resistance Co.

 R. W. Thompson Assoc.
..... McCarthy Associates 
........ Neely. Enterprises 
....................Premmco, Inc. 
..............Neely Enterprises 
.... James S. Heaton Co. 
................W. K. Geist Co. 

Walter Associates 
.................. V. T. Rupp Co.

Richard A. Strassner Co. 
.................. G. H. Vaughan 
.................. Costello & Co. 

J. Logan & Assoc

.............Moxon Electronics 

......James S. Heaton Co.

. ..J, Logan & Assoc.
J. Logan & Assoc.

Long & Assoc., Inc. 
James S. Heaton Co. 
....Long & Assoc., Inc.

Peninsula Associates

Dynamic Associates
101 1-D Industrial Way, 
Burlingame; 344-1246

Long & Associates, Inc.
505 Middlefield, Redwood
City; EM 9-3324

..........................Costello & Co. 
Costello & Co. 

R. W. Thompson Associates 
Peninsula Associates

Carl A. Stone Assoc., Inc. 
...........Compar San Francisco 
................ G. H. Vaughan Co. 
..............McCarthy Associates 
.............James S. Heaton Co.
..Carl A. Stone Assoc., Inc.

Logan & Associates, Jack 
801 Mahler Road, 
Burlingame; OX 7-6100

AB-YU Electronics Labs, Inc Peninsula Associates 
Accurate Instrument Co..*  Jay Stone & Assoc. 
Ace Engineering & Machine Co R. W. Thompson Assoc. 
Adeem Corporation W. K. Geist Company 

 Airborne Instruments Laboratory Wright Engineering
Aircom, Inc Components Sales California, Inc. 
Airflow Company Richard A. Strassner Co. 
Alan Electronics Tech-Ser, Inc. 
Alfred Electronics  ................ Moxon Electronics
Ammon Instruments, Inc .................................................. Tech-Ser, Inc.
Antlab, Inc Jay Stone & Assoc. 
Applied Research, Inc Jay Stone & Assoc. 
Applied Technology, Inc Moxon Electronics 
Astrodata, Inc Moxon Electronics 
Astron (Skottie Electronics) Corp. Long & Assoc., Inc. 
Avnet Instrument Corp W. K. Geist Co.

California Instruments Corp... V. T. Rupp Co. 
California Technical Industries Perlmuth Electronics 
Cascade Research ........................................................... Moxon Electronics
Chalco Engineering Corp Walter Associates 
Cimron Corporation ....................................... Ault Associates
CircuitDyne Corp -................. T. Louis Snitzer Co.
Clairex Corp ..... Moxon Electronics
Clary Arithmetic Centers American Wireless 
Communication Electronics Costello & Co. 
Components Engineering & Mfg. Co ....................................Premmco
Computer Instruments Corp  Components Sales Calif. 
Computer Measurements Co Moxon Electronics 
Consolidated Ceramics & Metalizing Artwel Electric, Inc. 
Continental Connector Co -................. J. Logan & Assoc.
Continental Sensing, Inc Birnbaum Sales Co. Inc. 
Continental-Wirt Electronics Corporation ..Tom G. Maier Company 
Control Logic, Inc Jay Stone & Assoc. 
Coopertronix, Inc T. Louis Snitzer Co. 
CTS Corp   J. Logan & Assoc.

J-Omega Company.
J-V-M Microwave. .
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Omni Spectra, Inc -..............
Oread Electronics Laboratory, Inc.

Moxon Electronics 
15 - 41st Avenue, 
San Mateo; Fl 5-7961

O'Halloran Associates
McCarthy Associates
Peninsula Associates

Stone & Assoc., Jay 
349 First Street, 
Los Altos; 948-4563

Narda Microwave Corp  
National ResisTronics, Inc  
Neff Instrument Company 
NJE Corporation
North Atlantic Industries, Inc
North Hills Electronics, Inc....

O'Halloran Associates
3921 E. Bayshore 
Palo Alto; DA 6-1493

Peninsula Associates
1345 Hancock Street, 
Redwood City; EM 9-1226

Walter Associates 
... V. T. Rupp Co.

B
I

Jay Stone & Assoc.

. O'Halloran Associates 
R. W. Thompson Assoc. 
.......Peninsula Associates

Perlmuth Electronics 
McCarthy Associates 

.....................Tech-Ser, Inc. 
.... James S. Heaton Co.

.....Cain & Company

Tech-Ser, Inc.
800 San Antonio Rd..
Palo Alto; DA 6-9800

Neely Enterprises
501 Laurel, San Carlos;
LY 1-7661; 1317- 15th St..
Sacramento; Gl 2-8901

.....O'Halloran Associates 
Richard A. Strassner Co. 

Ault Associates 
....................Ault Associates 

Tech-Ser, Inc. 
....................G. H. Vaughan

REPRESENTATIVE DIRECTORY
Stone Associates, Carl A. 

800 N. San Antonio Road. 
Palo Alto; DA 1-2724

Thompson Associates, R. W. 
4135 El Camino Way.
Palo Alto; DA 1-6383

Vaughan Co., G. H.
Box 1253, Palo Alto: 
DA 1-1347

Walter Associates
Box 790, Menlo Park;
DA 3-4606

Whychell Company, T.
580 Spargur Drive, 
Los Altos: 948-0355

Wright Engineering 
126 - 25th Ave- 
San Mateo: 345-3157

Strassner Company, Richard A.
885 No. San Antonio Rd- 
Box 927, Los Altos: 948-3334

......................Compar San Francisco 
.................................Moxon Electronics

Peninsula Associates 
.............................T. Louis Snitzer Co. 
.......................................T. Louis Snitzer 
............................Perlmuth Electronics 
.........Components Sales Calif., Inc.

G. H. Vaughan 
Components Sales California, Inc. 
.................................. Walter Associates 
.................................. Walter..Associates 
....................Richard A. Strassner Co. 

Elliott Recht Assoc. 
Jay Stone & Associates  

Walter Associates 
Perlmuth Electronics 

Components Sales California, Inc. 
.............................. Artwel Electric, Inc.

Tom G. Maier Company 
............................................Tech-Ser, Inc. 
.................................... Neely.. Enterprises 
.............................. Perlmuth... Electronics 
............ .......................Walter Associates

Perlmuth Electronics 
941 Charleston Road, 
Palo Alto; DA 1-5064

Premmco, Inc.
2406 Lincoln Ave- 
Alameda; LA 3-9495

Recht Associates, Elliott 
175 S. San Antonio Road. 
Los Altos; 941 -0336

Rupp Co., V. T.
1182 Los Altos Avenue.
Los Altos; WH 8-1483

Snitzer Co., T. Louis 
510 So. Mathilda Avenue, 
Sunnyvale; RE 6-6733

- T. Louis Snitzer Co. 
—........................... Costello & Co.

Walter Associates 
......... .................. W. K. Geist Co. 

Artwel Electric, Inc. 
•- Moxon Electronics 

..........................Neely...Enterprises 

.................... Perlmuth Electronics 

............. .....------W. K. Geist Co. 
..........Richard A. Strassner Co. 
................O'Halloran Associates 

McDonald Associates

Quan-Tech Labs

Radiation at Stanford......................
Radiation Instr. Devel. Labs., Inc 

Rapid Electric Company
Raytheon - Distributor Products
Raytheon (Industrial Division).....
RdF Corporation ..............
Reeves Soundcraft..............................
Remanco, Inc

Carl A. Stone Assoc., Inc. 
...... O'Halloran Associates 

Birnbaum Sales Co. Inc.
Tech-Ser, Inc. 

... Compar San Francisco 
......Long & Assoc., Inc. 
....... W. K. Geist Co. 
...Richard A. Strassner Co. 
...Tom G. Maier Company 
.....T. Louis Snitzer Co. 

.....................Elliott Recht Assoc. 
Components Sales Calif., Inc. 
........................T. Louis Snitzer Co. 
. Tech-Ser, Inc.

Rese Engineering, Inc............................
Rixon Electronics, Inc ...............
RHG Electronics Laboratory  
Rohde & Schwarz Sales Co.................
Rowan Controller Co —. 
Rutherford Electronics Co..................

Sanborn Company .
Sangamo Electronics Div  
Scott, Inc., H. H........................-
Sealectro Corporation ...............
Sensitive Research Instrument  
Shielding Division, Shieldtron, Inc.........................
Sierra Electronic Div. of the Philco Corp T. Louis Snitzer Co. 
Solid State Products, Inc -.................................James S. Heaton Co.
Somerset Radiation Labs................................................Peninsula Associates
Sorensen .......- - -- O'Halloran Associa es
Sperry Microwave Company................................... McCarthy Associates
Sperry Rand, Electronic Tube Div. - Cain & Company 
Star-Tronics, Inc — - Richard A. Strassner Co. 
Stevens-Evans. Inc.. 5*/' ”C*
Stevens Manufacturing Co™ Artwel Electric, Inc. 
Systems Research -....... _..Moxon Electronics

— ** — Ault Associates

_ ___ ................Moxon Electronics 
_________________ Premmco, Inc. 
_______ Tech-Ser, Inc. 

_..T. Louis Snitzer Co. 
_________________ V. T. Rupp Co. 
______ Tom G. Maier Company 
________________ Costello & Co. 
______ Tom G. Maier Company 
_______ Tom G. Maier Company 
____________ Wright Engineering 
........ ............Peninsula Associates

R. W. Thompson Associates 
R. W. Thompson Associates 

.............................Moxon Electronics 

........................Wright... Engineering

_.............Premmco, Inc.
........... Compar San Francisco

McCarthy Associates 
..... ....... Neely.. Enterprises 
............. Moxon Electronics

........... Long & Assoc., Inc.
 .Tom G. Maier Company

...... ......... G. H. Vaughan 

. Goodrich & Associates 
Perlmuth Electronics 

...........Wright Engineering 
...........Jay Stone & Assoc. 
.........................Tech-Ser, Inc. 
.....Compar San Francisco

....................Tech-Ser, Inc.
....... ......American Wireless 

V. T. Rupp Co. 
..... O'Halloran Associates 

Premmco, Inc. 
Long & Assoc., Inc. 

...........Peninsula Associates

Laboratory for Electronics  
Lavoie Laboratories, Inc  
Lindgren Associates

Magnetic Metals, Inc  
Marconi Instruments  
Maser Optics, Inc., Trident Div  
McLean Engineering Labs  
McLean Syntorque Corp  
Melabs  
Melcor Electronics Corp  
Merrimac Research & Development. 
Metron Instrument Co  
Micro-Power, Inc  
Micro-Tel Corp  
Microtran Company Inc  
Microwave Associates 
Microwave Electronics Corp 
Microwave Technology, Inc. 
Mid Eastern Electronics, Inc 
Millitest Corp  
Molecular Dielectrics  
Molex Products Company 
Montronics, Inc  
Moseley Co., F. L  
Motorola, Inc  
MSI Electronics, Inc.

Systron-Donner Corporation -........

Tally Register Corp .........
Tamar Electronics, Inc  
Tech-Stok, Inc........................ ■
Telonic Industries and Engineering.........
Test Equipment Corp......................................
Tevco Insulated Wire  
Thermal Systems, Inc  
Torrington Manufacturing Company  
Tower Manufacturing Corporation 
Trak Microwave Corp  
Triconix Inc ..  
Tri-Ex Tower Company  
Tri mm Inc -...................—
Trygon Electronics, Inc...............
Tucor Company.............................

United Shoe Machinery Corp 
Unitrode Transistor Corp

Varian Associates, Recorder Division.. 
Varian Associates -..................
Vidar Corporation------- -------------- ----------- -

Ward-Leonard Company.  
Waterman Electronic Tube Company 
Wafers Corporation, The  
Wafers Manufacturing, Inc.....................
Watkins-Johnson Co - — 
Wayne-George Corp  
Weinschel Engineering, Inc  
Weldmatic Div. of Unitek Corp  
Welwyn  
WEMS. Inc  
Westrex Div. Litton Industries  
Wilk Instruments -  
Wiltron Co  
Wincharger Corp. (Zenith Radio Corp.) 
Winchester Electronics, Inc  
Winslow Electronics, Inc

Panoramic Electronics, Inc  
Paradynamics, Inc  
Peerless Electrical Products  
Philbrick Researches, Inc., George A, 
Philco (Microwave Div.)...................
Phillips Control Relays  
Physics Research Laboratories, Inc. 
Plastic Capacitors, Inc  
Plastoid Corporation  
Polarad Electronics  
Potter and Brumfield  
Precision Mechanisms Corp  
Probescope Company, Inc  
Pyrofilm Resistor Company, Inc.
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Electronic
Engineers and
Scientists

It's that time again!
We are staffed to aid you with 

production of your advertising ma
terial—from its inception through 
the printed literature you will need 
—or any part of it.

and learn about the 
opportunities for career 
advancement with our 
many client firms on both 
the West and East Coast.

(Companies pay the fee, 
of course.)

974 Commercial St., Palo Alto, Calif. 
An equal opportunity employer

Grange^
Associates

Drop in for a free 
ABACUS

PROFESSIONAL 
AND TECHNICAL 
RECRUITING 
ASSOCIATES
(A division of the Permanent 
Employment Agency)

825 San Antonio Road 
Palo Alto, California 
DA 6 0744

Walter Associates, Menlo Park, has 
embarked on a cooperative advertis
ing program with the lines it now 
represents: Chalco Engineering 
Corp.; Micro-Power, Inc.; MSI Elec
tronics, Inc.; Omni Spectra, Inc.: 
Electronic Modules Corp.; Hughes 
Aircraft Co., instruments; Micro-Tel 
Corp.; Microwave Technology, Inc.; 
and RHG Electronics Laboratory, Inc.

february 1, 196}

If you would like to apply for either 
position please contact Jerry Franks, 
personnel manager.

Sylvania Electric Products, Inc., has 
been awarded a $2 million contract 
for the development and production 
of twt to be used in the countermeas
ures systems of the B-58 Hustler being 
built by General Dynamics/Fort 

Worth.

Deleon Corp., Palo Alto, has re
ceived two additional contracts from 
the Federal Aviation Agency, total
ing $107,000, for the development 
and production of air navigational 
aids. One is for a clearance glide 
slope transmitter to improve the in
strument landing systems at airports. 
The other is for frequency deviation 
monitors for use with the FAA dop- 
pler for navigational systems.

ANTENNA PROJECT
ENGINEERS

Granger Associates has maintained a 
leadership position in the HF antenna 
field by emphasizing proprietary devel
opment based on a true understanding 
of modern requirements. Two project 
engineers capable of making contribu
tions to this work are now required.

1. An electrical engineer, five years' 
experience antenna design and devel
opment, with advanced degree in EE 
To perform preliminary and final de
sign of broadband HF antenna struc
ture and be responsible for antenna 
structures from proposal preparation 
to acceptance by customer.

2. A degreed mechanical engineer, eight 
years’ or more experience in the de
sign of mechanical structures. To be 
responsible for supervising the prepara
tion of detailed design packages, de
signing the mechanical portions of ' 
G/A’s large antennas and for selecting 
the proper components and materials.

MARCH

25-2 8

THE NATIONAL PRESS 
designers • lithographers 

printers • publishers 
850 Hansen Way • Palo Alto, California 

Telephone 325-3294-3295

IjUBUB575757575757575757575757 7757 77^' L
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Philco Corp, has signed a contract 
under which California will become 
the first state in the nation to use a 
large-scale digital computer in the 
registration of automobiles, nine mil
lion of which will be processed through 
a Philco 210 computer system, includ
ing a central processor with a 10-mi- 
crosecond magnetic core memory 
and 8000 words of memory capacity 
and seven magnetic tape transports 
on-line. Off-line hardware will include 
two other magnetic tape units, two 
Model 280 universal buffer-con
trollers, two high-speed printers, a 
card reader, and a card punch.

23 pressure transducers. 
Bonded Strain Gage Type, 
Teledyne Model 176, made 
by Taber Instrument Co. 

Nine are 0 to 300 PSI and 
fourteen are 0 to 5,000 PSI. 
Original cost was $400 each, 
will sell for $250 each. Guar

anteed 0.5% linearity or 
better. Immediate Delivery. 
If you want me to have them 
calibrated for you, add 
$35.00 to above price.

Joseph B. Kennedy has been ap
pointed senior development engineer 
at Microwave Electronics Corp., Palo 
Alto. He is former engineering group 
head in the microwave tube division 
of Hughes Aircraft Co., where he 
was engaged in advance develop
ment of traveling-wave tubes, includ
ing those for the Syncom and Sur

veyor programs.

NEW YORK
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GUARANTEED

TEMPORARY OFFICE HELP

GIVES 
YOU 

17.

Many satisfied electronic clients 
large and small

TO MATCH
THE NEEDS

I

model
300-G

Price: $315

IN YOUR OFFICE:

Typists, stenographers, transcribers, clerks, 
keypunch operators, bookkeepers, program

mers

of interest BALLANTINE
SENSITIVE ELECTRONIC VTVM

2%. 1 mV to 1000 V, 10 cps to 250 kc 
Available in 19 inch relay rack version as 
Model 300G-S/2 at $320

March 25-28 — IEEE INTERNA
TIONAL CONVENTION. Coliseum 
and Waldorf-Astoria Hotel, New 
York. Exhibits: W. C. Copp, IRE Adv. 
Dept., 72 W. 45 St., New York 36, 
N.Y. Program: Dr. D. B. Sinclair, IRE 
Headquarters, 1 E. 79 St., N.Y. 21, 
N.Y. *DL-10-19-62. Convention Rec
ord order from IRE Headquarters.

IN OUR OFFICE:

Typing, payrolls, calculating, clerical, key
punching, inventories, mailings

Mar. 18-22—ASA Western Metal 
Exposition and Cong. "Materials 
Needs of the Future." Pan-Pacific 
Auditorium and Ambassador Hotel, 
Los Angeles, Calif. Exposition Mgr., 
William J. Hilty, American Society 
for Metals, World Hdqts., Metals 
Park. Ohio.

MASSEY
TEMPORARY 

SERVICE. INC.

480 Lytton Avenue
Palo Alto 

DA 4-0651 EM 6-8476

february 1,

Apr. 10-11—Fourth Symp. on En
gineering Aspects of Magnetohydro
dynamics. Univ, of California, Berke
ley, Calif. Program chairman: Dr. G. 
Sargent Janes, Avco-Everett Research 
Lab., 2385 Revere Beach Parkway, 
Everett 49, Mass. Preprints by the 
symposium: authors may submit their 
papers to journals for publication.

ACCURACY
OVER ENTIRE METER SCALE

1 mV-250 V, 20 cps-20 kc
Ballantine's hand-calibrated logarithmic voltage scale makes it possible to read voltages 
to the same high accuracy at the bottom as at the top of the scale. You use the full 5 
inches of mirror-backed scale. This instrument incorporates the best of the features de
veloped in 25 years experience designing and building laboratory-quality vtvm’s. Conserva
tive operation of long life instrument tubes and high multiple path feedback over the 
frequency range result in a unit which is insensitive to tube deterioration or tube changes. 
There is less than l/i% change in indicated voltage for a change in power supply voltage 
of 115 ±10%.Every Model 300G is given a 50-hour "aging” at full power line voltage during a period 
of several days prior to its calibration. After calibration, each instrument is "aged” again 
for 3 to 4 hours and then cross-checked by a second operator at a second test console 
before final acceptance. This is not an occasional test but applies to every Ballantine 
instrument. Of course components such as indicating meters receive extensive testing 
prior to assembly into a vtvm.

You can be assured of more than 3000 hours use within specifications, without serv
icing or recalibration. The 300G is an excellent instrument for use as a reference standard 
in any electronics laboratory.
Frequency Range: 10 cps to 250 kc
Accuracy in % of reading anywhere on the 
scale: 1%, 1 mV to 250 V, 20 cps to 20 kc;

O BALLANTINE LABORATORIES 
■ Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF YOUR REQUIREMENTS FOR 
AMPLITUDE. FREQUENCY. OR WAVEFORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR ALSO AC DC AND DC AC 
INVERTERS. CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT-READING CAPACITANCE METER. OTHER ACCESSORIES.

Write for brochure
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It’s that time again!
We are staffed to aid you with 

production of your advertising ma
terial—from its inception through 
the printed literature you will need 
—or any part of it.

lease fee of $1800 per month it 
extremely powerful combination
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BAY AREA 
NON DEFENSE CAREERS FOR 
"Pioneering-Minded" 
Engineers (EE. ME) 

and Physicists 
$8,200/$! 5,000

N. Kishore, Jr. 
E. F. Nobrega 
R. D. Pering 
T. P. Redfern 
R. E. Reinhart 
H. W. Ruegg 
R. A. Smith 
A. E. Stark 
J. S. Tanner

SUBMIT 3 COPIES OF RESUME TO
SAN FRANCISCO 

Placement Bureau Agency
46 Kearny Suite 201
OTHER FREE/FEE POSITIONS— 

THE BAY AREA’S LEADING 
TECHNICAL & ENGRG. AGENCY

.... 15

..... „20

10

___ 2

-14
20
12

Back Cover

..... 14
..13

THE NATIONAL PRESS 
designers • lithographers 

printers • publishers
850 Hansen Way • Palo Alto, California 
Telephone 325 - 3294 - 3295

Engineers ...

AT FORUM 
Professionals 
serve the needs of

Professionals

A. Ameen
A. S. Brookman
D. R. Cobb
G. V. Dain
J. M. Dodd
J. A. Eikelman, Jr.
D. J. Fitzgerald
W. H. Foy, Jr.
C. H. House
A. Y. Jaddan
D. D. Jensen
J. F. Kirk

i 
e

£

Your educational and work 
background are highly special
ized, and a clear understand
ing of both is a prerequisite to 
serving your career develop
ment requirements.
At FORUM, our professional 
placement specialists speak 
your language: engineering. In 
addition, we are abreast of the 
opportunities, salary scales, 
contract awards and all other 
aspects of the engineering 
placement picture.
For information or for a com
plete job campaign (Resume 
preparation and referrals, in
quiry letters, interviews), stop 
in, call or write. You’ll like the 
thorough, confidential and 
professional service you will 
receive. Employers pay our fee.

multiples of 15

ERf- 
° ’ -

■HR• ■10 ■HF '■0 St

FORUM
PERSONNEL AGENCY

378 Cambridge 
Palo Alto 
California 
321-6582

the names of IRE 
members who have recently entered 
our area, thereby becoming members 
of the San Francisco Section:

Following are the names of individ
uals who have been elected to 
rent membership:

D. C. Allais
A. Assadabadi
M. F. Barkouki
H. J. Denton
H. V. Dickerson
G. K. Eakin
J. L. Herrero-

Urgel
J. F. Hinchey
D. R. Huffman

EMPLOYER PAYS FEE
Positions are local with the R & D divi
sion of major Bay Area mfr. of COM
MERCIAL electronic products and not 
subject to contract cancellation. Ex
cellent advancement potential due to 
expanding R & D.

PROJECT ENGR.: EE/ME/Phys to $15M;
8 yrs. exper. commercial electronic 
product development.

SR. ELECTRONIC ENGR.: BSEE (or 
Physics) to $13M: 6 yrs. exper. elec
tronic development including 3 yrs. 
solid-state digital circuit design and 
analysis.

ELECTRONIC ENGRS. (2): BSEE to 
$12M; 6 yrs. exper. in production engi
neering including circuit design; or 4 
yrs. solid-state circuits.

ASSOC. ELECTRONIC ENGR.: BSEE 
(pref. math, minor); $8,200/$10M; 2 
yrs. solid-state digital electronic R & D.

American Electronic Lab., Inc 11 

Ballantine Laboratories 19 

Brown. Wen .......... 14

Cabana Hotel 15 

Communicom —- 3 

Forum Personnel Agency ..................20

Gertsch Products, Inc. .Inside Back Cover 

Granger Associates —18 

Hughes Aircraft Co  7 

Lindgren & Associates, Inc — -13 

Massey's Temporary Placement 19 

Meyer, Carl C 18 

Minneapolis-Honeywell
Regulator Co  

National Press  

Neely Enterprises ............
Professional & Technical

Recruiting Assoc --18 

Radiation Counter Laboratories, Inc,... 15 

Radiation at Stanford..Inside Front Cover 

RHG Electronics Lab Inc  

San Francisco Placement Bureau ... 

Shielding, Inc.........................................

Tektronix, Inc..........................................

Tech-Ser Inc............................................

Thompson Ramo Wooldridge, Inc.. 

Tung-Sol Electric Inc. 

Varian Associates 

Vidar Corporation 

Walter Associates

R. H. Long
D. R. MacQuivey
E. E. Martin
J. E. Price
J. C. Sharp
G. A. D. Shaw
A. N. Silverman
G. Sirbola
L. D. Surber
D. B. Taylor
E. C. Wood
R. A. Zryd

25-28 

new product capsule ad 
"STORED LOGIC" COMPUTER

A new digital computer for scientific and 
engineering use, designated the TRW-230. 
ioins an existing family of TRW computers 
incorporating "stored logic," a design con
cept that makes it possible to build an ad
vanced computer with fewer circuits, thereby 
increasing reliability and lowering costs.

For a lease fee of $1800 per month it 
offers an extremely powerful combination 
of basic machine characteristics—fast cycle 
time, large internal storage capacity, and 
versatile input-output features. In addition 
to excellent hardware features, a large li
brary of scientific and engineering sub
routines developed for the TRW-23O’s pro
gram-compatible military counterpart, the 
TRW-130 (AN/UYK-I). is offered.

The unit has a 6-microsecond memory 
cycle time, an 8192-word core memory ex
pandable to 32,768 directly addressable 
words, and 1 1 interrupt lines that allow the 
computer to "interleave" computation with 
input-output operations for maximum effi
ciency.
Operation: Parallel by 15-bit word elements: 

333 kc clock rate.
Word Length: Variable in 

bits: i.e., 15, 30. 45, etc.
Order Structure: Variable by stored logic 

to be zero, single or multiple address 
structure.

Instruction Code: 82 microcommands with 
8500 unique combinations: macro-instruc
tion code adaptable to the problem.

Memory: 8192 word elements, random-access 
core, expandable to 32,768 words maxi
mum. 6-microsecond read-restore memory 
cycle.

Thompson Ramo Wooldridge Inc. 
8433 Fallbrook Ave., Canoga Park, Calif.

the section

Following are

IIIIS



Send for literature on FM-3 A series.

—Ssrtscfi —

■

I

YOUR GERTSCH FNI-3 
FREQUENCY METER CONVERTED 
TO MEET FCC REQUIREMENTS

I

I

FM-3A 2-Way Communication 
Frequency Meter

GERTSCH PRODUCTS, Inc.
3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201 

Northern California Office: 794 West Olive, Sunnyvale, California, REgent 6-7031

FM-3
Frequency Meter

I < ® > ..
I® •

*..

i
I

- factory conversion provides direct reading 
of all allocated channels in the 150-170 me band

All Gertsch Model FM-3 frequency meters can now be factory- 
converted to measure and generate all assigned channels in both 
150-170 me, and 450-510 me bands.... with ±.00025%(2.5ppm) 
accuracy. Instrument features a single 1-mc crystal which is 
easily standardized against WWV.
Converted units can also be operated as standard FM-3 instru
ments through 20 to 1,000 me, at .001% accuracy.
Conversion includes: an all transistorized converter module, a new 
front panel and carrying case, and a built-in amplifier (with 
speaker). Also, a front-panel jack allows input of external, audio 
signals, such as those from a Gertsch Model DM-3 deviation meter. 
Space for a DM-3 is provided in the case.
Compact size — only I31/fc" W x ll1/)" D x high.
New Gertsch frequency meters are also available in both battery 
operated and AC power supply units. New meters incorporate same 
features as converted instruments.



FROM VARIAN
Varian now offers the VA-873 SBK* amplifier klystron, providing the world's highest CW power

at X-band. More than 106 kilowatts was obtained from a single tube during extensive evaluation

tests in the laboratory. Production tubes will be conservatively rated at 50 kW CW. -single Beam Klystron

©VARIAN

106 kW CW 
ATX-BAND!

ASSOCIATES
TUBE DIVISION 
Palo Alto 34, Calif.

MICROWAVE TUBE GROUP: PALO ALTO TUBE DIVISION • BOMAC 
DIVISION • S-F-D LABORATORIES, INC. • SEMICON OF CALIFORNIA, INC. 
VARIAN ASSOCIATES OF CANADA, LTD. • SEMICON ASSOCIATES. INC.


