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March, 1967:  
Cover: Shown is a logo of the International Microwave Power Institute’ 

Symposium, being held this year in Palo Alto. 
Page 4: Prof. Marvin Chodorow, of Stanford’s Microwave Laboratory, opens the 

IMPI Symposium.  He was involved in development of the klystron at 
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royalties.  He was elected an IEEE Fellow. 
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Technical Management —To lead and
direct a staff involved in the develop­
ment of solid state amplifiers, oscilla­
tors, mixers and frequency multipliers
from UHF and up. BSEE plus 5 years'
experience required; MSEE preferred.

Systems Engineer, Microwave — Challeng­
ing and interesting programs in I.F. and
R.F. systems management and design
work. Should have previous contact and
job estimating experience on a high
technical level.

Project Engineer —Design and develop­
ment of microwave components includ­
ing UHF lumped element ferrite circula­
tors and filters, latching switches, etc.
BSEE or BS Physics with 3-5 years'
experience.

Staff Engineer — Number 2 position in our
Solid State Development Department-
total responsibility for specific key jobs
within the organization. Intermediate
level position.

Product Development Engineer — To
assist more senior engineers in product
engineering of active solid state de­
vices in UHF region; also be concerned
with passive devices such as filters.
BSEE and 1-2 years' experience.

Design Engineer, Senior — Design of solid
state circuitry, digital and analog cir­
cuitry; design of amplifiers and power
supplies.

These listings are only a representative
need of our current opportunities. Excel­
lent opportunities exist on all levels from
the entry level positions to senior techni­
cal management positions.
Write the Professional Employment Man­
ager, Warren Enos, 1045 DiGiulio, Santa
Clara, California.

SHAKE YOUR HAND

This might lead to a chat about your
career objectives... which will certainly
lead to our telling you what makes
Western Microwave such a desirable place
to work. Western Microwave’s phenomenal
growth in just 4 years has resulted in the
anticipated opening this year of brand new
facilities. There’s a great deal here for
you, your career and your family —and
many rewarding careers began here
with just a shake of the hand.

WESTERN MICROWAVE

Western Microwave is an equal opportunity employer



HIGH CONDUCTANCE
DIODES...
High speed
High current

--«■*____ ________Mechanical Data: All dimensions are in inches.
Encapsulation: Glass hermetic seal.
Marking: Either digital coding with cathode

band or color band coding from the cathode.
Leads: Dumet.

Radiation resistance
Proven reliability

...from HPA

Reliability and radiation resistance are spelled out
in published test results. For your copy and for a
data sheet on these specialized Hewlett-Packard
high-conductance diodes, call your HP field engi­
neer or write HP Associates, 620 Page Mill Road,
Palo Alto, California 94304.

Electrical characteristics at 25°C
Sym. | BV, •a I Op »w

Charactersllc Forward Current Breakdown
Voitas* Reverse Curren Capacitance

Reverse
Recovery

Tima
Tum-cn Time

Min. 500 35 - I - - —

■ -

I HP 1001
Max. - - 200 1.5 1.5 2.5

f
Min. 600 35 - 1 - - -

Max. - 200 3.0 2.0 2.5

HP 1003
Min. 300 25 - - - -

Max. - - 200 2.0 1.5 2.0

HP 1004
Min. 600 25 - - - —

Max. - - 200 4.0 2.0 2.0

HP 1006
Min. 500 50 - - - —

Max. - - 200 1.1 1.5 —

Units mA V nA PF ns J ns

Test Condllonj r,-i.4 V(Noto i) lt-10*A | (Kota 2) ,-OV.(-1.0 MHlj
—

Not* 1: Measured at a rapatition rata not to eicead Pta power dissipation.
Nota 2 V,-35 V tor 10M; Va-30 V (or 1001.1002; V,-20 V (or 1003. 1004.

HEWLETT
PACKARD ^

NEELY
SALES DIVISION

North Hollywood, (213) 877 1282 • Palo Alto, (415)
327-6500 • Sacramento, (916) 482-1463 • San Diego
(714) 223-8103 • Scottsdale. (602) 945-7601 • Tucson’
(602) 623-2564 • Albuquerque, (505) 255-5586 • Las
Cruces, (505) 526-2486 • Seattle, (206) 454-3971
Denver, (303) 771-3455 • Salt Lake City, (801) 486-8166

2455



What interests you most...

MONEY
or

ADVANCEMENT...
0i\oo ?

Why not tell us what you want, and let us show you
how to get it? That’s our job. Here’s how we do it:

• First, we find out what you want
• Second, we find out

who has what you want
• Third, we get you together

...and it costs you nothing

SAN FRANCISCO

DRAKE PERSONNEL AGENCY
a division of

DRAKE INTERNATIONAL SERVICES, LIMITED
A total, world-wide personnel service SAN JOSE

American Savings Building Community Bank Building
Suite 1001 In the Bay Area: Suite 614

690 Market Street 111 West Saint John
421-5313 293-7317
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volume 13
n umber 7

march, 1967

Published monthly except July and August
by San Francisco Section,

Inmstitutc of Electrical and Electronics Engineers

address all mail to
IEEE, Suite 2210, 701 Welch Road

Palo Alto, California 94304
Telephone: (415) 327-6622

Members: send address change promptly to
IEJEEE. 345 East 47th St., New York, N.Y. 10017

Send copy of letter to Section Office

executive editor:
JAMES D. WARNOCK

advertising director:
ERNESTO A. MONTANO

editorial & advertising assistant:
MRS. JEAN HELMKE

subscriptions:
S4.00 (members); $6.00 (others);

overseas, $7.00 per annum

contents

IMPI Symposium — 4,6
Meeting Calendar — 7,9

WESCON News —7
Meetings Ahead —8-13

Patents Pending by Zamzow— 10
IEEE News— 11
Grid Swings— 14

Mfg/Rep Index & Directory—15
The Section - Membership— 16

Classified Advertising—16
Advertisers Index—16

s a n Jr ancisco
section officers

Chairman: E. H. Hulse
Vice-Chairman: Fred J. Mackenzie

Secretary: J. E. Barklc
Treasurer and

Membership Chairman: John Damontc
Lockheed Missiles & Space Co., 742-6112

Publications Advisor:
David Kirby

Hewlett-Packard, 326-7000
Executive Secretary:
James D. Warnock,

Section Office, Suite 2210, 701 Welch Road
Palo Alto, California, 327-6622

Second class postage paid at San Francisco

advertising

California & National: E. A. Montano, IEEE,
01 Welch Rd., Palo Alto, Calif. (415) 327-6622

East Coast: Cal Hart, Martin & Hart,
25 W. 43rd St., New York, N.Y., LW 4-1290

Fly

TWA
to the

IEEE
SHOW!

Non-stop jets to New York
at

9am 10am 12 noon
1:30pm 10:45pm

Your choice of 7 entrees in First Class and 2 entrees
in Coach —plus wide-screen color movies and 8 channels
of music and fun. No other airline offers service like
this!

For reservations and information,
call TWA “Convention-Air” Desk

982-4080

m a r c h , 1 9 6 7 g r i d—3



, M p, s y m p o s i u m n e u» 5

PRELIMINARY PROGRAM
W SECOND ANNUAL IMPI SYMPOSIUM ON MICROWAVE POWER, STANFORD MARCH 29-31, 1967

TUESDAY, MARCH 28
WEDNESDAY MORNING AT 9:30

INTRODUCTORY SESSION WEDNESDAY, MARCH 29
6:00 to 9:00 P.M. Session A 8:30 to 9:30 A.M.

Advance Registration
Cabana Hotel WELCOME: MARVINCHODOROW

Registration at
Dinkelspiel Auditorium

Palo Alto Director, Microwave Laboratory Stanford University
Head, Applied Physics Division

Stanford Universitv
I M PI

Id IN I

s y m p o s i u m n e w s

IMPI BACKGROUND
Session Chairman: John E. Gerling

Watkins-Johnson Co. and
President, IMPI

The International Microwave Power
Institute was organized at the 1966
Symposium on Microwave Power held
at the University of Alberta, Edmon­
ton, Canada March 24-25, 1966. It
was formally established as a non­
profit association with its principal
office in Vancouver, Canada during
the summer of 1966. The official pub­
lication of the institute is the Journal
of Microwave Power. Volume 1 of this
journal was issued in three numbers
during 1966 and contained the pro­
ceedings of the 1966 symposium. Vol­
ume 2 will appear quarterly during 1967
and will include both the proceedings
of the 1967 symposium and other con­
tributions.

Papers on the subject of microwave
power and its applications are solicited
by the journal and manuscripts should
be sent to:

W. A. Geoffrey Voss, Editor
Journal of Microwave Power
University of Alberta
Edmonton, Alberta, Canada

The following excerpt from the con­
stitution states the purpose of the insti­
tute: “The purpose of this institute is
the furtherance of the use and under­
standing of microwave energy for non­
information, non-communication appli­
cations:

• by bringing together scientists,
engineers and interested individuals
for conference and discussion

• by educating all interested indivi­
duals to a better understanding of
the technology and applications of
microwave energy

• by publishing technical and scien­
tific information through the Jour­
nal of Microwave Power and such
other publications as are found
appropriate

• by encouraging industrial and uni­
versity research and development
into microwave energy applica­
tions.**

Anyone whose interests include the
(Continued on page 6)

Al. Microwave Power Systems — A
General Introduction
DONALD A. DUNN, Stanford
University

A2. Microwave Heating Technique in
Europe
HERBERT PUSCHNER

A3. Economic Advantages of Micro-
wave Energy in the Paper Indus.
DAVID J. GOERZ, JR., Bechtel
Corp. and
JAMES A. JOLLY, Eimac Divi­
sion, Varian Associates

WEDNESDAY AFTERNOON AT 2:00
Case Studies of

Industrial Processing Systems

Session B

Session Chairman: ROBERT W.OLIN
Potlatch Forests

Bl. Microwave Curing and Drying
of Plywood Coatings
LEO M. FORMAN, Evans Pro­
ducts Co.

B2. Curing Epoxy Resin Impregnated
Pipe at 2450 MHz
NORMAN H. WILLIAMS, Ei­
mac Division, Varian Associates

B3. Drying of Incense Cedar Pencil
Slats by Microwave Power
HELMUTH RESCH, University
of California, Berkeley

B4. Practical Aspects of Microwave
Veneer Redrying
GERALD GRUBER, Boise Cas­
cade Corp.

B5. Snack Food Processing
ORA SMITH, Cornell University

B6. The Application of Microwaves
for the Processing of Poultry
RANDALL MADDUX, Ocoma
Foods Co., and
CARL M. OLSEN, Atherton Di­
vision, Litton Industries

B7. A Production Man’s View of Mi­
crowave Processing of Potatoe
Chips
NOLAN WHITE, Seyfert Foods

WEDNESDAY EVENING AT 6:30
Cocktail Party at Cabana Hotel

Palo Alto

THURSDAY, MARCH 30

THURSDAY MORNING AT 9:00
Advanced Microwave Power Systems

Session C

Session Chairman: OSCAR BUNEMAN
Stanford University

Cl. Microwave Powered Helicopter
System
WILLIAM C. BROWN and J. R.
MIMS, The Raytheon Corp.

C2. Radiomechanical Energy Conver­
sion in Microwave and Optical
Frequencies
T. KORYU ISHII, THOMAS A.
NICOUD, STANLDY V. JAS-
KOLSKI, CHARLES KRONEN-
WETTER, and ALFRED P.
SZEWS, Marquette University

C3. The Efficient Conversion of Mi­
crowave Energy to Direct Current
Energy by Means of Semiconduc­
tor Rectifiers
PAUL H. SMITH, Motorola, Inc.

C4. Microwave Power for Tube Ve­
hicle Propulsion
KEN E. MORTENSEN, DEAN
N. ARDEN, and J. A. BRAD­
SHAW, Renssalaer Polytechnic
Institute

C5. The Canadian Intense Neutron
Generator
P. R. TUNNICLIFFE, Atomic
Energy of Canada, Ltd.

C6. Microwave Power for Separation
of High Energy Particles

H. HAHN and H. J. HALAMA, |
Brookhaven National Laboratory

THURSDAY AFTERNOON AT 2:00 j
Biological Effects of Microwaves

Session D

Session Chairman: CARL M. OLSEN
Atherton Division, Litton Industries t

Dl. The Use of Microwave Energy to
Destroy Soil Micro-organisms
KENNETH F. BAKER, Univer­
sity of California, Berkeley

4 — g r i d march,1967



it’s the new Type 491
10 MHz to-40 GHz

You can judge its performance by these
features . . . internal phase lock for
stable displays even at 1 kHz/div dis­
persion . . . resolution range of 1 kHz
to 100 kHz coupled to calibrated dis­
persion for operational simplicity . . .
dispersion range of 10 kHz (1 kHz/div)
to 100 MHz (10 MHz/div) for direct
readings of relative frequency from the
display . . . CW sensitivity of —110 to
—70 dBm depending on frequency . . .
and display flatness of ±1.5 dB over
100 MHz dispersion.
With oscilloscope-type triggering and
sweep circuitry, you can trigger from
internal, external or line sources, and
have wide choice of sweep rates from
0.5 s/div to 10 jus/div in a 1 -2-5 sequence.
Other features include EMI (RFI) sup­
pression . . . trace intensification of
high speed segments of the waveform
.. . camera compatibility with the Tek­
tronix Type C-30 for easy, high quality
photographs . . . bright display, small
spot size, long persistence (P-7) phos­
phor on a new 4-inch rectangular CRT
with 8x10 div (1 div equals 0.8 cm) dis­
play . . . and DC-coupled recorder
output.
The Type 491 is only 7" high by 12"
wide and 22" deep, weighs less than 40
pounds and requires only 55 watts.
Yet it has the broad frequency range
and high performance you need for
most applications. And setup is easy
even at waveguide frequencies—just
mount one of the external waveguide
mixers to your source and couple it to
the Type 491 with a flexible cable.
As shown, the carrying handle adjusts
for various tilt positions and provides
a sturdy support stand. The front panel
cover serves as a storage case for the
included accessories suchasadapters,
cables, waveguide mixers and coax at­
tenuators. And the rugged construc­
tion of the Type 491 lets you carry lab­
oratory performance to the job.

Type 491 (with accessories) . . $4200
U.S. Sales Price f o C- Beaverton. Oregon

Tektronix, inc. san francisco field offices
3750 FABIAN WAY • PALO ALTO. CALIF. • Phone: 326-8500

1709 MT. DIABLO BLVD. • WALNUT CREEK. CALIF. • Phone:935-6101
From Oakland. Berkeley. Richmond. Albany and San Leandro: 254-5353
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ARRANGEMENTS
STANFORD UNIVERSITY is lo­

cated at Stanford, Calif., immediately
adjacent to the City of Palo Alto, and
24 miles southeast of the San Francis­
co airport (see map). There is regular
limousine service at SI.85 from the air­
port direct to the Cabana, the head­
quarters motor hotel at 4290 ElCamino
Real, Palo Alto. The trip take approx­
imately 45 minutes, longer during peak
traffic periods. On Wednesday morn­
ing, a special bus, leaving at 8:30 a.m.,
will provide transportation from the
Cabana to the central campus, a dis­
tance of somewhat under three miles.
Taxicabs will be available as well. For
those with cars, parking should be
available in the parking lot just south
of Tresidder Union.

ROOM RESERVATIONS should be
made directly with the Cabana. Single
occupancy rate is SI7.00, double occu­
pancy SI 1.00 per person. Several motels
are located nearby and the Cabana has
arranged for any overflow. Space in
motels is available at approximately
S12.00 for single and S8.00 per person
double occupancy. The Palo Alto
March weather is quite mild, with only
a minor chance of rain.

REGISTRATION Tuesday 6:00-9:00
p.m. in the lobby of the Cabana.
Starling at 8:30 a.m. on Wednesday
morning and thereafter during the
meeting, a registration and information
desk will be operated in Dinkelspiel
Auditorium, just outside the meeting
rooms. A message board will be lo­
cated there as well. The registration
fee of S50.00 includes 1967 member­
ship dues in IMPI and a 1967 subscrip­
tion to the Journal of Microwave
Power which will include the 1967
Symposium Proceedings. The fee also
covers the costs of luncheons for three
days, cocktail party tickets, coffee
during the symposium and bus trans­
portation.

FOOD is available all day and eve­
ning in the cafeteria on the ground
floor of Tresidder Union, starting at
7:00 a.m. Information on other nearby
restaurants will be available at the time
of registration. Coffee will be available
during the mornings and afternoons
outside the meeting room.

SMALL CONFERENCE rooms near
Dinkelspiel in Tresidder Union, Tre­
sidder 270 and 271, will be available
on an informal basis. Also room 269
will be available as a press room and
have a phone, (415) 321-2300, X-4322,
with an attendant to receive messages
and to help with travel reservation
problems.

MORE BACKGROUND
use of microwave energy may become
a member of the institute upon appli­
cation and acceptance by the institute.
For 1967 the dues have been set at
S15.00 (U.S.) including a year’s sub­
scription to the Journal of Microwave
Power.

The institute is managed by a seven
man board of governors. The members
of the board are presently as follows:

John E. Gerling, Watkins Johnson
Co., president; W. A. Geoffrey Voss,
University of Alberta, editor, Journal
of Microwave Power and executive
vice-president; William C. Brown, Ray­
theon; Donald A. Dunn, Stanford Uni­
versity; James A. Jolly, Eimac Division,
Varian Associates; Alan E. Supplce,
Cryodry Corp.; Lewis C. Bancroft,
Dupont Co.

The chairman of the 1967 symposium
is Donald A. Dunn. The technical pro­
gram was arranged by John E. Gerling,
William C. Brown, Donald A. Dunn,
Alan E. Supplee, Lewis C. Bancroft,
and Carl M. Olsen. The local arrange­
ments were made by Alan E. Supplee.

MORE PROGRAM

D2. Comparative Effects of Microwave
and Laser Light Energy on Micro­
organisms
GEORGE K. YORK, University
of California, Davis

D3. The Action of Microwave Radia­
tion on the Eye
RUSSELL L. CARPENTER,
Tufts University, Medford, Mass.

D4. Some Considerations in the Pro­
cessing of Potato Chips by Micro-
waves
S. A. GOLDBLITH, Massachu­
setts Institute of Technology

D5. Some Effects of Microwave Cook­
ing Power Upon Certain Basic
Food Components
HELEN J. VAN ZANTE, Iowa
State University, Ames, Iowa

D6. Ultraviolet Spectra of Heated and
Microwave Irradiated Protein
Solutions
MARSHALL W. CRONYN and
RUTH KAVENOFF, Reed
College

THURSDAY AFTERNOON AT 2:00
Buses Leave for Field Trip to

Eimac Division, Varian Associates
San Carlos, and to

Cryodry Corp., San Ramon

Those wishing to visit these plants
prior to or after the conference arc
also invited to do so by these companies.
Arrangements for such visits should be
made directly with the companies.

FRIDAY, MARCH 31

FRIDAY MORNING AT 9:00
Microwave Properties of Materials and

Chemical Processing

Session E

Session Chairman: L. C. BANCROFT
Dupont

El. Physics of Microwave Heating
JEROME R. WHITE, Eimac Di­
vision, Varian Associates

E2. A Materials Evaluation Technique
for Microwave Power Processing
W. A. GEOFFREY VOSS and
WAYNE R. TINGA, University
of Alberta

E3. High Temperature Chemical Pro­
cessing Via Microwave Absorption
J. D. FORD and D. C. T. PEI,
University of Waterloo, Canada

E4. Chemical Processing in a Micro-
wave Discharge
PETER H. DUNDAS, Massachu­
setts Institute of Technology

E5. Microwave Hydrogen Plasma in
Gas-Solid Systems
EUGENE J. MEZEY and JO­
SEPH H. OXLEY

FRIDAY AFTERNOON AT 2:00
Business Meeting of IMPI
Including Announcements

Regarding 1968 Symposium and
Election of President for 1967-68.

The Nominating Committee
has nominated

JAMES A. JOLLY for this office

FRIDAY AFTERNOON AT 2:30
Panel Discussion

Session F

Session Chairman: THOMAS D.SEGE
Eimac Division, Varian Associates

Participants to be announced.

march, 19676 — g r i d



w e scon news

MARCH 8, WEDNESDAY, 8:00 PM — Microwave Theory & Techniques
Microwave filters and diplexers
Dr. Leo Young, head, microwave techniques program. Stanford Research Institute
Place: Hewlett-Packard conference room 5M, 1501 Page Mill Rd., Palo Alto
No dinner

MARCH 13, MONDAY, 8:00 PM - Reliability
The Mariner Mars parts screening program
Warren H. Lockyear, JPL, Pasadena
Place: Physics Lecture Hall room 101, Stanford University
Cocktails: 6:00 PM
Dinner: 7:00 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Ken Sladky, 591-1414, ext. 345; W. W. DeVillc, 326-4350, ext. 6133

MARCH 14, TUESDAY, 8:00 PM-Magnetics
Magnetoopic detection of high density recording
Dr. David Treves, Ampex Corp., Redwood City
Place: Ampex Cafeteria, 401 Broadway, Redwood City (north of fountain)
No dinner

MARCH 14, TUESDAY, 7:30 PM-Power
The zinc-air battery for vehicular propulsion
A. C. Eulberg, staff member. General Atomic Division of General Dynamics Corp.,

San Diego
Place: Engineers’ Club of San Francisco, Hong Kong Bank Bldg., Pine &

Sansomc Sts.
Cocktails: 5:30 PM
Dinner: 6:30 PM
Reservations: Engineers' Club; GA 1-3184 by noon March 14

MARCH 15, WEDNESDAY, 8:00 PM — Communication Technology/
Engineering in Medicine and Biology/San Francisco Section

A look at the nervous system as a communications channel
Dr. William Pancoe, physiologist, department of zoology, University of Wyoming
Place: Lockheed auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
Cocktails: 5:45 PM Chez Yvonne, 1854 El Camino Real, Mountain View
Dinner: 6:15 PM Menu choice: Brochette of tenderloin tips S5.00; Veal patillate

S4.25, both full dinners inch tax & tip
Reservations: Robert Howland (408) 291-4039; George Griffith (415) 591-8461

ext. 515; Ed Combs (415) 397-1471 by March 15, noon

MARCH 15, WEDNESDAY, 8:30 PM-Santa Clara Valley Subsection
The photomicrography of the liquid crystal state
Marcel J. Vogel, advisor chemist, IBM ASDD, Los Gatos
Place: Room 134, McCullough Bldg., Stanford University
Dinner: 6:30 PM (no host) Rickey’s Hyatt House, 4219 El Camino Real, Palo

Alto
Reservations: Carl Hollstein, 736-0310, Don McCauley, 326-4350 ext. 4757 by

March 13

MARCH 18, SATURDAY, 6:00 PM-Audio & Electroacoustics/
Acoustical Society/Audio Engineering Society

Synesthesia (?) Ladies invited
Dr. William Baldridge and Leo Kulka
Place: Tiger Room, Hilton Inn, San Francisco Airport
Dinner: 8:30 same place, by reservation only
Reservations and further information: Mrs. Westburg, 961-5100 by March 15

MARCH 20, MONDAY, 8:15 PM-Nuclear Science
Nuclear weapons diagnostic instrumentation
Robert B. Patten, senior scientific specialist, EGG, Las Vegas
Place: Villa San Ramon, Crow Canyon Rd. & Hwy 21
Cocktails: 6:30
Dinner: 7:30—-choice of chicken breast or veal scallopini $4.00 inch tax & tip
Reservations: Mrs. Arlene Lenzi, 837-5311, ext. 301 by Mar. 16

CALL FOR PARTICIPATION
A “call for participation’’ in the

technical program of the 1967 Western
Electronic Show and Convention has
been issued by the program chairman,
Dr. Donald R. Scheuch, Stanford Re­
search Institute.

WESCON, co-sponsored by the Los
Angeles Council and San Francisco
Section, representing IEEE Region 6,
and by the Western Electronic Manu­
facturers Association, will be held in
San Francisco August 22, 23, 24, and
25, 1967.

The WESCON “call’’ is for session
proposals, rather than for individual
papers. Dr. Scheuch indicated that the
WESCON program will be made up of
20 sessions to be presented during the
four-day convention, and that four of
these will be special sessions organized
by the technical program committee.
Sixteen others will be selected from
among session proposals received in
response to the “call.’’

Ernest W. Pappenfus, Granger As­
sociates, is vice chairman of the com­
mittee, and overall convention planning
is under direction of John C. Beckett,
Hewlett-Packard Co., who is 1967
WESCON convention director.

Under WESCON’s “session unit’’
approach, the volunteer organizers sub­
mit proposals for session topics, to­
gether with suggestions of speakers who
will be invited to prepare papers cover­
ing specific sub-topics under the main
topic. There will be four papers in
each 2l/i hour session.

In the “call,” proposing individuals
are asked to submit a letter of intent
to propose, including subject area and
an outline of the session to Dr.
Scheuch, c/o WESCON, 701 Welch
Road, Palo Alto, California 94304 by
March 15. If approved by the commit­
tee, the organizer will be requested to
prepare a full session proposal by a
deadline of April 15.

According to Dr. Scheuch, areas of
interest to the committee will include
(but not be restricted to) the following
subjects:

Engineering Education: particularly
programs for the continuing education
of professional engineers.

Biomedical Electronics: for example,
advances in medical instrumentation,
electronic systems for hospitals, re­
search into new applications.

Electrical Power Systems: power
sources, power systems, electrical power
transmission, electrically powered trans­
portation systems.

Aerospace Systems: projected mis­
sions, and their requirements for ground

(Continued on page 10)
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FILTERS & DIPLEXERS
Dr. Leo Young, head, microwave

techniques program, electromagnetic
techniques laboratory, Stanford Re­
search Institute, Menlo Park, will dis­
cuss microwave filters and diplexers at
the March S meeting of the Microwave
Theory & Techniques chapter.

Filters are at the heart of many
design problems. They are used to sep­
arate or to combine different frequen­
cies, such as frequency converters or
multipliers, or multiplex communica­
tions. Filters are used to confine the
radiation from high-power transmitters
within assigned spectral limits. Con­
versely, other filters are used to protect
receivers from interference outside their
operating bands. Filter-like networks
occur in impedance matching, such as
between two transmission lines of dif­
ferent characteristic impedances, or
between a resistive termination and
a reactive load such as a diode in
a parametric amplifier. There is need
for filters at all frequencies, from very
low through microwave to optical fre­
quencies and beyond.

A diplexer separates power entering
a common input into two frequency
bands; or conversely, it combines two
frequency bands arriving separately into
a common output. A miltiplexer ex­
tends this principle from two to many
channels. Frequently, a multiplexer is
made up of a cascade of diplexers be­
cause of the mechanical problems in
connecting many filters close to a single
junction.

meeting ahead

LIQUID CRYSTALS
The photomicrography of the liquid

crystal state will be the subject of the
March 15 meeting of the Santa Clara
Valley Subsection.

The photomicrographs in this exhibit
show something familiar in a new way.
They arc the work of Marcel J. Vogel,
advisory chemist for the Los Gatos
Laboratory of the advanced systems
development division, who was singled
out as one of IBM’s outstanding in­
ventors in 1962 and again in 1963.

Many awards, including the 1963
Watson Trophy for photography in
IBM, San Jose, have come to Mr.
Vogel. In the 1963 competition spon­
sored by the Biological Photographic
Association, “Methyl Succinic Anhy­
dride,” he won first place and earned
the Charles S. Foster Memorial Cita­
tion for exceptional achievement in
photomicrography.

meeting ahead

Spectrum is sent to Student Members
during their last six years as seniors
and to graduate students.

Young Treves

meeting a h e a d

MARINER
SCREENING PROGRAM

Warren H. Lockycar, Jet Propulsion
Laboratory, Pasadena, will discuss the
Mariner Mars parts screening program
at the March 13 meeting of the Reli­
ability chapter.

Mr. Lockycar is manager of the
electronic parts engineering section at
the Jet Propulsion Laboratory. He re­
ceived his bachelor of electrical engi­
neering degree from the University of
Denver in 1946 and a master’s degree
in 1947 from the same university. He
joined the Jet Propulsion Laboratory
in 1955 as a cognizant engineer on the
Corporal missile program. His JPL ex­
perience includes the electronic parts
program for the Sergeant missile, Mari­
ner II, Mariner Mars 1964, and the
Ranger Scries spacecraft. His current
responsibilities include the management
of the electronic parts reliability activi­
ties associated with the Mariner Venus
’67 and the Mariner Mars ’69 projects;
evaluation of electronic parts in sterili­
zation environments and R&D efforts
in screening life studies and failure
mechanisms.

He has served as secretary to the
NASA parts working group and is a
working member of the new NASA
Parts Steering Committee.

meeting ahead

SLAC COMPUTER R&D
W. F. Miller, professor of computer

science at Stanford and group leader
of the computation group, Stanford
Linear Accelerator Center, will discuss
computer research and development at
the March 28 Computer group meeting.

Miller Patten

MAGNETOOPTIC DETECTION
Dr. David Treves, member of the

research staff at Ampcx, will discuss
magnctooptic detection of high density
recording at the March 14 meeting of
the Magnetics chapter.

The various noise sources in a high
density magnctooptic readout system
will be evaluated. It will be shown
that shot noise is not severe even at
interrogation rates of 107 bit per sec
when bit areas arc in the 10-6 cm2
range. Various techniques used to
reduce the noise originating from sur­
face imperfections will be described and
their effectiveness demonstrated by ex­
perimental results.

Holding four degrees from the Tcch-
nion, Israel Institute of Technology,
Haifa, Dr. Treves held teaching and
research positions in Israel, at Pomona
College, at Bell Telephone Laboratories,
and at the Wcizmann Institute of
Science before joining Ampex in 1965.
His specialties arc magnetism and mag­
netic materials.

meeting ahead

meet i n g a h e a d

NUCLEAR DIAGNOSTICS
Robert B. Patten of EG&G Inc.

will present a talk titled “Twenty Years
of Nuclear Weapons Diagnostic Instru­
mentation” to the Nuclear Science
chapter on March 20.

The talk will trace the story of
diagnostic instrumentation from the very
first atomic explosion TRINITY to the
present day underground events. A
color movie and slides will graphically
display the various types of nuclear
tests, such as tower, airdrop, balloon,
water, and underground. Advances in
nuclear radiation detectors, fast pulse
circuits, coaxial cable, travelling wave
oscilloscopes, and logarithmic devices
due to the particular nature of nuclear
testing will be reviewed. Finally, the
special requirements placed upon instru­
mentation for underground testing, per­
mitted by the atmospheric lest ban,
will be briefly detailed.

The speaker has been active for over
twenty years in the design, develop­
ment, and operation of diagnostic in­
strumentation for nuclear weapons
tests, beginning with the first atomic
test. He has supervised nuclear diag­
nostic experiments, and has been re­
sponsible for maintaining liaison with
the scientific personnel of both the
Los Alamos and Lawrence Radiation
Laboratories in the performance of their
experiments at the Nevada Test Site
and the Pacific Proving Grounds.
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miarch 21, TUESDAY, 8:00 PM — Antennas& Propagation
tutorial series on tropospheric propagation
E«.ecture no. 2: March 21, Robert F. White and Richard U. Laine, staff engineers,

Lcnkurt Electric. Subject: Tropospheric effects on line-of-sight propagation.
l ecture no. 3: April 18. Dr. A. T. Waterman. Jr., professor at Stanford University

and Don Cox, research assistant, Stanford University. Subject: Transhorizon
propagation effects.

tt-eciurc no. 4: May 16. Dr. Glenn Keitel, head, EE Dept., San Jose State College,
Subject: Tropospheric earth-space effects.

P°iace: Lockheed auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
EDinncr: 6 PM., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: W. K. Chang, 591-1414, ext. 223

MIARCH 21, TUESDAY, 8:00 PM-Automatic Control
GDesign of nonlinear hydraulic servo with time delay
PHenry S. Baeck, senior electrical engineer, ordnance engineering div., FMC Corp.,

San Jose
PPiace: FMC Corp., 1105 Coleman Ave. (corner of Ncwhall St.), San Jose. (Take

Coleman off-ramp from Hwy. 17)
EDinner: 6:30 PM, Rare Steer, 1240 Coleman Ave., San Jose
v\'o reservations required

RMARCH 22, WEDNESDAY, 8:00 PM — Aerospace & ElectronicSystems
BRadio frequency interference
* R. O. Lange, senior research engineer, Lockheed M&S Co., Sunnyvale
I Place: Lockheed auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
I No dinner

■MARCH 23, THURSDAY, 8:30 PM - Information Theory
OCascade product codes
a Prof. Norman Abramson. EE Dept., University of Hawaii
IP.ace: Stanford Research Institute, 333 Ravcnswood Ave., Menlo Park, Bldg. 1,

Conf. Room B
I Dinner: 6:30 PM, L’Aubcrgc, 2826 El Camino, Redwood City
! Relegations: Mrs. Deane Saltzman, 326-4350, ext. 4101 by Mar. 22

(MARCH 27, MONDAY, 7:30 PM- East Bay Subsection
The Apollo mission and program status
Dr. William A. Lee, assistant manager, Apollo spacecraft program, Houston, Texas
Place: PG&E Oakland Service Center, 4801 Oakport St., Oakland
Dinner: Speaker & officers will have dinner at Edgewater Inn. (Anyone also de­

siring dinner should make arrangements for their own group.)
Reservations (for meeting only): Valerie Gomes (Livermore) 447-1100 ext. 8031;

Layne Winkle (San Jose) 291-4567; Mrs. Emerson (Oakland) 835-8500

MARCH 28, TUESDAY, 5:30 PM-Computer
Computer R & D at SLAC
Tour of SLAC at 5:30; talk at 8:00
Prof. W. F. Miller, group leader of compulation at SLAC and Prof, of Compu

Science at Stanford
Place: Auditorium, SLAC, 2575 Sand Hill Rd., Menlo Park
Dinner: 6:45 PM, SLAC cafeteria , vM-ttilext 45034
Reservations: (dinner reservations essential) Mrs. Chris Jensen,

S2.10 per person, by Mar. 24

I

MARCH 29, WEDNESDAY, 8:00 PM — Electron Devices
Microwave oscillations in GaAs
Dr. Daniel Dow, manager of microwave semiconductors, Varian Associates
Place: Physics Lecture Room 100, Stanford University
Dinner: 6:30 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Mrs. Biggs, 326-4000, ext. 3021 by Mar. 28

APRIL 7, FRIDAY, 7:30 PM-San Francisco Section/Santa Clara
Valley Subsection

Annual Pioneers’ Night: IEEE members, families and friends
Highlights of Section anniversaries, the Perham Foundation and Foothill Etc

Museum, followed by open house tours and planetarium show.
Place: Foothill College, 12345 S. El Monte Ave., Los Altos Hills
Dinner: 6:30 PM, Main dining room of Foothill Student Center
Reservations: Mrs. Helmke (Section office ) 327-6622 or in San Francisco.

433-4567 ext. 3351 . th-r
8:30 Planetarium show limited to 120 persons who make reservations

dinner tickets are purchased

ENGINEERS
and

MANAGERS
B.S., M.S., Ph.D.

Urgent Requirements
by Our Clients in

Commercial Product
Areas for Experienced

Engineers to Staff
Key Positions in

ENGINEERING
MARKETING

MANUFACTURING
in fields of

COMPUTERS
COMMUNICATIONS
INSTRUMENTATION
SEMICONDUCTORS

MICROWAVE DEVICES

for personal and
confidential referrals

to client management,
at no cost to you,

please submit resume.

ENGLERT
and

COMPANY
Management Consultants

2555 Park Boulevard
Palo Alto, Calif.

(415) 326-7390
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Baeck Lee

meeting ahead

AUTOMATIC CONTROL
Henry S. Bacck, senior electrical

engineer at the ordnance engineering
division, FMC Corporation, San Jose
will present a talk on design of non­
linear hydraulic servo with time delay
at the March 21 Automatic Control
chapter meeting. This talk will describe
the problems encountered in stabilizing
a rudder control. The application of
describing functions and the phase plane
is used in determining the maximum
permissible gain of the system and the
best accuracies that can be achieved.
The design approach is applicable to
many types of position servos. After
the completion of the talk a working
model of the steering system will be
demonstrated in the FMC plant.

Mr. Baeck is involved in the design
of automatic control systems and solid
state circuits. Previously he was en­
gaged in testing and designing aircraft
instrumentation for the 727 airplane.
Presently Baeck is writing a textbook
on practical servo mechanism design
which will be published by McGraw-
Hill in the near future.

meeting ahead

RADIO INTERFERENCE
R. O. Lange, senior research engi­

neer, LMSC, will discuss radio fre­
quency interference at the March 22
meeting of the Aerospace and Elec­
tronic Systems chapter.

Mr. Lange specializes in radio inter­
ference and associated phenomena. He
has published many papers on the
subject. His education includes degrees
from Columbia University, the Univer­
sity of Texas, and the State University
of Texas.

The IEEE Executive Committee has
acted to encourage Student Associate
membership in regionally-accredited
junior colleges which have significant
programs in engineering and physical
sciences. Associate Student Branches
can be established in institutions “other
than schools of recognized standing”
if approved by the Regional Director
and the IEEE Executive Committee.

meeting ahead

APOLLO PROGRAM STATUS
Dr. William A. Lee, assistant man­

ager, Apollo spacecraft program office,
NASA, Manned Spacecraft Center,
Houston, will discuss the Apollo mis­
sion and program status at the March
27 meeting of the East Bay Subsection.

Dr. Lee plans to give a brief history
of the program and a general descrip­
tion of the lunar mission with the
coverage on the development plans
and current program status. His talk
will include slides and a sound film.

Dr. Lee has been serving as assistant
manager of the Apollo spacecraft pro­
gram office, Manned Spacecraft Center,
since October, 1965. His primary area
of responsibility is the overall manage­
ment of the lunar module design and
development effort.

MORE WESCON
and spaceborne electronic systems.

New Materials and Techniques: super­
conducting materials, new adhesives,
plastics, shielding materials.

Solid State Devices and Circuits:
trends in microelectronics, new micro-
wave devices, high-power semiconduc­
tors.

Computers and Applications: design
of computers, computers as engineering
tools, computers as components of a
system, computer applications in other
industries, trends in information re­
trieval.

Management: engineering manage­
ment techniques with regard to devel­
opment of new equipment from inven­
tion to application.

Adaptive Processes and Automatic
Control: for example design of control
systems to operate in a changing en­
vironment.

Advances in Communications: design
of equipment using advanced noise-
suppression and modulation techniques.

Instrumentation: new test techniques,
new applications of electronic instru­
ments in industry.

Lasers: new applications, advances
in the state-of-the-art.

Experimental prototype of zinc-air bat­
tery. Photo courtesy of General Atomic.

meeting ahead

ZINC-AIR BATTERY
A. C. Eulberg, staff member, Gen­

eral Atomic division of General Dy­
namics, will discuss the zinc-air battery
for vehicular propulsion at the March
14 meeting of the Power chapter.

General Atomic has been engaged in
the development of a zinc-air battery
for motive applications since 1960.
From 1964, the Edison Electric Institute
has jointly sponsored the battery on a
research “seeding” basis to stimulate
the development of advanced electrical
energy storage systems. This develop­
ment and other activities concerning
electric power sources and vehicle de­
velopments and urban transportation
considerations will be discussed.

The zinc-air battery concept will be
described, in terms of the background
of the development, and the character­
istics of the basic cell and the battery
system. Typical power and energy re­
quirements for current industrial, com­
mercial and private vehicles will be
interpreted for electric energy storage
systems. The potential of batteries to
meet these requirements and also to be
economically competitive, will conclude
the presentation.

Mr. Eulberg received his B.S. in civil
engineering at San Diego State College
in 1952. He joined General Dynamics
Convair in 1952 as a structures engi­
neer. In 1958 he moved to preliminary
design, and in 1960 to the advanced
systems project office, working on
launch and entry vehicle concepts and
systems analysis. In 1965 he transferred
to General Atomic division where he
presently directs systems and applica­
tion analysis efforts on the zinc-air
battery program.

More than 3300 student member
applications were received at Head­
quarters from 280 Student Branches
during the seven weeks following Sep­
tember 1, 1966.
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i e e e news

N.Y. CONVENTION PROGRAM

The 1967 IEEE International Con­
vention technical program has been
formulated by the convention program
committee and announced by Donald
G. Fink, general chairman of the Con­
vention. The program includes a num­
ber of innovations in organizing the
technical sessions.

The 1967 Convention will be held
Monday through Thursday, March 20th
through 23rd, at the New York Hilton
Hotel and the Coliseum.

As initiated last year, the times for
scheduling sessions, and the concen­
tration of all technical sessions at the
New York Hilton Hotel will be con­
tinued. All exhibits will be at the
Coliseum.

The technical program continues to
emphasize new technologies, new ap­
plications of existing technologies, and
areas of great current interest to the
IEEE membership. It runs the gamut
from sessions on computer-aided
learning, to system interfaces for Global
communications, to integrated circuits,
to new horizons in science and engin­
eering, to speech processing.

The highlight session, a major feature
of the program, will be “Exploitation
of the World’s Oceans — Electronics’
Role”.

BSEE, plus
aPPr°pmte
experience in any of
the following areas:

A

Electrical/Electronic

Engineers
Design/Analysis/Test

CKHEED

Communications
Computer Software
AGE Systems
Field Engineering
Circuits/Systems
Electro-optics
Microwaves
Power Systems
Propulsion
Instrumentation
Guidance & Controls
Batteries

MISSILES & SPACE COMPANY
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information, write
Mr. R. C. Birdsall,
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Manager, P.O. Box
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California. An equal
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employer.
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Opening

If you are looking for:
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♦ Stock Equity
♦ Technical and Managementgrowth

And if you have the following
qualifications:

• BSEE
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• Sales Management talent
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Please call
L. R. THIELEN —PRESIDENT
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3001 Copper Road

Santa Clara, California
(408) 739-6170

An equal opportunity employer
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CASCADE PRODUCT CODES
Prof. Norman Abramson of the Uni­

versity of Hawaii will speak at the
March 23 meeting of the Information
Theory chapter.

Dr. Abramson will describe a sub­
class of product codes, called cascade
product codes. Encoders for cascade
product codes can be synthesized in
the form of a cascade of two simpler
encoders, corresponding to the encoders
for the row and column codes of the
cascade product code. A decoding al­
gorithm, called diffuse decoding can be
provided for use with these codes and
one can show how to synthesize diffuse
decoders in the form of two simpler
decoders.

Cascade codes can be used for cor­
rection (and detection) of random er­
rors and bursts of errors. In addition,
because of the novel nature of the
decoding algorithm, the correction abili­
ty of cascade product codes may be
extended far beyond the usual Elias
bounds for product codes.

Prof. Abramson received the AB in
physics from Harvard College in 1953,
the MA in physics from UCLA in
1955, and the Ph.D. in electrical engi­
neering from Stanford University in
1958.

meeting ahead

The Steady
Hand

Guiiio
The Lunar

Orbiter

Abramson Dow

section news

NEW YORK GROUP FLIGHTS
After several years of discussion with

Headquarters regarding permission to
arrange group or charter flights for the
convenience and savings of section
members attending the annual conven­
tion and other institute events, the San
Francisco Section this year arranged
TWA group flights representing a sav­
ings to members of $60.90.
savings to members of S60.90.

Although, following a mailing to the
section membership, reservations were
closed on February 13, it is possible
that cancellations have occurred. To
determine if vacancies exist among the
50 seats reserved for IEEE members and
their spouses on each of the flights,
call Mrs. Helmkc in the section office.
All flights have early San Francisco
departure times. Members must travel

(Continued on page 14)

CHALLENGES

... in its picture taking mission around
the moon has a number of other inter­
esting projects up its sleeve. The same
competent team of scientists and en­
gineers that conceived, designed and
built this space proven Canopus Star
Tracker at ITT Aerospace in San Fer­
nando is working on many other chal­
lenging concepts in the electro-optics
field. Consider for instance:

• AN OPTICAL TRACKING AND
RANGING SYSTEM
for NASA which provides orbiting
space vehicles with angle, rate and
range information to accomplish
space rendezvous and docking
operations.

• WIDE BAND OPTICAL
COMMUNICATION SYSTEM
to carry real time television from
the moon to earth.

• ADVANCED SOLAR
REFERENCE SENSORS
for the Nimbus Meteorological
Satellites.

• LOW-LIGHT-LEVEL
TELEVISION SYSTEMS
that "see in the dark."

• AN INFRA-RED STELLAR
MAPPING PROGRAM
using a twenty-four inch Newtonian
telescope in the ITT Astronomical
Observatory.

G ALLIU M OSCILLATIONS
Dr. Daniel G. Dow, manager of a

task force on microwave semiconductors
in the central research laboratory of
Varian Associates, will discuss micro-
wave oscillations in gallium arsenide at
the March 29 meeting of the Electron
Devices chapter.

The past few years has seen the
emergence of active microwave effects
based on the apparent differential nega­
tive mobility of gallium arsenide. This
talk will summarize the discovery of
these effects, and their engineering
utilization, with emphasis on recent
developments.

The Gunn effect, originally discovered
in 1963, was the first of these. Since
that, this effect has been studied, and
during the studies, other forms of ac­
tive effects have been discovered. Gal­
lium arsenide diodes can operate in
the Gunn effect mode, as one-port
negative resistances, as impact avalanche
oscillators, and in the recently dis­
covered LSA (Limited Space-charge
Accumulation) mode. The latter mode
shows promise of utility up to extreme­
ly high powers and frequencies on a
pulsed basis.

Emphasis in this talk will be on per­
formance, applications, and a general
discussion of the engineering future.

meeting ahead

OPPORTUNITIES

We are currently seeking a number of
imaginative engineers who are chal­
lenged by highly sophisticated Circuitry
and Hardware problems, and who can
offer a solid background of electro-
optical experience in the following
areas:
o ELECTRO OPTICS CIRCUIT DESIGN

Requires analog and/or digital solid
state circuitry experience in air­
borne or space craft electro-optical
systems.

o OPTICAL PHYSICS
Requires extensive experience in
propagation, detection, tracking,
ranging, radiometry, spectrometry,
coherent and incoherent sources,
modulation and image evaluation
techniques.

o ELECTRO-OPTICAL SYSTEMS
Requires an up-to-date electronics
background with sufficient know
ledge of optics to make major de­
sign decisions. Experience in project
management and customer liaison
required. i

For a confidential interview, call
HENRY P. FELDMANN, EM 7-2211
or send resume to: I

TITHTI FederalJL JL.-J- laboratories

A DIVISION OF INTERNATIONAL
TELEPHONE AND TELEGRAPH CORPORATION
15151 BLEDSOE STREET. SAN FERNANDO. CALIF.
An equal opportunity employer
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meeting ahead

PIONEER’S NIGHT
Traditionally the Santa Clara Valley

Subsection annually sponsors a Pio­
neer’s Night during the spring. This
year the subsection and section through
the section’s historical committee have
arranged to hold this event at Foothill
College. IEEE members, their families
and friends are cordially invited by
Foothill College and the Perham Foun­
dation to attend a no-host dinner meet­
ing and open house beginning at 6:30
PM, April 7th, in the main dining
room of the student center on the Foot­
hill College Campus.

Since this year (1966-67) marks the
50th anniversary of the former San
Francisco Section of IRE, the 62nd
anniversary of the former San Francisco
Section of AIEE and the 3rd anniver­
sary of the new San Francisco Section
of IEEE, the program will highlight
these events and present pictures of
some of the old and some of the new
activities of the Foothill Electronics
Museum. The museum will be the cen­
tral focal point of the new space science
center that is developing on the campus.
Included in the center complex are the
existing planetarium, the new observa­
tory and the well known OSCAR (Or­
biting Satellite Carrying Amateur

(Continued on page 16)
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EMTECH has openings for ambitious micro-
wave engineers interested in advancing
their professional careers while contrib­
uting to important programs in the field
of Space Communication and Electronic
Countermeasures.

EMTECH offers you an opportunity for
individual expression and recognition.
Through close contact with an experienced
senior staff you will have exceptional op­
portunity to increase your technical and
management skills while sharing in the
satisfaction of a small but rapidly grow­
ing company.
At least a BSEE degree and experience
relevant to high power or broadband
microwave components is required. Ad­
vanced degree and additional experience
is desirable.

Write or telephone, in confidence,
DR. W. A. EDSON, President

ELECTROMAGNETIC
TECHNOLOGY CORP.

A Subsidiary of AMERICAN
ELECTRONIC LABORATORIES, Inc.

486 ELLIS STREET
MOUNTAIN VIEW. CALIF.

rf,p|— ‘ llaUcH -U

~r. :

MU 1

TELEPHONE 321-8611
An Equal Opportunity Employer

PRODUCT • ASSURANCE

cii<| mcci's
WE WOULD LIKE YOU TO MEET GINGER
AND GINGER WOULD LIKE TO MEET YOU

Miss Ginger McCauley, B. A., University of California, is our Engineering Placement
Coordinator. If you will call her (collect of course) she will take immediate action
to put you in touch with the appropriate manager to talk your kind of language.
o Immediate openings now exist for • CIRCUIT DESIGN ENGINEERS
O PRODUCT ASSURANCE ENGINEERS and Ginger can fill you in on all details.
o INVESTIGATE YOUR CHALLENGING JOB OPPORTUNITY by phoning or
writing—in complete confidence—Miss Ginger McCauley, Engineering Placement
Coordinator—1105 County Road, San Carlos, California 94070 (415) 591-8461

LENHURT ELECTRIC
SUBSIOLABV of

an equal opportunity employer GENERAL TELEPHONE & ELECTRONICS GTE

Delta Cast 153
provides:
• high thermal

conductivity
• excellent dielectric

strength
• mechanical support.

encapsulation matrix
has 7000 psi
tensile strength

• coefficient of thermal
expansion similar to
aluminum and copper

• heat removal from hot
components and
the assembly is

• temperature equalized

thermally
conductive
potting ■ • •

with.-- ,DELTA CAST 153 I
Filled EP<»V S'fSTtm

temperature

and circuitry i
indestructible.

equalized
practically

Write for
DISTRIBUTOR PRODUCTS
Catalog No. 1967. and electric' isolation.

!U! WAKEFIELD
ENGINEERING, INC.

WAKEFIELD, MASS. 01880" (617) 245-5900 • TWX 617-245-9213
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© Sheet metal
fabricated parts
—to your
specification

© Drawn metal
shapes

Q Finishing
—to your
specification

@ Call FERRO for
prompt action

FERRO
ENAMELING CO.
1100 - 57th Avenue
Oakland, Calif. 94621
Phone.- 415/532 0266

What’s our line?
We're glad you asked.
We proudly represent:

®ILMOHM
Microwove Resistors / Thin Film
Components/Bolometers & Thermistors

flf'cV*tB^S(jj^^lCrowave Filters

Cavity Oscillators
Waveguide Components

OWER
Power Supplies for Microwave Tubes

Microwave Sweep Oscillators

^SHicro-^el

Wide Range Receivers
Remote Controlled Attenuators

Microwave Signal Sources

J !»•«*•, lac. OSM® Miniature
Coaxial Components and Instruments

OSM® & OSSM/Ainiature
Coaxial Connectors

ROYAL w3de:
Terminations Pressure Windows

Write or call for fast service.
Many items stocked locally.

WALTER
ASSOCIATES, INC.

175 So. San Antonio Rd./Los Altos, Calif. 94022
(415) 941-3141 TWX 910-370-7458

Taylor Dean

grid swings

IT IS REPORTED:
Robert VV. Taylor has been named

director of communications and Gilbert
Dean information services manager for
Applied Technology, Palo Alto. Taylor
was formerly manager of communica­
tions for Insurance Securities, Inc. and
Dean was previously public relations
director for the R. G. Williams ad­
vertising agency in San Francisco.
Taylor will be in charge of corporate
public relations, and Dean will handle
advertising and internal information.

Sun db lad Par due

Lloyd R. Sundblad has been ap­
pointed industrial relations director for
Philco-Ford’s recently established space
and re-entry systems (SRS) division in
Palo Alto.

Turner E. Pardue, former manager
of micro-electronics at Melpar, Inc.,
where he directed research and develop­
ment on silicon integrated circuit pro­
cesses, design, fabrication, and appli­
cations, has joined Dickson Electronics,
Scottsdale, as manager, special devices,
and will be responsible for all assembly,
testing, and related activities.

Richard W. Hansen, microwave pro­
ducts division manager, Western Micro-
wave Laboratories, Inc., Santa Clara,
has been elected a vice-president. For­
merly manager of manufacturing, he
was recently given total responsibility
for the product development and pro­
duction of a line of microwave devices
and components.

MORE GROUP FLIGHTS

together to New York, but may return
individually, providing the flight is
direct from New York to San Francisco.

Because of the convenience and
savings they represent to members, the
Section will investigate future charter
and group flights to IEEE events and
greatly appreciates a change in Head­
quarters policy making them possible,
as well as the cooperation of TWA
which made feasible on short notice
the New York group flights.

Philip A. Gugliotta has been ap­
pointed programs manager for the
western operation ofSylvania Electronic
Systems, Mountain View, with over-all
responsibility for several major pro­
grams.

Watkins-Johnson, Palo Alto, achiev­
ed a 46 percent increase in sales and a
64 percent increase in earnings for 1966,
with a backlog of unliquidated orders
standing at $8,619,000 on January 15.

Nickerson-Gray & Associates, manu­
facturers’ reps, Palo Alto, announces
the staff additions of Fred W. Dalzcll,
formerly owner of Engineering Associ­
ates, Wall Cantor, and Judy Gallagher.

Applied Technology, Inc., Palo Alto,
announced an increase in net earnings
of 600 percent for the six month period
ending December 31 over the like period
a year ago.

KROHN-HITE CORPORATION
of Cambridge, Massachusetts

Manufacturer of Precision Variable Electronic Oscillators and Fillers

is pleased to announce the appointment of

CARL A. STONE ASSOCIATES, INC.
of Culver City and Palo Alto

as their Representative in the California and Nevada Sales Areas
Los Angeles Area:

3855 Cardiff Avenue
Culver City. California 90230
(213)870 7771
TWX: 213-836-0449

San Diego Area:
Call (714) ZE2-4774

San Francisco Area
800 North San Antonio Road
Palo Alto. California 94303
(415) 321 2724
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Manufacturer / Representative Index
fcctttronics, Inc..........................Frauman Associates
teteech —.................................. Jay Stone & Assoc.
toiledDynamics, Inc.......................J. D. Kennedy Co.
tolled Microwave Laboratories...................Jay Stone
^w«ciated Testing Labs.................... Dietrich-Heffner
fc^lnc............................................ V. T. Rupp Co.

jJcUnan/Computer Operations............ V. T. Rupp Co.
tiVi'nan/Invar Electronics........... T. Louis Snitzer Co.
jc:rmi$ Built-Instruments........ Dietrich-Heffner Assoc.

* j-Rex Div.of
Anmcncan Enka Corp....................L&M Engineering

;V:::ja Corporation...................... Jay Stone & Assoc.
taMury Electronics

41 Instruments..........................T. Louis Snitzer Co.
If-pputer Instruments Corp...............Bill Coe & Assoc.
[:~;';.ter Test Corporation...............King Engineering
ksMom Materials, Inc.................... Jay Stone & Assoc.
‘ybestronicsjnc.................................Data Associates

• -.in HiMiumenib................
r*!ju Technology Corp..........
£‘Metric Products Eng. Co...
DrBitronics Coro..................

....... T. Louis Snitzer Co.

..ComDonents Sales Calif.
Dpxamx System Electronics Corp....... King Engineering

E*:etrado Electronics........... ........ T. Louis Snitzer Co.
D*c*:tro Cube Inc................. .. Nickerson-Gray & Assoc.
E-K'itronx Engineering Co..... ............. Data Associates
Eire :tro Optics Associates...
Ek:Ito Products Labs, Inc....
E-rC ;tio Switch Corp.............

........... O’Halloran Assoc.
............ King Engineering
.......... Willard Nott & Co.

EJfiar Corp.......... ............... ................ V. T. Rupp Co.
Eigeerco, Inc....................... ................ V. T. Rupp Co.
Ere rcr-Borg-Warner Corp......
Ep;-:'e; Laboratory, Inc..........

........ T. Louis Snitzer Co.

................ W. K. Geist Co.

Fimraad Controls, Inc.......... ................W. K. Geist Co.
Ffr-ahmCorp.................... ........... Walter Associates

EsMetal Computers............. ................ V. T. Rupp Co.
Fer.r.sral Resistance, Inc....... ................W. K. Geist Co.
Eeniiisco Systems, Inc.......... .............King Engineering
Esazrbos Microwave............ .................. Walter Assoc.
C/Zfjhill, Inc...................... ...Nickerson-Gray & Assoc.
G-'V-dline Instruments......... ......... T. Louis Snitzer Co.

rvar -nark Standards, Inc................ T. Louis Snitzer Co.
H:itft Instruments Laboratories.............. W. K. Geist Co.
K:..slon Omnigraphic Corp.................... V. T. Rupp Co.
-':«*ard Industries................ Nickerson-Gray & Assoc.

Inland Testing Laboratories................W. K. Geist Co.
Intercontinental Instruments Inc........ T. Louis Snitzer

Kepco, Inc.........................................V. T. Rupp Co.
Kilovolt Corp.................................. Dietrich-Heffner

McLean Engineering Labs............T. Louis Snitzer Co.
Micro Instrument Co.....................Jay Stone & Assoc.
Micro-Power Inc............................ Walter Associates
Micro-Tel Corp.............................. Walter Associates
Microlab-FXR Div. of Microlab........ L&M Engineering
Microwave Electronics Corp...........Jay Stone & Assoc.
Millitest Corp.......................Components Sales Calif.

Nanofast...................................... Dietrich-Heffner
Nanosecond Systems.........................V. T. Rupp Co.
NH Research, Inc.............................. W. K. Geist Co.
The Nortronics Co................ Nickerson-Gray & Assoc.

Omni Spectra Inc...........................Walter Associates

Pastoriza Electronics........................ W. K. Geist Co.
PRD Electronics........................ T. Louis Snitzer Co.
Polarad Electronic Instruments.......... T. Louis Snitzer
Precision Mechanisms Corp............Components Sales

Quan-Tech Labs.......................... Jay Stone & Assoc.

Reeves-Hoffman Div.of
Dynamics Corp. of America......... L& M Engineering

Royal Microwave Devices...............Walter Associates
Roytron Division, Litton Indus...................... Costello

Scott, lnc,H.H................................ W. K. Geist Co.
Sierra Electronic Div., Philco....... T. Louis Snitzer Co.
Singer/Metrics/Gertsch.............. Dynamic Associates
Sony Corp., Ind. Prod.......................... V. T. Rupp Co.

Taylormade Laboratories........... . Data Associates
Technipower, Inc.................... Dietrich-Heffner Assoc
Telonic Instruments & Eng............ T. Louis Snitzer Co
Texas Instruments, Ind. Prod................V. T. Rupp Co
TRW Instruments............................ V. T. Rupp Co
Trymetrics Corp.......................... T. Louis Snitzer Co

Watkins-Johnson Co.......................L&M Engineering
Waveforms, Inc................................ W. K. Geist Co.
Weinschel Engineering, Inc............ Jay Stone & Assoc.
Wiltron Co.................................... O’Halloran Assoc.
Wyle Laboratories............................. V. T. Rupp Co.

Representative Directory

Bill Coe & Assoc.
P.O.Box 1383
San Carlos; 593-6057

Components Sales California
Palo Alto; 326-5317

Dietrich-Heffner Associates
2555 Park Blvd.,
Palo Alto; 3214321

Dynamic Associates
1011 Industrial Way,
Burlingame; 344-2521

Geist Co, W. K.
Box 746, Cupertino;
968-1608,253-5433

King Engineering Co, Inc.
525 Grant Street
San Mateo; 342-9645

L&M Engineering
2620 The Alameda
Santa Clara; 243-6661

Nickerson-Gray & Assoc, Inc.
P.O.Box 11295
Palo Alto; 326-0152

O’Halloran Associates
3921 E. Bayshore,
Palo Alto; 326-1493

Rupp Co, V. T.
1182 Los Altos Avenue,
Los Altos; 948-1483

Snitzer Co, T. Louis
1020 Corporation Way,
Palo Alto; 968-8304

Stone & Assoc, Jay
140 Main Street,
Los Altos; 9484563

Walter Associates
175 S. San Antonio Road,
Los Altos; 941-3141

Willard Nott&Co.
1485 Bayshore Blvd.
San Francisco; 587-2091

ELECTRONIC
ENGINEERS

and
PHYSICISTS
to work in
NUCLEAR

WEAPONS EFFECTS
on ELECTRONICS

Background required in solid state
physics, EM theory, RF techniques,
or circuit slantsystems design and
analysis.
Salary: $7729 to $16,905 per an­
num depending on background and
experience. Career Civil Service.
U.S. Citizenship required.

Write or call:

Mr. Harry Zagorites
Code 150 EG

Naval Radiological
Defense Laboratory

San Francisco, California
94135

Telephone 648-6900 X388
An Equal Opportunity

Employer

ENGINEERING SCIENCES

PERSONNEL SERVICE

AGENCY

582 MARKET STREET

SAN FRANCISCO, CALIF. 94104

SUfter 1-5720

Successor in San Francisco to

Engineering Societies

Personnel Service, Inc.

ENGINEERS, SCIENTISTS
AND TECHNICIANS

at every level in every field of
Industry—Business—Government

—Education—Plant—Field—
Laboratory—Office—School

JOBS FOR MEN MEN FOR JOBS

Fast referral service: phone, write, wire

A local, regional, and national
market place for engineering

iobs and men

. m a r c h , 1 9 6 7
g r i d— 1 5



BEFORE MAKING
the section

MEMBERSHIP

HOTEL RESERVATIONS IN

Los Angeles
USE THIS COUPON

BEL AIR SANDS
11461 Sunset Boulevard
Los Angeles 49. California

Piease send me color brochure and lit­
erature nn "Things to Do and See in L A."

NAME___

ADDRESS
CITY____ STATE.

. . 1 ' n^d'ion on
C Jj K*'0>l

Bt‘ ft/iv- MoU"JIMSO Hotel
Near U. C L A . adiacent to Beverly
Hills. Westwood and Brentwood areas.
the Bel Air Sands is set in a tropical
garden with a magnificent view from 8
acres of mountain side privacy Minutes
from Famous Restaurant Row. Movie.
Radio and TV Centers Just 15 minutes
from L A Airport.
* 2 Olympic size Heated Swimming
Pools. Wading Pool * Poolside Dining
* Free TV * Beauty Shop * PRIVATE
PATIOS * EXCELLENT FOOD

.-V I­
CARAGE , , —
PARKING Ml*1
BEL-AIR SANDS ^ -

11461 Sunset Blvd. Los Angeles 49.Calif.
Phona GRanite 61241-TWX WLA 6-657

TELEMETERING
CONFERENCE

SAN FRANCISCO,
CALIFORNIA

17th National Conference devoted to
the application of Telemetering to
Aero space/Bio medical/Indust rial

Oceanographic Systems

Following arc the names of individ­
uals who have been elected to current
membership:

B. R. Baaris
R. J. Baculo
B. C. Brummer
C. S. Buscemi
C. V. Cawood
A. Dury

MORE PIONEERS

J. L. McNelcy
H. Paterson, Jr
R. L. Powers
H. V. Punkan
L. W. Rea
G. J. Taber

Radio) Project. These activities are
sponsored by Foothill College and mem­
bers of interested groups in the com­
munity.

The planetarium and observatory arc
being used as laboratories and demon­
stration facilities for regular college
courses in astronomy and meteorology.
The planetarium began its 5th con­
tinuous year of public and school pro­
grams this past fall and the observatory
initiated a similar series of programs
following its completion last summer.
A new activity of the Project OSCAR
team and the office of community
services will be a lecture/seminar dis­
cussing methods of tracking and using
satellites. Such activities as these will
become part of the role to be played
by the Foothill Electronics Museum for
which the building plans are now under
way with construction to start later
this year. The heart of the Foothill
Electronics Museum is the famous elec­
tronics collection formerly housed in
the New Almaden Museum of Douglas
M. Perham.

Plan to attend this interesting and
exciting event. The program will begin
at 7:30 PM following the dinner which
is at 6:30 in the Main Dining Room of
the Foothill Student Center.

7:30 —Introductions
7:40 —Highlights of Section Anniver­

saries

ADVERTISERS INDEX
Applied Technology Inc............................ Cover 4
Avantek.........................................................11
Baran Associates........................................... 16
Bel Air Sands Motel........................................ 16
Drake Personnel............................................  2
Electromagnetic Tech. Corp............ ................ 13
Engineering Sciences Personnel Services......... 15
Englert and Company.....................................  9
Ferro Enameling............................................ 14
ITT Federal Laboratories................................ 12
Krohn-Hite Corp............................................. 14
Lenkurt Electric............................................ 13
Lockheed Missiles & Space Co......................... 11
National Telemetering Conference.................. 16
Naval Radiological Defense Laboratory............ 15
Neely Sales Div. HP Co....................................  1
Sylvania Electronic Systems.................... Cover 3
Tektronix Inc.................................................  5
Transworld Airlines........................................ 3
Wakefield Engineering, Inc...............................13
Walter Associates, Inc..................................... 14
R. V. Weatherford.......................................... 11
Western Microwave...............................  Cover 2

CLASSIFIED ADVERTISING RATES
Members S15 Tor 1st col -inch. SIO Tor 2nd. S5 for
each additional Non-members- S20 for 1st col -inch.
S15 for 2nd, SIO for each additional 10% frequency
discount for 10 consecutive ads None to exceed total
of 4 col.-inches. Non-commissionablc Deadline 5th
of month preceding month of publication.
Write or call: Ernesto A Montano. IEEE Grid,
Suite 2210, 701 Welch Rd . Palo Alto, Telephone
(415) 327-6622.

PRODUCTS
ELNET 1C

ELECTRONICS. INC.

Serving the electronic industry
with transformers designed

specifically for its products.

• ULTRA SHIELDED • POWER *AUDIO •

® MINIATURE • SUBMINIATURE • CHOKES •

° COMMERCIAL • MILITARY •

2100 ZENO PLACE • VENICE. CALIF

392 3047

SALES REP J K ASSOCIATES

1337 MIDDLETON COURT LOS ALTOS CALIF

(415) 968 4936

INSTRUMENTATION AND RFI/EMI
Equipment, Products
Services, Information

MCDONALD ASSOCIATES
San Carlos, California (415)593-6057

POSITIONS AVAILABLE

PROJECT ENGINEER
Endevco is a leader in the Piezo­
electric Transducer field and we
need a concept man to help us
push the State of the Art in Trans­
ducer R&D.
He will originate new basic ap
proaches to transducer designs,
organize and execute development
projects.
If you have a BS in Physics or
Mechanical Engineering with 2-5
years transducer development ex­
perience, contact us for additional
information.

E. NOVAK

Endevco Corporation
805 South Arroyo Parkway

Pasadena, California 91109
(213) 795-0271

An Equal Opportunity Employer

7:50 — The Perham Foundation 1959-
1967

8:00 — Foothill Electronics Museum and
Space Science Center

8:15 — Adjourn for open house tours
and planetarium show

8:30 —Planetarium show —limited to
first 120 persons who make re­
servations when their dinner tic­
kets are purchased.
Observatory Tour
OSCAR Project Tour

9:45 — Adjournment

1 <5 — g r i d
march,19



If you’re the kind of guy who wants to
work with Scientists and Engineers
who are tops in their fields...if you
have the proven ability to be effective
and adaptable in a fast-paced profes­
sional environment...if you’re look­
ing for a place where there are supe­
rior opportunities for recognition and
growth earned through individual and
team effort—then you’re our kind of
people, and we’re yours.

Here you’ll find an advancement
program that works for both the indi­
vidual and for the Company, a program
that recognizes the need for your
growth as well as ours.

SYSTEMS
ENGINEERS

For Field Assignments. Experience or in­
terest in electronic design, development,
Jesting and integration of sub systems
intocomplete operational systems. Provide

• consulting service and operational aid
I plus training assistance. Must be capable
• of handling a broad spectrum of electronic
I problems. A knowledge of military radar
sand microwave desirable, BS Degree re-
cquired; 1-5 years systems experience
(desirable.

RECEIVER
ENGINEERS

ITo design and evaluate receiver circuits
ssuch as low noise RF amplifiers and oscil­
lators, IF and video amplifiers, parametric
Lupconverters, and wave from generators.
VV/ork will involve network synthesis, con­
trol systems, and information theory, and
vwill consist of receiver system design,
ttechnique investigation and equipment de­
velopment. BSEE or MSEE required plus
11-6 years' applicable experience.

TRANSMISSION
ENGINEERS

Designs a wide variety of transceiver cir­
cuits and equipment. Assumes responsi­
bility for the coordination and technical
direction of small projects (1 to 5 engi­
neers). Has thorough grasp of equipment
and circuit design, including RF, nonlinear,
and simple digital circuits. Makes signif­
icant individual contributions to the more
difficult design problems. Assist in prep­
aration of estimates and proposals for
future work. Significant design capability
in most of the following areas: RF circuits,
modulation theory, information theory,
feedback techniques, digital circuits, volt­
age tuning techniques, mixer and detector
design, and environmental resistance.
MSEE or BSEE required; 5 to 10 years of
progressively maturing circuit and equip­
ment design experience. Proven high level
technical competence in equipment de­
sign areas mentioned above.

MECHANICAL
ENGINEERS

To perform physical design of electronic
equipment including antenna structures,
tuning and drive mechanisms and enclo­
sures. Perform engineering analysis for
stress heat transfer, aerodynamics, fluid
flow dynamics and related subjects, in­
vestigate methods, techniques and mate­
rials for design and fabrication. Requires
some travel and contact with suppliers.
BSME plus 0-5 years' related experience;
MSEE preferred.

ADVANCED SECURITY SYSTEMS DESIGN
ENGINEERS

Equipment and circuit design of security
devices, security systems and special
purpose detection equipment. Will be a
member of a small engineering group re­
sponsible for the application of various
types of sensors to security and detection
systems, for the design, development and
worst case analysis of solid state circuitry
required for system implementation anc
for the testing, evaluation and analysis of
test data to determine system sensitivity,
effectiveness and false alarm criteria.
BSEE required, MSEE desired with 3-6
years of experience designing solid state
circuitry for military equipment.

SIGNAL PROCESSING
ENGINEER

Design and development ot solid state cir­
cuits using discrete components and in­
tegrated circuits. Circuits to be associated
with signal analysis, signal processing and
display techniques. Supervision of tech­
nicians and support to other engineers in
the design and development of complex
analysis equipment using both analog and
digital techniques. Prime responsibility to
be in the area of circuit design, but must
also be capable of documentation of work
performed. BSEE required, MS desired with
04 years in design and development of
circuits analog and digital.

SENIOR PRODUCT
ENGINEER

To be responsible for converting bread­
board and developmental models of elec­
tronic devices into final pre-production
items of hardware. Responsibility will in­
clude test and integration of sub-systems
and complete systems and development of
new product engineering technology and
advanced packaging techniques. Supervi­
sion of engineers and technicians. BS re­
quired, MS preferred.

DEVELOPMENT
ENGINEER

Position in the laser device development
which requires knowledge and experience
in one or more of the following areas: (1)
laser fabrication techniques; (2) laser sys­
tem fabrication and design; (3) infrared
optical devices; and (4) electronic control
systems. The position will require techni­
cal responsibility in several research pro­
grams directed toward the development of
sophisticated infrared laser devices.

Your confidential resume will bring
an immediate response. Check us out;
compare the opportunity here with
that available anywhere else. If we
look good to you and you look good to
us, it could be the beginning of the
most important phase of your career.

Contact Mark Rosenfeld
P.0. Box 188-G, Mountain View, Calif.

GEE
GENERAL TELEPHONE & ELECTRONICS

An Equal Opportunity Employer

SYLVANIA
ELECTRONIC

SYSTEMS



Add Rare Talent

Electronic components are just so many parts until given usefulness through
the blending of creative talent with productive teamwork.

At Applied Technolog)' Incorporated we match the creativeness of rare indi­
viduals with the best equipment and support environment to develop and
manufacture electronic surveillance, reconnaissance and active countermeas­
ures systems. In 714 fast moving years ATI has achieved a leadership position
in this challenging and changing field.

Our dynamic pace has opened positions for engineers with background in
solid state circuit design from video to microwave frequencies. We also seek re­
cent engineering graduates who wish to work at the forefront of an expanding
industry.

You won’t be just another part at ATI. We're the growing one. Why not join
the team and grow with us?

For technical interview appointment ask for

Dr. John Grigsby, Vice President — Eng.

Dr. Forrest Fulton, Staff Scientist

Dr. David Leeson, Staff Scientist

Mr. Charles Zumba, Director of Systems Eng.

Mr. John Arnold, Director of Advanced
Techniques Engineering

Mr. John Adkins, Director of Equipment
Development Engineering

APPLIED TECHNOLOGY INCORPORATED
3410 HILLVIEW AVE. • STANFORD INDUSTRIAL PARK • PALO ALTO • CALIFORNIA

AREA CODE 415 • PHONE 321-5135 • TWX 492-9370 • CABLE ADDRESS: APTEC

Call Collect
(7:30 a.m. to 5:30 p.m.)

(415) 326-6400 or 321-5135
An Equal Opportunity Employer

ACTIVE COUNTERMEASURES « RECONNAISSANCE AND SURVEILLANCE * SPECIAL COMMUNICATIONS TECHNIQUES


