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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, 1967:  
Cover: Shown is an example of Large Scale Integration (LSI). 
Page 7: Although the Silicon Valley Engineering Council (SVEC) officially started 

in 1988, we have evidence of a predecessor (the Santa Clara Valley 
Engineers Council) back in 1967.  During Engineers Week, the SCVEC put 
on a 2‐day seminar ($2 per day, or $3 for both days) on Electric Autos, and 
a dinner ($4.25).   Back then, SJSU was “San Jose State College” …. 
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Jb some each wave is alike. To others each one is different. If you possess the
curiosity and zest to discover differences in the seemingly similar, you may be
the type of rare individual we welcome at ATI. We have an open door foi
dedicated engineers who yearn to pit their ability and knowledge against the
accepted as well as the unknown.

Applied Technology Incorporated is conducting a special talent search for
rare individuals. We seek engineers at all levels of experience. ATI develops
and manufactures electronic reconnaissance, surveillance and active counter
measures systems.

We have positions in many disciplines
open now.

For technical interview appointment ask fur:

Or. John Grigsby. Vice Pres. Eng.
Or. Forrest Fulton. Staff Scientist

Or. David Lccson. Staff Scientist

Mr. Charles Zuinba. Director of Systems En*

We’re the growing one —and you can grow with us.

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

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

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



BSeffld ’em off at the pass

One thing you get from your
Neely sales engineer is tac
tical assistance in the West.
He gets there in time to
answer your measurement
needs—with the fast de
livery of Hewlett-Packard
instrumentation and prompt
answers to maintenance and
service needs. He offers
a wide range of Hewlett-
Packard instruments —
more than 1500, in fact—
and supports them with

product training seminars,
personal application assis
tance and always a prompt
response to your phone call.

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

HEWLETT
PACKARD M

NEELYSALES DIVISION
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evaluating
semiconductors?

use one of these Tektronix
transistor mm tracers
to meet need

The performance range of the Type
575 enables you to evaluate the dy
namic characteristics of most semi
conductor devices.

Choose the Type 575 MOD 122C
transistor curve tracer for evaluat
ing higher voltage devices.

For evaluating high current semi
conductors, add the Type 175 High
Current Adapter to either of these
curve tracers.

The Type 175 features collector sweep
supply ranges of 0-200 A at 0-20 V and
0-40 A at 0-100 V. The Type 175 step
generator provides current ranges from
1 mA/step to 1000 mA/step and voltage
steps from 0.5 to 10 V/step with driving
resistance selectable from 11 values
ranging from 0.5 ohms to 1 k ohm.
Other resistance values may be added
externally.

Type 575 Transistor Curve Tracer (includ
ing accessories) $1075

Type 575 Transistor Curve Tracer MOD 122C
(including accessories) $1325

Type 175 High Current Adapter (including
accessories) . ...........................$1475

U. S. Sales Prices FOB Beaverton, Oregon

Several transistor characteristic curves
may be displayed including the collec
tor family of NPN or PNP devices in a
common base or a common emitter
configuration with forward or reverse
biasing. The Type 575 features collector
sweep supply ranges continuously var
iable from 0 to 20 V at 10 A, or 0-200 V
at 1 A. A base or emitter step genera
tor, operating at either 2 or 4 times the
line frequency, provides 4 to 12 steps
per family of characteristic curves in
single or repetitive display modes. The
step generator provides voltage incre
ments from .01 V/step to 0.2 V/step or
current increments from .001 mA/step
to 200 mA/step.

The Type 575 MOD 122C has the same
features of the Type 575 plus the capa
bility of diode breakdown test voltage
variable from 0 to 1500 V at 1 mA and
a much higher collector supply voltage
of up to 400 V at 0.5 A.

For more information call your Tektronix field office.

Tektronix, Inc. san franc/sco 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



volume 13

n it m b e r 6

f e b . 19 6 7

Published monthly except July and August
by San Francisco Section,

I Institute 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
I IEEE. 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:
$4.00 (members); S6.00 (others);

overseas, S7.00 per annum

contents

The Section Membership — 3
Meeting Calendar — 4,6

Section News — 5,7,8
Meetings Ahead — 3,4,6,8

Papers Call — 8
Continuing Education — 9

IEEE Honors— 10
WINCOM News— 10

Laser News— 12
Computer News— 13
Grid Swings— 14-17

Patents Pending by Zamzow— 16
Mfg/Rep Index & Directory— 19

Classified Advertising — 20

san francisco
section officers

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

Secretary: J. E. Barklc
Treasurer and

Membership Chairman John Darnontc
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,

701 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

february, 1967

t It e section

MEMBERSHIP

uals who have
membership:

been elected to current

M.A. Arbib B. Lindbcrg
J.J. Beer R.C. Lucas
A.B. Bcrgh J.V. McDaniel
H.M. Blume, Jr. W.V. Mansfield
M.J. Bondi S.Y. Matsuo
E.R. Carlisle J.A. Mohlman
P.L. Carter H.J. Mullcry
H.S. Crafts K. Nishimura
E.R. Crossman L.K. Russell
E. Ekonomi H.F. Schmid
P.A. Fialcr RJ. Scott
J.R. Flexer A.G. Seymour
D.F. Hall A. Tom
O. Hatcher, Jr. A.C.M. Wang
K. Hidaka L.L. Webb
W.J. Hill C. Welch
S.T. Hsu F.S. Wiedmcr
D.C. Jones D.B. Wood

J.VV,. Jones

HELP THE SECTION GROW
BRING IN A NEW MEMBER

meeting ahead

ANNUAL PIONEERS' NIGHT

Pioneers’ Night, 1967, will be ob
served by a joint meeting of the San
Francisco Section and Santa Clara Val
ley Subsection on April 7th at the
student center of Foothill College, Los
Altos Hills.

Members, their families and guests
are cordially invited to be the guests
of the Perham Foundation and Foot
hill College at a no-host dinner to be
followed by an illustrated review of the
Foothill Electronics Museum project,
a special planetarium show, and tours
of the OSCAR project and the new
Foothill observatory. Reserve this date
on your calendar and watch for more
details in the GRID next month.

If you plan to change your address,
notify headquarters and the section of
fice at least three weeks in advance of
the effective date.

cover

Illustrated is an example of “large
scale integration,” the term for high
complexity monolithic integrated cir
cuits, containing several hundred tran
sistors and resistors in an area about
0.1 inch square. The February Com
puter chapter meeting will consider the
engineering problems and use of com
puter aids in the design of such com
plex components.

GOING
TO THE
IEEE
SHOW?

FLY

TWA
• Non-stop flights

• Finest food in the air

• Special “Convention-
Air” service

• Low-cost excursion
and family plan fares

If you want a better way

to the IEEE Show...

welcome to the world

of Trans World Airlines.

No other airline offers so

many extras.

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

982-4080

(7Wfl)

Welcome to the world of
Trans World Airlines*

*S«rv ce mjr» owned exclusively by Trans World Airlines. Inc.



meeting ahead

SLAC INSTRUMENTATION
At the February 8th meeting of the

Instrumentation & Measurements chap
ter, Dr. Kenneth B. Mallory, head of
the instrumentation and control group
at SLAC, will use the beam guidance
system as a focus to discuss instruments,
data-handling equipment and timing
and display systems for the accelerator.

Dr. Mallory has been on the accel
erator staff since its conception as
“Project M”. For the past 20 years
he has been at Stanford working with
accelerators and other microwave
projects.

meeting ahead

SLAC FIELD TRIP
The February 14th meeting of the

San Francisco Section Power chapter
will be highlighted by a field trip to
the linear accelerator center at Stanford
University. The program will include
discussion on the design, operation,
and usage of this unique electron ac
celerator.

The Stanford Linear Accelerator, first
energized over its two mile length in
May, 1966, has been operating since
December 1966 at 95% of its full
capacity of 20 Bev (billion electron
volts). Interest from the scientific re
search field has created a long back
log of particle physics research experi
ments on the SLAC calendar. An
interesting sidelight is that its 220 KV
supply is one of the area’s largest
power services.

meeting ahead

BIO POTENTIAL ELECTRODES
Dr. Pierre van Rysselberghe of Stan

ford University and Prof. Raymond
Kado of UCLA will discuss electrodes—
theory and practice of bio-potential
measurement—at the February 21 meet
ing of the Engineering in Medicine &
Biology chapter.

The meeting will concentrate on the
basic phenomena associated with metal-
electrolyte and metal/metal salt elec
trolyte systems. Prof. Kado will pre
sent experimental data on noise, sta
bility, and impedance of representative
types from the various classes of elec
trodes useful for potential measure
ments. Dr. van Rysselberghe will then
discuss the electrochemical processes
underlying these phenomena.

Dr. van Rysselberghe is chairman of
the commission on electrochemistry of
the International Union for Pure and
Applied Chemistry and lecturer in
chemistry and chemical engineering at

(Continued on page 8)

FEBRUARY 8, WEDNESDAY, 8:00 PM - Instrumentation &
Measurement

Instrumentation at SLAC
Dr. Ken Mallory. SLAC
Place: Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto
Dinner: 6:30 PM — Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
No reservations required

FEBRUARY 14, TUESDAY, 7:30 PM-Power
Stanford Linear Accelerator— Field Trip
Place: SLAC, 3101 Sand Hill Road, Menlo Park
Dinner: 6:15 PM, Old Stanford Barn International, 700 Welch Rd.,

Palo Alto (just west of Stanford Shopping Center)
Reservations: Ted Bubb, 761-1360 by noon Feb. 13

FEBRUARY 16, THURSDAY, 8:00 PM-Audio &
Electroacoustics

Modern studio techniques for multi-channel stereo recording
Leo Kulka. president. Golden State Records
Place: Golden State Records, 665 Harrison St., San Francisco
No dinner

FEBRUARY 16, THURSDAY, 8:30 PM - Information Theory
Distinguishable families of distributions
Herbert Robbins, professor of mathematical statistics. Columbia University
Place: SRI Bldg. I, Conf. Room B. Menlo Park
Dinner: 6:30 PM at L'Aubergc, 2826 El Camino, Redwood City
Reservations: Mrs. Deane Salzman, 326-4350 Ext. 4101 by Feb. 15

FEBRUARY 16, THURSDAY, 6:30 PM - Reliability
Ladies night—tour of United Airlines Maintenance Center

& Flight Kitchen
Bill M. Hecht. United Air Lines
Place: United Airlines Maintenance Base Lobby — take Bayshore Freeway

exit east at San Bruno overpass to airport shops. Continue east to UAL
visitor’s parking lot. Guards will direct you to UAL Mtnce lobby.

Dinner: 6:30 PM same place: SI.75 per plate (flight meal of the day)
Reservations: Mrs. Virginia Thompson, 591-1414 Ext. 345 by Feb. 13

FEBRUARY 21, TUESDAY, 8:00 PM-Antennas & Propagation
Antenna propagation
Dr. Glenn H. Keitel, Dean of EE Dept., San Jose State College
Place: Lockheed Auditorium, Bldg. 202, 3821 Hanover St., Palo Alto
Dinner: 6:00 PM — Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: W. K. Chang, 591-1414 Ext. 223 by Feb. 20

FEBRUARY 21, TUESDAY, 8:00 PM-Automatic Control
Modern control theory and engineering education — panel

discussion follows
Dr. Richard C. Dor}, head. Dept, of Electrical Engineering, University of

Santa Clara; panelists to be selected from industry
Place: University of Santa Clara, Engineering Center, Room 551
Dinner: 6:30 PM Lucca’s, Santa Clara (across from the University)
No reservations required

4 — g r i d february, 1961



section news
NOMINATIONS FOR 1967-68 PROGRAM YEAR ANNOUNCED BY SECTION COMMITTEE

Nominations for section officers for the 1967-68 program year have been announced and will appear on a post
card ballot to be received by the voting membership in May.

CHAIRMAN
Fred J. MacKenzie

Fred J. MacKenzie, present vice-
chairman and program chairman and
former secretary and treasurer of the
section, former membership chairman
of the IRE section; a member. Active
in WEMA and Wcscon, Los Ange
les Section operating & finance com
mittee, 1959-60. A member of the IEEE
committee on membership and trans
fers and former member of the PTGMIL
administrative committee. University of
Chicago and Northwestern University
infra-red communications lab, 1947-
49. Consolidated Electrodynamics
Corp.,Cal Tech Synchrotron Lab. Ad
ministrative engineer, communication
and radio physics laboratories, Stanford
Research Institute.

VICE-CHAIRMAN
J. E. Barkle

J. E. Barkle, present secretary and
former treasurer of the section, former
chairman of the Power chapter, for
which he also served as organizer; a
senior member. Present chairman, pro
fessional education committee. B.S. in
EE, Carnegie Institute of Technology,
Wcstinghouse Electric Corp., Loggers
and Mill Supply Co. Member, Edison
Electric Institute, electrical systems and
equipment committee, active in IEEE
committee affairs, author of several
technical papers on power generation,
transmission and system protection,
chief electrical engineer, power and
industrial division, Bechtel Corp., San
Francisco.

SECRETARY
John B. Damonte

John B. Damonte, present section
treasurer, present chairman and former
vice-chairman of the membership com
mittee, former chairman of the Anten
nas & Propagation chapter, a senior
member. Manager, microwave engi
neering dept., Dalmo Victor Co., Bel
mont since 1958, formerly assistant
director of research, supervisor of mi
crowave section, research lab, and re
search microw'avc engineer. LMSC
since 1966. University of California,
1948-50 as research engineer and leach
ing assistant. B.S. and M.S., UC. Au
thor and co-author of numerous papers
in the antenna and microwave fields.

There are two nominees for the office
of treasurer:

TREASURER
Burton J. McMurtry

Burton J. McMurtry, head optics
dept., EDL, Sylvania Electronic Sys
tems, Mountain View. Dr. McMurtry
received the B.A. (1956) and B.S.
(1957) in Electrical Engineering from
Rice University; the M.S. (1959) and
the Ph.D. (1962) in Electrical Engineer
ing from Stanford University. He joined
the Sylvania Microwave Tube Labora
tory, Mountain View, in 1957 and par
ticipated in the Honors Cooperative
Program with Stanford University from
1957 to 1961. From 1957 to 1959 he
was engaged in the theoretical analysis

(continued on page 18)

TREASURER
Donald 0. Pederson

Donald 0. Pederson, dept, of elec
trical engineering, University of Cali
fornia, Berkeley, received the B.S. de
gree from North Dakota Agriculture
College, Fargo, N.D., in 1948, and the
M.S. and Ph.D. degrees in electrical
engineering from Stanford University,
in 1949 and 1951, respectively. From
1951 to 1953, he was a research as
sociate at the electronics research labo
ratory, Stanford, and, from 1953 to
1955, he was a member of the techni
cal staff at Bell Telephone Laboratories,
Murray Hill, N.J. Since 1955, he has
been a faculty member of the dept, of

(continued on page 18)

There is one nominee for the office
of Section/WESCON Director:

SECTION/WESCON DIRECTOR
E. W. Pappenfus

E. W. Pappenfus, vice-president,
engineering and manufacturing. Gran
ger Associates, Palo Alto. Held various
offices, including section chairman, in
Cedar Rapids Section, IEEE. Chair
man, Cedar Rapids communications
symposium, Member, papers review
committee—3 years, Fellow in IEEE.
Chairman, Future Engineers Show
committee, 1965 WESCON. Member,
communications systems disciplines
committee, IEEE. Member, radiocom-

(continued on page 18)

february, 1967
g r i d — 5



mceting ahead

CONTROL THEORY
Modern control theory is challenging

the role of classical control analysis
and design. A conference on the place
of this theory in the education of under
graduate and graduate engineers was
held at the University of Santa Clara
during August 1966, sponsored by the
National Science Foundation, with 35
college professors in attendance. Pro
fessor Richard Dorf, who directed this
conference, will report on some of its
results at the February 21 meeting of
the Automatic Control chapter. One
of the questions which will be discussed
by Dr. Dorf and a panel of engineers
from industry will be the applicability
of the time-domain and state-space
methods compared to the more classical
frequency domain methods.

Richard C. Dorf is chairman of the
department of electrical engineering at
the University of Santa Clara. Prior
to accepting his present appointment,
he taught at Clarkson College and the
University of Edinburgh, Scotland, as
well as at the U.S. Naval Postgraduate
School, where he received the Ph.D.
degree. Dr. Dorf has been active as a
consultant to Sylvama-EDL West, Ad
vanced Technology Labs., Philco, Mo
bility Systems, Inc., and the South
western Research Institute.

meeting ahead

EBSS ON PG&E SYSTEM

A panel discussion of the PG&E
500 KV system will be the subject of
the February 27 meeting of the East
Bay Subsection at 7:30 p.m. in the
PG&E service center at 4801 Oakport
Street, Oakland.

PG&E staff members taking part
will be T. R. Ferry, supervisor, com
munications engineering; M. A.Kirsch,
manager, line construction; E. G. Lam
bert, supervising electrical engineer,
transmission; H. J. Stefanetti, manager,
transmission & distribution, operating;
and J. N. Yllaraz, supervising substa
tion engineer, operating.

Each of the panel members will pre
sent an approximate 15 minute delivery
covering their phase of this tremendous
and totally new project. Their discus
sion will include some of the major
problems that have arisen during the
development and construction pro
gram along with solutions.

The audience will derive an excellent
overall picture of line design, construc
tion, operation and maintenance, as
well as substation and communication
facilities.

The panel presentation will be fol-

(Continued on page 8)

FEBRUARY 21, TUESDAY, 8:00 PM - Engineering in
Medicine & Biology

Electrodes: theory and practice of bio-potential measurement
Pierre van Rysse/berghe, chairman, Commission on Electro Chemistry,

I UP AC. Stanford
Raymond Kado, senior engineer. Brain Research Institute, UCLA
Place: Room Ml 12, Stanford Medical Center
Dinner: 6:15 PM Red Cottage, El Camino, Atherton
Reservations: Noel Thompson, 326-8120 by noon Feb. 20

FEBRUARY 21, TUESDAY, 8:00 PM — Parts, Materials &
Packaging

Electronic packaging of ground digital systems
Robert Snyder, supervisor, product design, Philco-Ford IVDL
Place: Cafeteria/library, Bldg. 56, Philco, 3825 Fabian Way, Palo Alto
No dinner

FEBRUARY 23, THURSDAY, 6:15 PM-Aerospace &
Electronic Systems

Field trip and plant tour of United Airlines Facility
Place: United Airlines Engineering & Maintenance base; take Airport Shops

turnoff from Bayshorc, about one mile north of SF Airport turnoff.
Dinner is mandatory: 6:15 PM. UAL plant cafeteria —S2.00 per person
Reservations: R. Franks, 743-0525 by Feb. 17

FEBRUARY 24/25, FRIDAY/SATURDAY, 9 AM to 5 PM-Santa
Clara Valley Subsection/Santa Clara Valley Engineer’s Council,
in conjunction with School of Engineering at San Jose State
College

Electric automobile symposium
See story for details
Place: San Jose State College — School of Engineering
Social hour on Saturday from 5:30 to 7 PM, followed by

Banquet at 7:00 PM
Reservations: for social hour and banquet, and for information on regis

tration: Hugh Ross (408) 253-1572 in Santa Clara area; Harrcl Crcascy,
969-9411 in Palo Alto/Mt. View area or Don Scollen, 982-8338 in San
Francisco area.

FEBRUARY 27, MONDAY, 7:30 PM - East Bay Subsection
Panel discussion on PG&E’s 500 KV system
T. R. Ferry, supervisor communication engineering; M. A. Kirsch, manager.

line construction; E. G. Lambert, supervising electrical engineer, trans
mission; H. J. Stefanetti, manager transmission and distribution-opera
ting; J. M. Yllaraz, supervising substation engineer-operating, all of
PG&E Co.

Place: PG&E Service Center, 4801 Oakport St., Oakland
No dinner

FEBRUARY 28, TUESDAY, 8:00 PM-Computer
Engineering of large scale arrays and computer aids
Dr. Hugh Mays, Fairchild Semiconductor; Dr. Richard Petriz, Texas Instru

ments Inc.; Moderator; Dr. Peter Meyers. Magnavox Research Lab.
Place: Room 134, McCullough Bldg., Stanford University
Dinner: 6:15 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto

steak dinner S3.85
Reservations: Mrs. Chris Jensen, 324-3311 Ext. 45034 by noon Feb. 21

MARCH 1, WEDNESDAY, 8 PM-Circuit Theory
Panel discussion: “Comparisons of new methods of

active RC Circuit design”
W. Howard (integrated feedback amplifiers), University of Calif., Berkeley;

W. Kerwin (RC operational amplifier configuration), Ames Research
Center; H. J. Orchard (RC gyrator configuration), Lenkurt Electric;
Moderator; R. Newcomb, Stanford University

Place: Room 134 McCullough Bldg., Stanford University
Dinner: 6:00 PM, Red Cottage, El Camino, Atherton
Reservations: Molly Stanley, 739-7700 by Feb. 28

6 — g r id february, 196?



electric auto symposium

GET A HORSE?
The electric auto is back despite the

powerful forces that have ridiculed the
subject and camouflaged its virtues. The
ground swell of technological advance
ment could not be suppressed indefi
nitely. The analysis of efficient power
utilization in the field of the private
car has taken on the aspect of a
crash program within the last year.
The public is aroused and the govern
ment has become aware that America
is ready for the next generation of
locomotion. With the concentrated ef
fort of industry and government, the
assault has at last started on the major
problem in the development of the
electric car, and energy source unit,
(the battery or fuel cell).

How docs this development compare
with what we have today?

There is no basis for comparison yet.
We are on the verge of the engineering
breakthrough which will make possible
the prototype that you can compare
to today’s cars.

Many writers have erroneously made
comparisons between the limited range
of the ‘electric’ vs. the gasoline powered
vehicle. This brings to mind a similar
comparison made 63 years ago. At
that time it was said that a horse was
a far superior form of transportation
than an airplane.

You sec, a horse on one tank full of
hay could run all day and the airplane
was lucky to fly one mile at great cost
and risk to the pilot!

If we review the major scientific and
technological advancements which have
taken man into space in six years, is
it loo hard to imagine these same scien
tific and technical forces solving the one
problem limiting the electric auto: an
improved energy source?

Why do we need one?
Now that most people have been

convinced that the family car is the
worse offender in polluting our environ
ment, we arc offered the solution “put
a gas mask on your car or yourself’’.

So what about it?
This subject can only be explained

by engineers, scientists and industrial
ists who arc even now working behind
locked doors to provide progress in
transportation.

All who attend the Santa Clara Val
ley Engineers’ Council symposium on
the electric automobile during engi
neers’ week, Feb. 23, 24, 25, 1967 will
be privileged to look behind the cur
tain at your new transporter — the elec
tric automobile. Remember February
23, 24, 25, 1967 at San Jose State
College.

Rausch-Lang electric automobile, circa 1910, owned by Edward Zalinsky, San
Francisco This chain-driven sedan has been known to attain speeds of upwards
of 15-16 miles per hour. At a slightly lower cruising speed, the Rausch-Lang has
a range of 30-35 miles—on the level. This vintage electric auto will be on display
during National Engineers Week, February 19-25, 1967 at Morris Daily Auditorium,
San Jose State College It will also be one of many exhibits of interest in a na
tional symposium on the modern day electric automobile at the same location, Feb
ruary 24 & 25. Sponsors of the symposium are the Santa Clara Valley Engineers
Council, which is composed of the major engineering societies in the Valley, and
San Jose State College.

section n e u’s SYMPOSIUM FEES

ELECTRIC AUTO SYMPOSIUM
Friday, Feb. 24, 1967

9:00AM Registration and displays
open
9:30AM Opening remarks: “What

Makes The Electric Auto Run?” Dean
Norman Gunderson, School of Engi
neering, San Jose State College.

10:00AM Presentation of papers and
discussion

1. “Public Needs, Public Acceptance
and Service, and Governmental Re
sponse’’ (Speaker to be announced)
2. Various discussions and theses on

the Electric Auto by and for students
from Bay Area Universities & Schools
Conducted by Dean Norman Gunder
son.
3. “Foreign Developments in Electric

Auto Field”, Gerald Curry, president,
Data Technology.
12:00 M Lunch
2:00PM Presentation of papers and

discussion
4. “Report from IEEE Electric Auto

Committee”, Bradley Cozzens, asst.
to gen. mgr., Los Angeles Dept, of
Water and Power.

(Continued on page II)

Pre-registration —Received on or be
fore Monday, Feb. 20, 1967.
S3.00—for both Friday and Saturday
sessions
S5.25 —for Saturday session and Satur
day banquet
S6.25 —for Friday and Saturday ses
sions and Saturday banquet
S4.25 —Banquet only

Registration after Feb. 20. 1967:
$2.00 — for Friday session
$2.00—for Saturday session
S4.25 —for Saturday banquet

(Reservations required)

No session charge to students or wives.

Symposium Program Committee:
Hugh C. Ross, chairman, Ross Engi
neering Corp.; Richard B. Campi,
Lockheed Missiles & Space Co.; Har-
rel Creasey. Peripheral Systems;
George E. Gayer, Westinghouse Elec
tric Co.; Steven W. Hamilton, Rogers
Jr. High School; Burton W. Long,
FMC Corporation; Donald B. Scollon,
Tudor Engineering.

Santa Clara Valley Engineers Coun
cil: Donald B. Scollon, Tudor Engi
neering-chairman; Hugh C. Ross,
Ross Engineering Corp. —vice chair-

(Continued on page ll)
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meeting ahead

PACKAGING DIGITAL SYSTEMS

Robert Snyder, supervisor, product
design, Philco-Ford WDL, will discuss
electronic packaging of ground digital
systems at the February 21 meeting of
the Parts, Material & Packaging chap
ter at the cafctcria/library, 3825 Fabian
Way, Palo Alto.

Mr. Snyder will discuss the activities
involved in ground digital system de
sign, after completion of electrical de
sign, including documentation and
fabrication. Considerations involved in
design philosophy due to the transition
of a computer originally designed for
military into industrial/commercial
usage will also be considered.

The speaker holds an MS ME from
the University of Santa Clara, a BA
in industrial management from CCNY,
and a BSME from Rutgers. He holds
three patents in high speed counters
and has several pending on intercon
nection methods. He also serves as in
structor in business administration at
UC Extension.

MORE EMB

Stanford University. He is particularly
noted for his contributions to the
thermodynamics of irreversible proces
ses, and is the author of many publi
cations in electrochemistry.

Prof. Kado, senior engineer at the
brain research institute and assistant
professor in anatomy, UCLA, is known
for his contributions in flow meters,
instrumentation, and studies of the
impedance of nervous system tissue.

MORE EBSS

lowed by a question and answer period.
Each of the panel members has fol

lowed this project in his own field
from the start and this, coupled with
years of background experience, pro
vides an exceptionally qualified panel
to present a picture of the PG&E
Company 500 KV system.

section news

ACM SYMPOSIUM

An evaluation of terminal sys
tems—man-computer communica
tions is the theme for the sixth
annual technical symposium spon
sored by the San Francisco Bay
area chapter of the Association for
Computing Machinery, to be held
April 7 at the Jack Tar, San Fran
cisco. For further information,
contact A. E. Corduan, LMSC,
P.O. Box 504, Sunnyvale, 94088.

Petriz Mays

meeting ahead

LARGE SCALE ARRAYS
The design problems in obtaining

large bi-polar and MOS silicon arrays
using computer aids received much
attention at the fall joint computer
conference, '66, in San Francisco and
will at the international solid state
circuits conference in Philadelphia in
February. The San Francisco IEEE
Computer chapter has arranged for
participants of these conferences to
present a discussion of the latest in
formation on the subject on February
28.

Dr. Peter B. Meyers, formerly vice
president of research at Bunkcr-Ramo
and presently manager of advanced tech
nology research at Magnavox, will act
as moderator for the presentations and
discussion. Dr. Meyers organized a dis
cussion session on this subject for the
ISSCC, 1967, and has made an exten
sive review of state of the art.

The first speaker, Dr. Richard Petriz,
is director of the semiconductor research
and development laboratory of Texas
Instruments. An active participant in
the FJCC and the ISSCC on subjects
related to the topic of this meeting,
he will present a discussion touching
on the materials technology base of
large scale integration. He will further
present his views on selected topics
including the device-based and array
approach to L.S.I., discretionary wiring,
design by computer, and standard pro
ducts versus flexible design for custom
requirements.

The second speaker, Dr. Hugh Mays,
formerly of IBM, is in charge of the
computer aided array design project at
Fairchild Semiconductor Research. He
will also actively participate in the pro
gram at the ISSCC. He will present
his views on the use of computers to
help design large scale arrays of logic.
An outline of a computer aided design
system will be presented. This system
makes extensive use of CRT’s for man-
machine interaction. An examination of
existing and projected computer aided
design costs indicates that they will
be too high to make discretionary
wiring techniques practical for any very
special L.S.I. applications. Therefore,
the system to be discussed is based on
the premise that design costs can be
spread over many units.

papers call

CIRCU IT PACKAGING

A call for technical papers to be pre-
sented at the 1967 International Elec
tronic Circuit Packaging Symposium in
San Francisco was issued this week.

The eighth annual symposium will
be presented by the Western Electronic
Show and Convention on August 21
and 22, concurrent with WESCON in
San Francisco.

Prospective authors arc invited to
submit 250-word abstracts of proposed
I EC Packaging Symposium papers by
March 15, according to T. Glen Boe,
chairman of the two-day program. A
papers selection committee will make
up the program based on the abstracts,
and full manuscripts will be due June
15, Boe said.

Abstracts on subjects of current cir
cuit packaging interest should be ad
dressed to: Papers selection committee,
c/o WESCON, 701 Welch Road, Palo
Alto, 94304.

The symposium was presented on the
University of Colorado campus in the
years 1960-64. In 1965 it was held in
San Francisco, concurrent with WES
CON, and in 1966 in Los Angeles
again was a special feature of WESCON
wee k.

At the request of Cahners Publishing
Co., originators of the symposium,
WESCON assumed full sponsorship of
the event starting last year.

The papers selection committee,
which has served the symposium since
its inception, retains responsibility for
program content.

section news

TEICHER0W
ON M ETH0D0L0GY

Dan Teicherow, professor and head
of division of organization sciences at
Case Institute, will address a dinner
meeting of the Association for Com
puting Machinery, January 19, at the
Tangent, University near Alma, Palo
Alto.

Teicherow, formerly professor of
management, Stanford, will discuss
methodology information system design
including development of languages for
stating problems in as non-procedural
form as possible, development of com
puter algorithms for segmenting large
problems and structuring data files.

dinner at 7 and social hour at 6.

If you plan to change your address,
notify headquarters and the section of
fice at least three weeks in advance of
the effective date.

8 — g r i d february, 196’



c o n l i nu i n g education program

POWER CHAPTER SPONSORS LECTURE SERIES ON GROUNDING PRINCIPLES

The Power chapter of the San Fran
cisco Section is sponsoring a series of
lectures on grounding principles and
practices starting February 21.

Eight lectures are planned covering
all aspects of ba^ic principles and prac
tical methods of system and equipment
grounding. The major elements con
cerned in the protection of stations,
transmission lines and distribution sys
tems will be covered. Code require
ments, corrosion problems, and elec
trostatic hazard control will be treated
in some detail.

The lectures will be conducted on a
level to provide useful and practical
information to experienced engineers in
the power and industrial field. Each
lecture will be presented by an engineer
who is well qualified in the field being
discussed.

The lectures will be given in San
Francisco on Tuesdays from 6:00 to
8:00 PM starting on February 21 and
continuing through April 25, with the
exception of March 14 and April 11,
when the regular monthly Power chap
ter meetings are scheduled. The exact
meeting location will be announced
later. A list of lecture subjects and
speakers follows.

I February 21
Basic Principles of Grounding, S.V.

Lyon, General Electric Co.

II February 28
Substation Grounding, S.J. Schwarz,

Sverdrup & Parcel & Associates.
Ill March 7

Distribution System Grounding
(Lecturer to be announced)

March 14
Power Chapter Meeting—No lecture

scheduled.
IV March 21

Transmission System Grounding,
W. S. Price, Bechtel Corporation.

V March 28
Industrial Plant Grounding, Moon

H. Yuen, Bechtel Corporation.
VI April 4

Control of Industrial Electrostatic
Hazards, (Lecturer to be announced).

April 11
Power chapter Meeting—No lecture

scheduled.
VII April 18

Corrosion problems in Relation to
Grounding, Roy Dean, Pacific Gas &
Electric Co.

VIII April 25
Grounding and Safety, E.E. Carlton,

Slate of Calif., Div. of Ind. Safety.

A registration fee of five dollars will
be charged to defray the costs of pub
lications and technical papers which
will be distributed to participants during
the course, and to cover other expenses.

The course is open to the public.
However, enrollment will be limited to
a convenient class size for maximum
effectiveness. Advance registration will
be given preference in the event of over
enrollment. For further information,
contact the course coordinator or one
of the professional education com
mittee:

Wm. J. Slimak,
Course coordinator, P.G.&E. Co.

Telephone 781-4211, Extension 2529

Joel Kitchens
Committee chairman, Bechtel Corp.
Telephone 433-4567, Extension 3365

Jean V. Kresser
Westinghouse Electric Corp.

Telephone 392-5353, Extension 315

S. V. Lyon
General Electric Co.

Telephone 434-2211, Extension 406

Donald Nielsen
P.G.&E. Co.

Telephone 781-421 1, Extension 4134

For advance registration, use the
form below. Make chacks payable to
IEEE —San Francisco chapter, Power
Group, and mail to: Wm. J. Slimak,
Pacific Gas & Electric Company, 245
Market Street, San Francisco, Calif.
94106

Name (print)

ADVANCE REGISTRATION FORM

Firm Position

Business Address

Phone

Home Address

Member of: (circle) IEEE, ASME, AIME, AJCE, Other

THE GRID Y ... is the best electronic/electrical engineering recruiting medium

in northern California. Use it when you need manpower.
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w i n c o m n e u> s

SOUL SEARCHING BY SYSTEM
“Are electronic systems creating a

new and better world ... or just a
different one?" This question will be
one of the key queries posed at the
eighth annual winter convention on
aerospace and electronic systems
(WINCON) to be held February 7
through 9, Los Angeles.
“It is becoming clear that scientists

and engineers engaged in complex sys
tem developments for space and for
the military must now contemplate a
broader role,” according to Dr. A.M.
Zarem, 1967 WINCON chairman and
president of Electro-Optical Systems,
Inc., a subsidiary of Xerox Corpora
tion. “That role must be directed to
ward the realization of the socio-econo
mic goals of our nation and of man
kind as well,” he said.

WINCON ’67 will attempt ro do this
by relating the theme “new horizons
in electronic systems” to a broad spec
trum ranging from tactical military needs
to society’s problems in health, edu
cation and transportation. The meeting
at the International Hotel is expected
to draw approximately 4,000 and will
feature many speakers from non-elcc-
tromc fields.

An overview of the convention’s con
cern with cybernetics, bionics and man/
machine interfaces will be found in the
opening session, “the brain — ultimate
challenge to the systems engineer.”
This newly initiated lecture will be one
in a continuing annual series to honor
the memory of the late Dr. John
von Neumann, Hungarian mathemati
cian who was instrumental in computer
development and a student of the inter
face and similarity between computer
and human systems.

A total of 16 classified and unclassi
fied sessions will be held during the
three day meeting, with subjects ran
ging from electronic systems for meteor
ology to horizons in computer tech
nology to bionics. In this latter session
entitled “bionic systems —a technology
in transition,” it will be explained that
scientists must first develop better tech
niques for observing human systems if
man is to successfully adapt electronics
to the image of living organisms. Use
of psychological knowledge as a basis
for system design is still generations
behind the electronic state-of-the-art.
Therefore, the demand is for improved
methodology in obtaining the psycho
logical inputs.

This responsibility rests equally upon
the shoulders of the engineer and the
psychologist, according to Dr. Malcolm
Currie, WINCON technical program
chairman and vice president and associ
ate manager of the research and dcvelop-

S TYPES PLANNED FEB. 7-9
ment division, Aerospace Group,
Hughes Aircraft Co. “Subjects which
were alien to yesterday’s electrical engi
neering curriculum — metallurgy, ad
vanced chemistry, biology — must now
be mastered in order to perform today’s
engineering tasks and those of the
future.”

Dr. Currie also noted that the de
mands on the engineer arc transcending
the purely technical and extending into
the world of business and social needs.
“In systems applications, one must also
concern himself with how a function
can be performed within the political
and economical constraints of the
world.” In information displays, for
example, integrated circuits are paving
the way for significant technological
advances. Yet, in areas such as educa
tion, teachers are still inclined to reject
such aids as displays on the grounds
that they impair creativity, according
to one paper which will be aired in
the session on information display
systems.

Aside from the regular sessions and
the von Neuman lectures, two addi
tional speakers will talk during the
opening luncheon on February 7 and
the banquet on February 8. While the
banquet speaker has not yet been named,
luncheon attendees are scheduled to hear
noted physicist Dennis Gabor who will
talk on “the future of western civiliza
tion.” Dr. Gabor is chairman of ap
plied electron physics, Imperial College
of Science and Technology, University
of London.

Participants in the first annual von
Neumann lecture will be Nobel Laure
ate Sir John Eccles, member, Institute
for Biomedical Research, E. R. F.,
American Medical Association, Chi
cago; Dr. Richard Bellman, professor
of mathematics, engineering and medi
cine at the University of Southern
California, and Dr. Dean E. Woold
ridge, research associate at the Cali
fornia Institute of Technology. Moder
ator will be Dr. George M. Austin,
M.D., head of the division of neuro
surgery, University of Oregon Medical
School.

WINCON is sponsored by the IEEE
Group on Aerospace and Electronic
Systems and the Los Angeles Council,
IEEE. (The AIAA is co-sponsor of one
session.) The concurrent classified sym
posium is sponsored by the USAF
Systems Command, research and tech
nology division, scientific and technical
liaison office, Los Angeles, and Hughes
Aircraft Co.

Registration fees are $12 for IEEE
or AIAA members, $15 for nonmem
bers. The fees include a copy of the

i eee honors

WHINNERY EDUCATION
M ED ALIST

“For his outstanding teaching, his
inspired leadership in educational ad
ministration, and his excellent pioneer
ing textbooks,” Prof. John R. Whin-
ncry will be awarded the 1967 Education
Medal of IEEE.

Dr. Whinnery received the B.S. de
gree in electrical engineering from the
University of California, Berkeley, in
1937, and the Ph.D. degree from that
institution in 1948. From 1937-1946
he worked at the General Electric Com
pany, Schenectady, New York, in the
advanced engineering program, and in
research on tube and circuit problems
associated with microwave radar. In
1946 he joined the University of Cali
fornia, Berkeley. In addition to teach
ing and research, he served as director
of the electronics research laboratory,
chairman of the electrical engineering
department, serving as chairman of the
San Francisco Section of IRE, in 1953-
54, and from 1959-63 was dean of the
college of engineering at Berkeley. On
leaves from the university, he acted as
head of microwave tube research at the
Hughes Aircraft Company in 1952-53,
and as a visiting member of the tech
nical staff of the Bell Telephone Labor
atories in 1963-64. In 1959 he was a
Guggenheim Fellow at the ETH in
Zurich, Switzerland.

Prof. Whinnery is a Fellow of the
IEEE and served on the board of
directors of the IRE for 1956-59. He
is a member of the National Academy
of Engineers, of Sigma Xi and the
American Physical Society. He is cur
rently chairman of the commission on
engineering education. He is author
and co-author of three texts and of
journal articles on microwaves and
quantum electronics.

convention record. Additional copiesof
the record will be available during the
convention for $7. Registration mater
ial may be obtained by writing to the
IEEE, Suite 1920, 3600 Wilshire Blvd.,
Los Angeles, 90005. Industry sponsor
ship has replaced exhibits as part of
the convention format.
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MORE ELECTRIC CAR

5. “Air Pollution Relief Possibilities”,
John A. Maga, chief, Bureau of Air
Sanitation, California Dept, of Pub
lic Health.

6. “Darkening Skies of Santa Clara
Valley”, Herbert C. Johnson, senior
engineer, Bay Area Air Pollution Con
trol District.

7. “Power Planning for Typical Utili
ty Company”, Stan Blois, manager,
commercial, industrial, agricultural
sales, Pacific Gas & Electric Company,
San Francisco.

Saturday, Feb. 25, 1967

9:00AM Registration and displays
open

9:30AM Opening Address: ‘‘The
Electric Automobile —Past, Present &
Future”, Edward D. Marande, direc
tor, applied research laboratory. Ford
Motor Company.

10:00AM Presentation of papers and
discussion

S. “Batteries as Power Sources”, M.
G Smith, vice-prcs. & gen. mgr., Elec
tric Storage Battery Co.

9. “Fuel Cells as Power Sources”,
Y. C. Lee, manager, power systems,

spectrum erratum

“WHO SAYS IT'S THE FIRST?"

The electric automobile will be the sub- \
I ject of a “first” conference in this field at |
/ Columbia University, April 6-8. Also \
^ covered will be electric power systems j

for trucks and buses. Topics to be dis- {
cussed will include the impact of the j
electric vehicle on urban problems such ,
as air pollution. In the April issue of \

1 IEEE spectrum, Staff Writer Nilo
' Lindgren will report on the results of his \
\ own research on the subject. /
\ r

from IEEE spectrum, January 1967

Lockheed Missiles & Space Company.
10. “Progress Report on Lithium Bat
teries”, R. C. Shair, vice president,
research and development, Gulton
Industries.

12:00 M Lunch

2:00PM Presentation of papers and
discussion
11. “Electric Auto Research and De

velopment”, Dr. Howard Wilcox, Gen
eral Motors Research Laboratories.
12. “Micro-Circuits, Semi-Conductors
& Controls”, William Hugle, president,
Hugle Industries.

13. “Semi-Conductor Power Controls”,
John Mungenast, manager, market de
velopment; Neville Mapham, design
application, General Electric Semi-Con
ductor Product Dept.

5:30PM Cocktail Party

7:30PM Banquet (San Jose State
Dining Hall)
“The Electric Automobile —New Engi
neering Breakthrough”.

MORE SYMPOSIUM

man; Christopher Jako, IBM Corpora
tion —secretary/treasurer.

San Jose State College: Norman
Gunderson—Dean, School of Engineer
ing.

For information and registration:
Hugh C. Ross, 11915 Shadybrook,
Saratoga. California 95070, Phone (408)
253-1572.

The general public is cordially invited.

Hi ifinli
Ini

Hi lunar
Orbiter

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.

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:
• ELECTRO OPTICS CIRCUIT DESIGN

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

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

• 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.

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

“PrnP federalill LABORATORIES
A DIVISION OF INTERNATIONAL
TELEPHONE AND TELEGRAPH CORPORATION
15151 BLEDSOE STREET. SAN FERNANDO. CALIF.
An equal opportunity employer
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laser news

FIRST DREDGE RANGING LASER USE IN BART TUBE DIG

Up.
Down.

On the ground.
The place for neiu electronics

advances is Lockheed.

Whatever environment you now
work in—land, sea, or space—look
into opportunities at Lockheed.Take
Agena and Poseidon for example.
Major technical expansion is under
way. And both Agena and Poseidon
share the need for new concepts and
major technical advances. □ Typ
ical Agena assignments include.
digital communication systems for
data transmission and command,
digital and analog flight control
systems, optical and infrared sen
sors, solar power panels, and power
conditioning. □ Poseidon’s require
ments range from weapon effects
on electronics to the design and use
of state-of-the-art test checkout
equipment. □ Undersea. Lockheed
is active in deep submersibles and
ocean mining Now under way —
the Navy’s DSRV and Lockheed’s
Deep Quest research vehicle. □ On
land: unique land vehicle systems,
information systems for states and
hospitals, and many others. □
Write Mr. R. C. Birdsall, Profes
sional Employment Manager, P.O.
Box 504, Sunnyvale, California, or,
call collect (408) 743-2200, until
midnight Pacific Coast Time. An
equal opportunity employer.

LOCKHEED
MISSILES A SPACE COMPANY
A GROUP DIVISION or LOCKHCBO AlRCRArr CORPORATION

Dredging vessels aligned by special
gas laser instruments have begun round-
the-clock excavation at the bottom of
San Francisco Bay for the trans-bay
tube portion of the BART trans-bay
line. This is the first time lasers have
been used for ranging a group of
dredges working simultaneously on
marine excavation. The laser equip
ment is a new product of Speclra-
Physics, Inc. of Mountain View.

The dredges are excavating a trench
approximately 20,000 feet long varying
in depth of excavation from 15 feet
to 85 feet and from 35 feet to 135 feet
beneath the surface of the water across
the bottom of the Bay between San
Francisco and Oakland. Into this trench
will be placed the pre-fabricated tube
sections forming the tube for the rapid
transit vehicles.

Because of the precision required in
the sinking and placing of the tube
sections and the critical size and shape
of the trench, it is necessary that the
personnel aboard the dredges know
their exact position at all times. Any
deviation, if only a few feet from the
planned alignment, would result in a
trench unsuitable for criteria of the
project. Because of the precision re
quired, because the planned alignment
consists of two tangent sections, three
horizontal spirals, and two horizontal
curves, and because both ends of the
project are metropolitan areas, it was
impracticable, if not impossible, to
utilize conventional ranging systems.
Various conventional ranging systems
for dredges include telephone pole-like
range towers, which must be erected
specially, intersecting sextant angles,

which lack the accuracy required, tri
angulation, which requires constant
manning, or trilatcration, which re
quires the use of distance measurement
equipment as well as constant manning.

Model LT-2 laser-transit instruments
have been put in position at triangu
lated points along the water’s edge, on
the Ferry Building, on freeway struc
tures, on buildings, on certain Bay
Bridge Piers, on sea towers in the Bay,
on waterfront piers, at the Oakland
Mole, and elsewhere as necessary to
satisfy the ranging and alignment re
quirements. Alignment of the visible
laser beams is accomplished by hori
zontal angles from other known tri
angulation points. The beams are pro
jected out over the surface of the water
at pre-determined ranges and personnel
on the dredges visually bring their ves
sels into location on the beams. The
laser light is fanned vertically but is
thin horizontally (approximately six
inches in azimuth at one mile) and can
be seen only by one who is directly
in its path. The laser beams are visible
in bright sunlight as well as at night,
and in moderate haze or light rain.

In addition to accurate surface posi
tioning of the dredges, there is a need
for vertical control. There is a tidal
differential of more than seven feet
occurring about every six hours. The
exact tide level, therefore, must be
known by the operators on the dredges
if they are to excavate to an accurate
depth at the bottom. To permit them
to determine the tide levels at all times,
separate laser-transit instruments on the
shore, piers, or tow'ers are being posi-

(Continned on page 16)
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computer n e w s

STANFORD MED SCHOOL COMPUTER PLANNED AS COMPENDIUM

A powerful computer to help phy
sicians and basic scientists cope with
the explosively growing body of medi
cal knowledge will be installed at the
Stanford University School of Medicine.

The new project, whose applications
will range from data analysis in bio
chemical research to acting as a super-
consultant in the care of patients, was
announced by Dr. Robert J. Glaser,
vice president for medical affairs and
dean of the school of medicine.
“It will be one of the largest instal

lations in a medical school,” Dr. Gla
ser said, “with a memory almost equal
to all computers now available at Stan
ford. Organized so that it will comple
ment rather than duplicate existing
services, the new computer will even
tually provide a compendium of medi
cal knowledge already far too great for
any individual physician or researcher
to keep in his mind.”

The new program, which will be
known as Advanced Computer for
Medical Research, has been made pos
sible by a grant of 5445,000 for the
first year from the division of research
facilities and resources of the National
Institutes of Health. A planning grant

of 580,000 from the Josiah Macy Jr.
Foundation of New York provided the
impetus for the initial planning and
staffing.

The computer was manufactured by
IBM. The computer program, far more
ambitious than the other known under
takings in medical uses of computers,
will be developed at Stanford.

The responsible investigator for the
project is Dr. Joshua Lederberg, Nobel
Prize winning geneticist and professor
and head of the department of genetics.
He will chair a committee of scientists
from key medical school departments
and the Stanford Computation Center,
who will coordinate the activities and
use of the system.

The intent of Stanford’s medical
computer, Dr. Lederberg explained, is
to develop techniques that will sub
stantially increase and improve collec
tion and analysis of results of many
experiments from different laboratories
simultaneously.

As new programs are put into the
computer and their value tested, they
will become available from the Stanford
Computation Center, while the medical

(Continued on page 16)

/o the face of rising costs, these
new power modules bring the
cost per watt of 0„05°/o regulated
DC to airs a! I-time low!
MC-65 SERIES is a new line of all-silicon AC-DC power modules — specifically
designed to give you more watts per dollar. A wide range of different voltage
and current models is available. So, if you're interested in better power
supplies at budget prices — and who isn't — write for information on these
new Technipower modules today!

• 314 models, outputs 3 to 152VDC, up to 750 watts.
• Regulation ±0.05%.
• Temperature coefficient 0.015%/ C typical.
• Ripple 2mV RMS.
• Temperature rating 65 C.
• Not damaged by output shorts or overloads.
• No turn-on/turn-off overshoot.
• Designed to meet MIL specifications.

Portrait of a Hero

Vour inquiry will also bring you a copy of the latest Technipower catalog,
giving complete data and prices for more than 4000 power modules and
lab supplies.

Te:gi-inif=*o\a/e.f=(
J A BENRUS SUBSIDIARY

18 Marshall Street, Norwalk, Connecticut 06856

Represented by Dietrich-Hefner Assocs., 2555 Park Blvd., Palo Alto. 415-DA1-4321

i

!
| Phased Array
I

j Antenna Systems
i Research and
I

! Evaluation
I
I
I
I IITRI is an institute carrying
J on important research for a

i wide range of top industrial
, and government clients in a
I great variety of scientific and

technical areas. The creative
I climate, with important op-
1 portumties for the cross
! fertilization of disciplines is

I second to none.

One of our more than 1200
current projects involves the
evaluation of phased array
antenna systems for Airborne
Surveillance Radar and we’re
looking for a scientist, with
from 3 to 5 years experience
in Field Theory and/or An
tenna Analysis to participate
in this and subsequent re
lated assignments. Candidate
should have a Ph.D., though
an MS with strong related
experience will be carefully
considered.

Interested candidates are in
vited to write to

J Mr. R. C. Seipp

i

R
I IT
Research
Institute

10 West 35th Street
1 Chicago, Illinois 60616
^ An Equal Opportunity Employer
I M/F
\

I
I
I
I
I
I

1
I
I
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FAR OUT &
DOWN TO EARTH

160 Me INTERMEDIATE FREQUENCY
Freq Range GHz 0 5-12
Min. Gain db..................... 20 or 25
Min. BW MHz................ . .40 or 50
Signal VSWR................ 1.3-2

60 Me INTERMEDIATE FREQUENCY
Freq Range GHz . . 0 5-12
Min. Gain db .. .25
Mm. BW MHz 18
Signal VSWR.......... 1 3-2

30 Me INTERMEDIATE FREQUENCY
Freq Range GHz. 125-12
Min Gain db. 25
Min. BW MHz................... . . 14
Signal VSWR . 1.3-2

RSE's receivers and transmitters are
far out — all over the world — in air-
craft, in drones, in buoys, and over
head in satellites. This far out equip
ment is the result of the technological
sophistication that characterizes our
staff.
The mixer preamplifier above is down
to earth. It is a small, stable work
horse with replaceable diodes. It is a
valuable new addition to our line of
equipment It is the result of careful
design and production by our staff.

RF CIRCUIT ENGINEERS
DIGITAL CIRCUIT ENGINEERS

SYSTEMS ENGINEERS

RS Electronics has positions available
for work on a large number of long
term programs, which include L and S
Band Receivers and Transmitters. FM
Signal Generators, and High Frequency
Counters.
If you are technically qualified and in
terested in these fields, RS Electronics
is interested in you.

Call (408) 739- 3230 for interview.

R S ELECTRONICS
CORPORATION

795 KIFER ROAD
SUNNYVALE. CALIF. 94086

An Equal Opportunity Employer

grid s it’ i n g s

IT IS REPORTED:

Ampex Corporation has received a
contract for approximately 52,000,000
from Bell Telephone Labs to develop
a videotape system to be used to store
and retrieve maintanancc data for the
NIK.E-X weapons systems, being de
veloped for the U.S. Army to provide
high speed access to a large file of
maintenance data stored on video tape.

George \V. Marshall has joined
Western Microwave Laboratories, Inc.,
Santa Clara, as components sales mana
ger, reporting to the marketing vice
president.

Robert F. Dies has been named
marketing services manager of Union
Carbide Electronics, Mountain View,
in charge of product marketing, order
precessing, and customer service.

Finn Jorgensen has been named to
the new position as manager, recording
research, Memorex Corp., Santa Clara.

Herschell C. Stansch has been ap
pointed project engineer at Applied
Technology Inc., Palo Alto, after as
sociation with Hewlett Packard for
nine years, most recently serving as a
project manager with the Dymec
division.

G Sheet metal
fabricated parts
—to your
specification

G Drawn metal
shapes

G Finishing
—to your
specification

G Call FERRO for
prompt action

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

Memorex Corp., Santa Clara, has
announced completion of a 100,000 sq.
ft. addition, along with a 40,000 sq.
ft. facility under construction more
than doubling its space for research,
development, manufacturing, quality
control and tape testing departments.

Dr. Richard C. Webb, president of
Colorado Instruments, Inc., Broom
field, will head the Colorado Council
of WEMA in 1967.

The Sierra Electronic Operation of
Philco-Ford Corp. has been awarded
a contract for an infrared nondestruc
tive testing system for inspection, re
cording and evaluation of bonding
flaws in helicopter rotor blades of
Boeing’s Vertol division.

Kaiser Aerospace & Electronics
Corp., Palo Alto, has dedicated a new
72,800 square-foot electronics plant ad
joining its development laboratories at
1681 Page Mill Road.

Keith Rutherford has been appointed
to the newly-created post of sales mana
ger at Zcltcx, Inc., Concord.

Philco-Ford Corporation has an
nounced establishment of a space and
re-entry systems division to headquarter
in Palo Alto.

ENGINEERING SCIENCES

PERSONNEL SERVICE

AGENCY

582 MARKET STREET

SAN FRANCISCO. CALIF. 94104

SUtter 1-5720

Successor in San Francisco to

Engineering Societies

Personnel Service, Inc.

ENGINEERS, SCIENTISTS
AND TECHNICIANS

at every level in every field of
Indusfry—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

jobs and men

1 4 — g r i d
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Gerling D 'A mico
John E. Gerling has joined the ap

plications engineering staff of Watkins-
Johnson Co., Palo Alto, and will be
primarily concerned with products of
the space communication section.

Joseph T. D’Amico has been named
director of material for the microelec
tronics division of the Philco-Ford Cor
poration, Santa Clara.

Stanford’s 54,460,000, 116,000 sq.
foot space engineering and science build
ing and related facilities will be begun
early in 1967 and completed about two
years later to serve 50 faculty members,
40 research associates, and 180 graduate
students from a dozen departments.
Air Force and NASA grants, along with
the corporate gift program, making it
possible.

Hans Mynlieff has been appointed
southwestern regional sales manager
of the Philco-Ford microelectronics
division, Santa Clara.

Hewlett-Packard Co. reported an in
crease in net earnings from SI3,678,000
in 1965 to S17,445,000, a gain of 28
per cent.

Robert E. Ankers has been named
director of marketing and field offices,
Washington, D.C., for Applied Tech
nology, Inc., Palo Alto.

Harry E. Page has been promoted
to director of manufacturing and John
W. King to manager of production
manufacturing, Applied Technology,
Palo Alto.

Applied Technology, Inc., has been
awarded a SI,768,000 contract by the
U.S. Air Force for electronic equip
ment for the B-52 series aircraft, bring
ing the electronic firm’s current backlog
to an all-time high of S26 million.
This figure represents a 200 per cent
increase over the backlog at this lime
last year.

James E. Rogers has been promoted
to manager of the newly formed appli
cation engineering department of Pulse
Engineering, Inc., Santa Clara.

NEW...
• Series 256

Brass Clips
for single or
dual plastic
transistors

^ Type 170 Aluminum
Insulating Wafer
for T0-3 transistors

Delta Cast 153 Filled
Epoxy Casting System
with four times thermal
conductivity of unfilled
systems and high
dielectric strength

Write for
DISTRIBUTOR PRODUCTS
Catalog No. 1967.

Kl! WAKEFIELD
ENGINEERING, INC.

WAKEFIELD, MASS. 01880■ (617) 245-5900 *TWX 617-245-9213

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

february, 1967 g r i d — 1 5



r- - - - - a

MICROWAVE

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.

BEFORE MAKING
HOTEL RESERVATIONS IN

Los Angeles
USE THIS COUPON

BEL AIR SANDS
11461 Sunset Boulevard
Los Angeles 49. California

Please send me color brochure and lit
erature on "Things to Do and See in L A "

NAME___

ADDRESS
CITY____ STATE.

To Get Complete Information on the

BEL-AIR

Near U. C. L A . adjacent 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-sire Heated Swimming
Pools. Wading Pool * Poolside Dining
* Free TV * Beauty Shop * PRIVATE
PATIOS * EXCELLENT FOOD

GARAGE
PARKING 7

BEL-AIR SANDS
11461 Sunset Blvd. Los Angeles 49,Calif.
Phone GRanite 6-1241-TWX WLA 6-657

MORE SWINGS

Lockheed Missiles & Space Co.,
Sunnyvale, has received an 585,000 con
tract from Far West Laboratory for Edu
cational Research and Development
(U. S. Office of Education) San Fran
cisco, to design a computerized system
by which all public schools in northern
California and most of Nevada could
draw mutually on new findings in edu
cational research. The award marks
the first time federal funds earmarked
for educational research and develop
ment have been administered through
a contract with private industry.

Ultek Corp., Mountain View, has
announced the appointment of Robert
Yarborough as national sales manager;
Eric Eklund as western regional sales
manager; and Bert Allen as midwest
regional manager.

United Control Corp., Seattle, has
announced receipt of a S900,000 con
tract for avionics equipment for the Air
Force’s giant C-5A military jet trans
port, designed and built by the Lock-
hecd-Georgia Co., the largest aircraft
of its kind to be put in production.

MORE MED SCHOOL COMPUTER
installation will be used for further sys
tems research and other special appli
cations.

Through the process of “time-shar
ing,” the medical computer will con
stantly monitor scores of scientists’
instruments, which will be located in
the Medical Center and connected by
cables to the machine. The system will
permit a dialogue between doctor and
computer during the experiments.

PATENTS
PENDING
OM WUW OISIGN C»H»1A

it should tt iwisiuc 10
NOIMAl INTllllGlNCt AGINCY
SlHVHUANCt. INOtHU aO»DS,
lir.l. ItOPU SHOULDN'T Sit U.

KIIIQSI
IO OJIAIN unci! INI08/AATION

IO« MCOSOING. I»>NSC»I»ING. 08
oils* foiMS o» foi use
A! A VOU COf.VtN INI TIMI.

!3ANSA*IT!lMG ANIINNLAl

OISIGNCDfOi Cf»lrC*i. MiCtO'Air.:Alu>l UANSClivU
DISIGN »r ituGGlN'G DlviClle o - — _____ . ---------
UIUSHAIION »»■ s.—»_______

Hewlett-Packard employees of its Del
eon Division, western service center, and
Datamcc Division have moved into a
new, two-building, 65,000 square-foot
facility at Loguc Avenue and Middlcfield
Road in Mountain View.

William S. O’Hare has joined Ap
plied Technology, Inc., Palo Alto, as
a senior systems engineer, formerly
serving Airtronics, General Precision,
Raytheon, and Westinghouse Electric.

Bill D. McNary has been appointed
director of microwave components at
Huggins Laboratories, Sunnyvale, for
merly serving as manager of manufac
turing for high power microwave tubes
at Varian/Eimac, San Carlos.

Jack Pyle Co., San Mateo, compo
nents sales representatives, has acquired
Birnbaum Sales Corp., Redwood City.

MORE LASER RANGING USE

tioned to project a flat, fanned-out
beam parallel to the surface of the
water. The tide can be checked by
observing the beam at a calibrated
staff on the deck of the dredge vessel.
The staff is adjusted relative to the
present draft of the vessel.

Outstanding
Engineers

Enthusiastic acceptance of Avantek products
has created several opportunities for outstand
ing engineers.
SENIOR DEVELOPMENT ENGINEER with a
thorough knowledge of design and application
of stripline circuitry to work on the develop
ment of broadband, solid-state, microwave
amplifiers. MSEE desired. Experience with
microwave transistors is desirable but not
required.
SENIOR DEVELOPMENT ENGINEER with ex
perience in the design of broadband, solid-state,
RF amplifiers in the 10 to 1000 MHz region
A high degree of technical capability and cre
ativity is required.
For the right engineers Avantek offers:

• Stock equity in a growing new
firm.

• Development work on state-of-
the-art products from concept
through production.

• Small company atmosphere
where a person's contribution
is known and appreciated.

For interview appointment call collect or
send resume to:

Leonard D. Seader, V.P. Engineering

Avantek, Inc.
3001 Copper Road

Santa Clara, California
(408) 739-6170

An equal opportunity employer
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Jorgensen Kolehmainen

Finn Jorgensen has been named to
the new position as manager, recording
research, Memorex Corp., Santa Clara.

Elmar Kolehmainen has been named
manager of value engineering at Dalmo
Victor, a Textron Division, Belmont,
and will be responsible for implement
ing value engineering programs and
training. Prior to joining Dalmo Victor,
he was a value engineering specialist
at Lockheed and manager of engineer
ing services at Melabs, Palo Alto.

Lockheed Missiles & Space Co.,
Sunnyvale, has received a S24,500 con
tract from the State Department of Pro
fessional and Vocational Standards to
produce a system for increased appli
cation of electronic data processing
techniques to the administration of
700,000 occupational licenses.

Lapel buttons for all higher grades
now on hand at the section office

suite 2210, 701 Welch Road, Palo Alto
9 to 5 Monday through Friday

(no mail orders, please)

found
...a lasting and rewarding career
for yourself with the largest and
fastest growing aerospace elec
tronics corporation in the Pacific
Northwest. While you're at it,
establish a way of life for your
family that is based on the finest
combination of cultural and na
tural advantages in the country.
United Control needs men who
want a chance to be recognized,

V

while working on projects vital
to aerospace technology. This
is the kind of action you'll
be involved with at United
Control. Outside the plant, 20
minutes from culturally and in
dustrially booming Seattle, Wash
ington, life can be as varied as
you want to make it. Golf year
'round, cruise on hundreds of
miles of sheltered Puget Sound
and Lake Washington, enjoy
clean air...space...a fine home.
For full details on career oppor
tunities with United Control,
send your resume to Mr. D. G.
Vawter, Employment Manager.

UNITED CONTROL
UNITED CONTROL CORP./ REDMOND. WN. 98052

An Equal Opportunity Employer
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TELECOMMUNICATIONS
ENGINEERS

Make a Date with Ginger

and find out about your
future... at LENKURT

Meet Miss Ginger McCauley, BA Univer
sity of California, our Engineering Place
ment Coordinator who will cheerfully
accept collect phone calls or resumes...
from you if you are qualified in the fol
lowing areas.

■ CIRCUIT DEVELOPMENT ENGINEERS
Design and development of frequency division,
time division, PCM carrier systems and asso
ciated equipment for voice and data transmis
sion systems. BS/MSEE required.

■ PRODUCT ASSURANCE ENGINEERS
Experience in quality assurance design review
and statistical evaluation BSEE/BSIE required.

Also Openings for:
■ EQUIPMENT ENGINEERS
■ PROPOSALS ENGINEERS
■ TECHNICAL MARKETING STAFF

■■ DISCOVER WHY LENKURT
is a BETTER PLACE TO WORK
... for

■ LENKURT PROVIDES a
stimulating environment for Technical Growth
on the job-as well as opportunities for Higher
Education.

■ LENKURT IS LOCATED m
San Carlos—just moments away from enchant
mg San Francisco.

■ LENKURT OFFERS SECURITY
for you and your family: an unusually high per
centage of long-term commercial contracts,
advancement and salary increases based on
merit and generous company benefits.

ACT NOW!
PHONE OR WRITE

(in complete confidence)
Miss Ginger McCauley

LENKURT ELEC TR/C
GENERAL TELEPHONE & ELECTRONICS O I&E

1105 COUNTY ROAD SAN CARLOS
(area code 415) 591-8461

-an equal opportunity employer—

MORE NOMINATIONS

(continued from page 5)

MORE MC MURTRY

and design of traveling-wave amplifiers,
klystrons, and interdigital backward-
wave oscillators. In 1959 and 1960 lie
developed and programmed generalized
traveling-wave tube design procedures
for the IBM 704 digital computer.
Also during that time lie used the com
puter for work on some electromag
netic scattering problems with Dr. E.
T. Jaynes of Stanford University. In
1960 and early 1961 he worked on the
theoretical analysis and design of mil
limeter-wave backward-wave oscillators.
From April 1961 until June 1962 he
was engaged in research under the
direction of Professor A. E. Sicgman
at Stanford University, and during the
1961-62 academic year he was the Ray
theon Fellow. In mid-1961 he and Pro
fessor Siegman conducted conclusive
optical heterodyne experiments involv
ing microwave difference frequencies;
those experiments demonstrated for the
first lime that the ruby laser generally
oscillates at more than one frequency
simultaneously. His subsequent photo
mixing experiments produced time-re
solved, high resolution spectroscopic
information about the output of ruby
lasers. From June 1962 until December
1963 he was head of the Optical Device
Department at the Mountain View
Components Laboratory of Sylvania's
Microwave Device Division. In that
position he contributed to programs on
traveling-wave phototube (TWP) analy
sis and development, optical heterodyne
demodulation, high frequency optical
mixing, FM demodulation, and scan-
nable TWPs. In May 1964 he was
selected as the recipient of the 1963
Alfred Noble Prize. Dr. McMurtry has
authored papers in the fields of micro-

Section bylaws provide that "addition
al nominations by petition may be sub
mitted no later than April I to the
section executive committee for inclusion
on the ballot. To be valid, such peti
tions shall carry the signatures of no
fewer than 25 voting members of the
section and include a statement of the
willingness of the candidate to serve.
Election shall be by mail ballot and shall
be completed by May 15, only ballots
received prior to 5 p.m. on that date
being considered valid. The incoming
officers shall assume the duties on or
before July 1 on a date fixed by the
outgoing executive committee. "

Members of the nominating com
mittee, appointed by Section Chairman
E. H. Hulse, were Jack L. Me Ichor,
chairman; P. D. Lacy, V. E. Kaste,
E. F. Carter, and A. J. Morris.

waves and optics, and is a member of
Tau Beta Pi, Sigma Xi, Sigma Tau,
The Scientific Research Society of
America, The Institute of Electrical
and Electronics Engineers, The Ameri
can Physical Society, The Optical So
ciety of America, and The American
Association for the Advancement of
Science.

MORE PEDERSON

electrical engineering. University of
California, Berkeley, where he is now
a professor. From 1960 to 1964, he
was also director of the electronics
research laboratory. His research inter
ests arc primarily in the field of elec
tronic circuits. In 1964, he was a Gug
genheim Fellow. Dr. Pederson is a
member of Sigma Xi and Eta Kappa
Nu. In IEEE lie has been a member
of the A DCOM for Circuit Theory
and a member of the Committee on
Solid State Center. He has served as
chairman and vice-chairman of the East
Bay Subsection.

MORE PAPPENFUS
munications committee, IEEE. Chair
man, engineering manager lunch-semi-
nar, 1966, WEMA. Member, San
Francisco Section Fellows Committee,
1965, 1966, 1967. Vice-chairman,
WESCON technical program commit
tee, 1967.

(7>

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

©ILMOHM
Microwave Resistors / Thin Film
Components/Bolometers & Thermistors

«t^®^^^^^^J3'Microv/ove Filters
Cavity Oscillotors

Waveguide Components

tM»P0WER
Power Supplies for Microwave Tubes

Microwave Sweep Oscillators

ZMicro-^el
Wide Range Receivers

Remote Controlled Attenuators
Microwave Signal Sources

^ OSM® Miniature
Coaxial Components and Instruments

OSM® & OSSM Miniature
Coaxial Connectors

ROYAL Wa3del
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
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Manufacturer I Representative Index
Idccutronics, Inc. . . . . . . . . . . . . . . . . . . . . . . . . Frauman Associates
Aelertech. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Jay Stone & Assoc.
Applied Dynamics, Inc. . . . . . . . . . . . . . . . . . . . . . J. D. Kennedy Co.
Jlslssociated Testing Labs. . . . . . . . . . . . . . . . . . . Dietrich-Heffner
AUlec, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V. T. Rupp Co.

Bi'friman/Computer Operations. . . . . . . . . . . . V. T. Rupp Co.
BsSehlman/Invar Electronics. . . . . . . . . . . T. Louis Snitzer Co.
B&nrus Built-Instruments. . . . . . . . Dietrich-Heffner Assoc.
S^and-Rex Div.of

American Enka Corp. . . . . . . . . . . . . . . . . . . L & M Engineering

Cianoga Corporation. . . . . . . . . . . . . . . . . . . . . Jay Stone & Assoc.
Ciarler Products Corp. . . . . . . . . . . . . . Wadsworth Pacific Mfg.
Ceeramagnetics, Inc. . . . . . . Wadsworth-Pacific Mfg. Assoc.
Ceeramaseal, Inc. . . . . . . . . . . Wadsworth-Pacific Mfg. Assoc.
Coomputer Instruments Corp. . . . . . . . . . . . . . Bill Coe & Assoc.
Ccomputer Test Corporation. . . . . . . . . . . . . . King Engineering
tatalim Materials, Inc. . . . . . . . . . . . . . . . . . . Jay Stone & Assoc.
Cyflbetronics.lnc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Data Associates

data Instruments. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. K. Geist Co.
Di'ata Technology Corp. . . . . . . . . . . . . . . . . . T. Louis Snitzer Co.
D 1 electric Products Eng. Co. . . . . . . . . . . Jay Stone & Assoc.
D. i Ironies Corp. . . . . . . . . . . . . . . . . . . Components Sales Calif.
O/f/namic System Electronics Corp.. . . . . King Engineering

E -orado Electronics. . . . . . . . . . . . . . . . . . . . T. Louis Snitzer Co.
Electro Cube Inc. . . . . . . . . . . . . . . . . . . Nickerson-Gray & Assoc.
Electronic Engineering Co. . . . . . . . . . . . . . . . . . Data Associates
Eliiectro Optics Associates. . . . . . . . . . . . . . . O’Halloran Assoc.
EUectro Products Labs, Inc. . . . . . . . . . . . . . . . King Engineering
Eli’ectro Switch Corp. . . . . . . . . . . . . . . . . . . . . . . Willard Nott & Co.
E'i'gar Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V. T. Rupp Co.
E!;!jenco, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V. T. Rupp Co.
Ermcor-Borg-Warner Corp. . . . . . . . . . . . . . . T. Louis Snitzer Co.
Ep-pp’ey Laboratory, Inc. . . . . . . . . . . . . . . . . . . . . . . . . W. K. Geist Co.

Fssrrand Controls, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . W. K. Geist Co.
Fifitaohm Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Walter Associates

General Computers. . . . . . . . . . . . . . . . . . . . . . . . . . . . V. T. Rupp Co.
General Resistance, Inc. . . . . . . . . . . . . . . . . . . . . . W. K. Geist Co.
Gerenisco Systems, Inc. . . . . . . . . . . . . . . . . . . . . . . King Engineering
G . rw-Lite Corp. . . . . . . . . . . . Wadsworth-Pacific Mfg. Assoc.
Gaorabos Microwave. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Walter Assoc.
Gnrajhill, Inc. . . . . . . . . . . . . . . . . . . . . . . . Nickerson-Gray & Assoc.
G—ildline Instruments. . . . . . . . . . . . . . . . . . T. Louis Snitzer Co.

Hallmark Standards, Inc. . . . . . . . . . . . . . . T. Louis Snitzer Co.
Haoli Instruments Laboratories. . . . . . . . . . . . . W. K. Geist Co.
Kooaston Omnigraphic Corp. . . . . . . . . . . . . . . . . . . V. T. Rupp Co.
Hotoiard Industries. . . . . . . . . . . . . . . Nickerson-Gray & Assoc.

hTand Testing Laboratories. . . . . . . . . . . . . . . . W. K. Geist Co.
InCitercontinental Instruments Inc. . . . . . . . . T. Louis Snitzer

Kepcojnc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V.T. RuppCo.
Kilovolt Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dietrich-Heffner

Lambda Electronics Corp. . . . . . . . . . . . . . . . . . . . . . . . Jay Stone
Leider & Demyan, Inc. . . . . . . . . . . . Wadsworth Pacific Mfg.

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, Inc. 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.

Union Carbide Electronics. . . . . . . . . . . . Jay Stone & Assoc.

Vero Corporation. . . . . . . . Wadsworth-Pacific Mfg. Assoc.

Warren Components... . Wadsworth-Pacific Mfg. Assoc.
Watkins-Johnson Co. . . . . . . . . . . . . . . . . . . . . L&M Engineering
Waveforms, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. K. Geist Co.
Weinschel Engineering, Inc. . . . . . . . . . . . Jay Stone & Assoc.
WiltronCo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O’Halloran Assoc.
Wyle Laboratories. . . . . . . . . . . . . . . . . . . . . . . . . . . . V. T. Rupp Co.

SYSTEMS
ENGINEERS
STANFORD RESEARCH
INSTITUTE
has a limited number of open
ings for qualified younger men
interested in developing as Sys
tems Engineers. These openings
result from increasing demand
for SRI to provide an unbiased
review of military system and
technique developments.

SELECTED CANDIDATES
will join small project teams
currently performing analyses
of Anti-Ballistic Missile Radar
Systems, evaluating the poten
tial of current and projected
Missile Systems, and defining
the characteristics of a new Ra
dar Instrumentation System.

THIS WORK
will be performed under the
guidance and leadership of ex
perienced Senior Engineers with
backgrounds in the fields of
electronic circuit design, detec
tion theory, ECM/ECCM, Anten
nas, Guided Missiles, and oper
ations research.

AT SRI,
important programs such as
these are performed by small
teams formed of specialists in
appropriate technical areas, who
are encouraged to find the
"best” solutions independent of
the constraints of product lines
and management biases.

Representative Directory
Bill Coe & Assoc.

P O.Boxl383
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

Wadsworth-Pacific Mfg.
Assoc. Inc.
71 Parker Avenue, Atherton;
321-3619

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

SUBMIT YOUR RESUME,
in confidence, stating salary
history to:

H. J. Snaider
Personnel Coordinator

STANFORD
RESEARCH
INSTITUTE

333 Ravenswood
Menlo Park, California

an equal opportunity employer
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ELECTRICAL
ENGINEERS

for

WESTERN MICROWAVE

Western Microwave is a dynamic, 4 year
old company located in Palo Alto-Stan-
ford Industrial Park. We produce a va
riety of Microwave components, devices
and systems —some commercial, some
defense-related, and we're growing fast,
including our brand-new facilities which
will open soon! At the start, we had 6
people. Last year 95 and today, just over
300. First year sales hit a low five
figures —now several million. We’re on
the way up!

ENGINEERS
• Openings on all levels from entry to

technical management
• Openings in both systems and compo

nents engineering
• These are R & D positions primarily,

but some production opportunities
available

• Solid state circuit design
RF and IF design
Analog and digital circuitry design
AC audio and video amplifier work
Develop amplifiers/oscillators/filters
Transmitters and receivers

LIBERAL
Salaries & Benefits

GENEROUS
and easy relocation

PROFESSIONALISM

To arrange
An Interview at Your Convenience

please contact or send your
resume to

Mr. Warren Enos

WESTERN MICROWAVE

1045 DiGiulio
Santa Clara, California

an
EQUAL OPPORTUNITY EMPLOYER

education notes

W ELDING SERIES

Santa Clara American Welding
Society Educational Scries. “Weld
ing, Brazing, and Soldering in the
Electronics Industry.” February 2,
7, 9, 14 and 16, 1967. 7:30 PM
Lockheed Auditorium, Palo Alto.
Contact Ron Anderson, Varian,
326-4000.

new books

TWO BY STANFORD AUTHORS

Two new books, one an electronics
text and the other a reliability engi
neer’s handbook, have been published
by faculty members of the Stanford
School of Engineering.
“Circuits, Devices, and Systems’’

(John Wiley & Sons, 776 pp., SI 1.95)
authored by Prof. Ralph J. Smith of
the Electrical Engineering Department
is now available in bookstores. It is
intended as a first course in electrical
engineering for all engineering students.
“Reliability Handbook’’ (McGraw-

Hill, 688 pp., S22.50) was edited by
Prof. W. Grant Ireson, head of the
Department of Industrial Engineering.
Each of 17 sections in the book was
written by an authority on the subject,
and the book provides coverage of all
aspects of reliability from design stage
to field use and maintenance. It con
tains detailed information on mathe
matical and statistical techniques used
in designing, conducting and evaluating
test programs.

ADVERTISERS INDEX

Ampex Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Cover 3
Applied Technology Inc. . . . . . . . . . . . . . . . . . . . . . . . . . Cover 2
Avantek. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Baran Associates. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Bel Air Sands Motel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Eimac. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cover 4
Electromagnetic Tech. Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Engineering Sciences Personnel Services.. . . . . . . 14
Englert and Company. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Ferro Enameling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
IIT Research Institute. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
ITT Federal Laboratories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Lenkurt Electric. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Lockheed Missiles & Space Co. . . . . . . . . . . . . . . . . . . . . . . 12
Neeley Sales Div. HP Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1
RS Electronics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
Stanford Research Institute. . . . . . . . . . . . . . . . . . . . . . . . . . 19
Technipower. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Tektronix, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2
Transworld Airlines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3
United Control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Wakefield Engineering. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Walter Associates, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Western Microwave Labs, Inc. . . . . . . . . . . . . . . . . . . . . . . . . 20

CLASSIFIED ADVERTISING RATES
Members. SI5 for I si col.-inch, SIO for 2nd. $5 for
each additional Non-members: S20 for 1st col.-inch.
SI5 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

ELNET1C «
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

SAILS REP J K ASSOCIATES
1337 MIDDLE TON COURT LOS ALTOS CALIF

|4|S) 968 4986

INSTRUMENTATION AND RFI/EMI
Equipment, Products
Services, Information

McDonald associates
San Carlos, California (415)593-6057

DEPENDABILITY . . .
That means you can count on us to
supply competent, technical talent at
a reasonable price We really do what
we promise

Personnel available toworh
on your premises or in our
design office

BARAN & ASSOCIATES
1155 CRANE

MENLO PARK. CALIF.

324-1615

“We are the job shop

... is the best

THE
GRID

electronic/electrical
engineering recruiting

medium in
northern California.

Use it when
you need manpower.

2 0 — g r i d february, 196 7



EM©OMEEi?S
IM3A(3^ET0(S TAPE

PE(S©PE)EPS

Company sponsored programs have created exceptional opportunities on the

technical staff at Ampex Corporation, leader in magnetic tape recording.

Specific openings exist at all levels in projects which vary from future genera

tion instrumentation recorders to Videofile — an exciting program in which

video images are processed through a computer memory. Typical of the

technical experience we seek are the following specializations:

Information Display

Closed Circuit Television

Signal Processing Circuitry

Servo Controls and Analysis

Logic Design for Data Processing

Precision Mechanisms and Kinematics

Magnetic Recording Heads

Qualified candidates should have at least a B.S. and 3 years appropriate experience.
These positions are on the San Francisco Peninsula with a dynamic industry leader having
a distinct commercial emphasis on sales.

For a prompt, confidential review of your qualifications, kindly respond in detail to

J. R. Doolittle, Industrial Relations Manager

AMPEX CORPORATION
401 Broadway

Redwood City, California 94063

Ampex engineer observing Videofile System as applied
to storing, retrieving and displaying srientific data.

An equal opportunity employer. AMPEX



THE KEY TO YOUR FUTURE

EIMAC, a division of Varian, is one of the world's leading producers and
designers of electron power tubes and directly related component products.
In addition, an expanding variety of EIMAC microwave devices of small size
and great ruggedness are opening new possibilities for electronic counter
measure, airborne communication equipment, and telemetering.

Current key positions include these challenging door openers:

APPLICATIONS
ENGINEERS
To provide highly technical marketing
support for our Tube Group sales engi
neering effort. BSEE desirable, not nec
essary; engineering tube experience
required.

SENIOR
TELEMETRY ENGINEER
To develop RF and MW electronic sub
systems for aerospace and military ap
plications in telemetry transmitters,
cavity oscillators, and amplifiers. BSEE
desirable, with 4-6 years’ experience.

POWER SUPPLY SENIOR QUALITY
ENGINEER CONTROL ENGINEER
To design magnetic and solid-state cir- Senior position involving all aspects of
cuitry with emphasis on DC-DC convert- a tube manufacturing quality control and
ers, miniaturized power supplies, and reliability program. B.S. with 3 to 7 years’
associated circuits. BSEE with 2 to 3 experience.
years’ experience.

EIMAC offers an outstanding benefits program coupled with a professional
engineering environment.

For immediate consideration, send your resume to:
Mr. R. A. Reidburn

(415) 592-1221

EIMAC
a division of varian

301 Industrial Way • San Carlos, California
an equal opportunity employer


