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EIGHTH CONFERENCE
ON HUMAN FACTORS
IN ELECTRONICS

• o MAY 3-5o

PALO ALTO CABANA

meeting
reminder

Aerospace & Electronic Systems, Thursday, April 27
Antennas & Propagation, Tuesday, April 18
Automatic Control, Tuesday, April 18
Computer, Tuesday, April 25
East Bay Subsection, Monday, April 24
Electromagnetic Compatability, Tuesday, April 25
Engineering in Medicine & Biology, Tuesday, April 18
Engineering Management/Reliability, Wednesday, April 19
Industry & General Applications, Thursday, April 13
Power, Tuesday, April 11
Reliability/EM, Wednesday, April 19
San Francisco Section/SCVSS, Friday, April 7; SFS,

Wednesday, June 7
Santa Clara Valley Subsection/SFS, Friday, April 7
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If you are satisfied with obscurity,
Western Microwafe is not the place for you

If, however, you need recognition for your accomplishments and
challenges to meet your needs, Western Microwave is the place.

We have met our own challenges with the accomplishments of our
present staff . . . and because of our world-wide acceptance we are
in need of additional individuals who believe as we do: Individual
recognition for individual efforts. Our growth pattern includes a brand
new facility in the near future and our future, as well as yours, can be
brightened with mutual satisfaction in your work and products.
Current openings include:
PROJECT ENGINEER — Microwave Components □ ASSOCIATE
PROJECT ENGINEER - Ferrite Circulators □ SECTION HEAD-
Solid State Devices □ DESIGN ENGINEER - Filters □ DESIGN
ENGINEER - Solid State Oscillators □ STAFF ENGINEER - Solid
State Development □ SYSTEMS ENGINEER — Microwave.

This is your opportunity to meet the challenge. Send your resume
in complete confidence to: Mr. M. G. Edminister.

WESTERN MICROWAVE
1045 DiGiuilio Avenue / Santa Clara, California

An Equal Opportunity Employer
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No matter what the meas
urement, your best brand is
Hewlett-Packard. And in the
West, Neely means Hewlett-
Packard. Your local Neely
sales engineer has complete
information on the more
than 1500 instruments
offered by HP. He’ll also
help you select the right in
strument for the right appli-

MANDEB

cation. Why not give him a
call next time you have
a measurement problem to

solve?
North Hollywood-(213) 877-1282
Palo Alto—(415) 327-6500
lfnrSVl4> 22*8103

Scottsdale—(602) 945-7601
Tucson—(602) 623-2| 4
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Applied Technology Incorporated is conducting a very special talent search.
We're seeking engineers, designers, and electronic technicians who work best
in a creative environment.

ATI offers the challenge on advanced research in the fields of electronic
reconnaissance, surveillance and active countermeasures systems.

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

Were the Growing One— and you can grow with us

APPLIED TECHNOLOGY INCORPORATED
STRIAL PARK . PALO ALTO • CALIFORNIA

For technical interview appointment ask

Dr. John Grigsby, Vice President — Eng.

Dr. Forrest Fulton, Staff Scientist

Dr. David Leeson, Staff Scientist

Mr. Charles Zumba, Director of Systems
Engineering

Mr. John Arnold, Director of Advanced
Techniques Engineering

Mr. John Adkins, Director of Equipment
Development Engineering

Mr. Albert Holloway, Director of Antenc
and Radio Propagation Laboratory

CALL COLLECT
(7:30 a.m. to 5:00 p.m.)

(415) 326-6400 or (415) 321-5135
equal opportunity employer3410 HILLVIEW AVE. • STANFORD INDU
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M EMBERSHIP
Following are

viduals who have
rent membership:

F. B. Harris
G. F. Hcldro
F. K. Kong
P. P. Q. Lai
A. H. Lockwood
G. A. Massey

A. F.

Inami

the names of indi-
becn elected to cur-

E. R. Parker
E. P. Peters
C. Ryan
E. M. Thompson
C. L. Schiele
J. P. Watncy
Waugh

Titles

region si x n e n» s

INAMI, TILLES
NAMED OFFICIALS

Frank Inami, assistant head, special
projects and operations, electronic engi
neering division, Lawrence Radiation
Lab, Livermore, has been appointed
secretary-treasurer of Region Six, IEEE,
by Dr. Stanley F. Kaisel, recently-
elected delegate/director of the region.
Inami was formerly member-at-large
for membership of the regional com
mittee and has been active in section
membership affairs for many years.

Dr. Abe Tillcs, staff engineer, research
and engineering division at LRL, is
awards chairman of Region Six, having
been active on section committees in
the field for both AIEE and IEEE.

grid e r r a t um

GUNDY/LEIFER
In a WESCON story carried in the

December issue titles of two 1967 di
rectors were inadvertently transposed.
Phillip L. Gundy is 1967 chairman of
the WESCON board of directors, and
Meyer Leifcr is chairman of the execu

tive committee.

cover

Based on Air Force anthropometric
data for pilot size studies, the “Per
centile Man” was developed by Com
puter Graphics of the Boeing Co.,
Seattle, by overlaying plots of a three,
a fifty and a 97 percentile figure all
produced from the same basic data.
The gross dimensions of any individual
can also be duplicated. The figure is
animated by computer programs for
use in human factors engineering.

ENGINEERS
and

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

Urgent Requirements
by Our Clients in

Commercial Product
Areas for Experienced

Engineers to Staff
Key Positions in

ENGINEERING
MARKETING

MANUFACTURING
in fields of

COMPUTERS
COMMUNICATIONS
INSTRUMENTATION
SEMICONDUCTORS

MICROWAVE DEVICES

for personal and
confidential referrals

to client management,
at no cost to you,

please submit resume.

ENGLERT
and

COMPANY
Management Consultants

2555 Park Boulevard
Palo Alto, Calif.

(415) 326-7390
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h f e s v m p o s i u m

THEME: AUTOMATION/PERFORMANCE/ACCEPTANCE COMPROMISES IN SYSTEM DESIGN

PROGRAM

Nearly 60 papers will be
presented during the Eighth
Annual IEEE Symposium
on Human Factors in Elec
tronics, May 3-5, at the
Palo Alto Cabana.

Dr. James C. Bliss an
nounces the following ses
sions and chairmen for the
symposium:

A. Models of cognitive processes
Prof. Richard D. Smallwood, Stan
ford University

B. Man-machine considerations in sen
sory' aids design
Dr. Patrick Nye, Calif. Institute of
Technology

C. Bchavorial models for manned ve
hicle control
Duane McRuer, Systems Techno
logy Inc., Hawthorne

D. Interactive computer display systems
Robert Taylor, Advanced Research
Projects Agency, Wash. D.C.

life s y m p o s i u m

EXHIBITORS
Planning to have booths at the

Cabana at press time:

Information Retrieval, Inc.
McDonnell Company

Master Dynamics Corp.
Bunker-Ramo Corp.

Systems Technology, Inc.
Optical Coating Laboratory, Inc.

McGill & McGill
Serendipity Associates

H. New considerations for automating
and conceptualizing electronic
maintenance
Dr. Bernard Manheimcr, Franklin
Institute, Arlington, Va.

I. Designing vehicles for automatic
control and safety
Dr. Slade Hulbert, University of
California at Los Angeles

J. Displays for aerospace applications
R. O. Besco, American Airlines

E. Command-control systems
Ralph Seitle, Philco-Ford Corp.,
Palo Alto

F. Human Factors in transportation
vehicles

Dr. George A. Hoffman, Univer
sity of California at Los Angeles

G. Measurement of speech quality
Dr. H. R. Silbiger, Bell Telephone
Laboratories, Holmdel, N. J.

There is a variety of topics clustered
around conference theme sessions —
automation/performance/acceptance.
Of particular note are the sessions on
transportation, sensory aids design and
speech quality which are somewhat new
departures from more traditional ses
sion topics. An attempt was made to
provide an automation theme, but not
to the exclusion of exciting new areas
for the human factors specialist.

h f e s v m p o s i u m

TECHNICAL TOURS
Group I will tour Ames

Research Center, establish
ed in 1940 for research in
the aeronautical sciences.
In 1961, NASA’s Life Sci
ences Directorate was ini
tiated, with responsibilities
for all aspects of research
concerning man in aero
nautical and aslronautical systems and
in extra-terrestrial environments. Faci
lities pursuant to these goals include a
vast inventory of vehicle simulation
devices, stress devices, full and part-
task research apparatus, and environ
mental control devices, including ARC’S
five-degrec-of-freedom centrifuge used
for vehicle control studies up to six
“gV\

Group II will be visiting two places
at Stanford:

® The Stanford Linear Accelerator
(SLAC), the world’s longest (2 miles)
nuclear research equipment in exis
tence. A complete overview of its op
erations and an inspection of the
equipment will be given by the re
searcher in charge of the accelerator.

° The audio-visual center including
the computerized teaching center. The
automated teaching operation was first
incorporated on a test basis by this
Stanford group in an East Palo Alto
School as the first of its kind of
operation in the world.

Transportation will be furnished to
and from both tour areas.

REGISTRATION
The registration desk in the lobby of
the Cabana Hotel will be open from
6:00-8:00 p.m., Tuesday, May 2 and
from 7:30 a.m. to 5.00 p.m. each day
of the meeting. To make advance
registration, fill out the registration
coupon and mail to

I----------------------------------------------------------------

NAME______________________________
LAST

ADDRESS____________________________
NO STREET

COMPANY___________________________

ADDRESS____________________________
NO STREET

~l

flRST INITIAL

CITY STATE ZIP CODE

C*TY STATE ZIP CODE

Registration Chairman
IEEE Human Factors
8th Annual Symposium
William J. Ereneta
Serendipity Associates
199 First Street
Los Altos, California 94022

Checks should be made out to IEEE
HUMAN FACTORS, 8TH ANNUAL
SYMPOSIUM. Registration rates are
as indicated on the coupon. These
rates include a copy of the
symposium digest, two luncheons,
and the banquet. Additional digests
may be purchased at the registration
desk.

Wife will ( ) will not ( ) attend symposium (Please check)
TOURS: (Please check)
Yes No
( ) ( ) San Francisco Night Life Tour, 3 May at 6 p.m. $19.75 (transportation, dinner, drinks and entry into

three shows).
( ) ( ) Tour I. NASA facility at the Ames Research Center, 4 May at 1:30 p.m., OR
( ) ( ) Tour II. Stanford University and the Stanford Linear Accelerator Facility, 4 May at 1:30 p.m.

CHECK APPROPRIATE SPACES

Member: IEEE ( )
Nonmember2 ( )

Wives Activities1 ( )

Postmarked before April 20, 1967

$25.503 $12.004

$35.503 $22.004

$ 3.00

After April 20

$27.503 $14.004
$37.503 $24.004

$ 4.00

Total Remittance

$------------ --

1. Cost to include two cocktail parties and transportation for tours.
2. $10.00 may be applied towards IEEE membership.

3. Includes 2 lunches and
4. No meals included.

dinner.

a p4 — g r i d r i I 1967



Jrfw/O' Bliss
hfe s y m p o s i u m

STEERING COMMITTEE FOR EIGHTH ANNUAL EVENT ALL FROM AMES,STANFORD

Patton

i

Saden water Sacloff Kubokawa Randle

The steering committee for the 1967
G-HFE Symposium is headed by Steven
E. Bclslcy, chairman. Mr. Belslcy is
deputy assistant director for life sciences
at NASA’s Ames Rcascarch Center at
Moffett Field. The committee began
its work of planning and executing the
details of the conference in late summer
of 1966.

Other members of the committee arc

the symposium officers and the heads
of the various committees. Dr. James
C. Bliss, group leader of the bioin
formation systems group at Stanford
Research Institute is technical program
chairman. Dr. R. Mark Patton, chief,
human performance branch, Ames Re
search Center, and Mrs. Julie Sadcn-
watcr, human performance branch,
ARC, have joint responsibility for pub

lications. Melvin Sadoff, chief, man-
machine integration branch, Ames Re
search Center, is chairman for finances.
Charles C. Kubokawa, man-machine
integration branch, Ames Research Cen
ter, has exhibits and local arrangements.
Robert J. Randle, man-machine inte
gration branch, ARC, is in charge of

publicity.

'•'SYMPOSIUM AT A GLANCE

IEEE (G-HFE) Group Symposium, May 1967 •TECHNICAL SESSIONS

tEME: 'Automation-performance-acceptance compromises in system design'

Session
A

South
Maximus

SMALLWOOD .
“Models of

Cognitive Processes”

MAY 4TH MAY 5TH

Registration—Cabana Lobby
8:30 Welcome Address

South & Central Maximus

Session
B

Central
Maximus

NYE—“Man Machine
Considerations in

Sensory Aid Design”

Lunch
With

Guest Speaker
CAPT. R. BECK (ALPA, TWA)

Session
C

South
Maximus

McRUER
“Behavioral Models

for Manned Vehicle”

Session
D

Central
Maximus

TAYLOR—“Interactive!
Computer Display

Systems”

5:00 Free Hour

6:00-7:30 Cocktails in Display Area
North Maximus
(Hosted)

7:30 San Francisco Night Life Tour
(Optional, Sign Up)

:30
Session.

E
South

Maximus

SEITLE
‘Command

Control
Systems”

Session
F

Central
Maximus

HOFFMAN
"Human Factors
in Transportation

Vehicles”

12:

Lunch

1:30 G
SILBIGER

’ “Measurement of
Speech Quality”

Group l

Ames Research
Center

_ Simulators
Wind Tunnels
Computer &

Research Areas

H
I MANHEIMER J
^‘New Considerations”

for Automating and
Conceptualizing

Electronic
Maintenance”

f'0' Group II

Stanford Linear
Accelerator
Audio-Visual

Computerized
Teaching Center

5:00 Free Hour

6:00-7:30 Cocktails
North Maximus (Hosted)

7 45 Banquet with Noted Guest Speaker—
' South and Central Maximus_ _ _ _ _ _ _ _

8:30
Session.

I

South
Maximus

HULBERT
“Designing Vehicles.

for Automatic
Control and Safety”

Sessi
J

Souti
Maxima

BESCO
“Displays for

Aerospace
Applications”

12:15 SPEAKER
Lunch

Closing Remarks
&

Discussion

2:00

FREE

TIME



h f e s y m p o s i u m

FOR THE LADIES
s l a c news

SLAC TOPS DESIGN ENERGY
i e e e news

1967 BOARD ELECTED
The women’s activity will

officially get on the road at
8:30 a.m. on Wednesday,
with a welcoming speech by
the symposium chairman.
The actual touring will start
right after the official wel
come when the ladies will
be carted off to Sunset
Magazine. Other places of interest are
the Paul Masson Winery (where they'll
taste all the excellent wines). Villa
Montalvo, (a real villa —once a gover
nor’s palace), Stanford University,
Allied Arts Guild, and of course selec
ted shopping centers (e.g.: The May-
field Mall, Town and Country Village
and Stanford).

All the listed places will not be visited
in one day but in two days as per the
schedule. Transportation will be fur
nished to and from all the tour sites.

Each night the ladies will be treated
to drinks during cocktail hour and
will have the option of attending both
night functions and one day function
at their own expense:
• San Francisco nitelife tour inclusive
of transportation to and from San
Francisco, superb cuisine, shows and
drinks at Bimbo’s 365 Club, Finno-
chio’s Club and a view of the city
from Top of the Mark or Crown
Room all for S19.75 per person. May
3rd.
• Banquet with a noted speaker S6.50
per person. May 4th.
• Lunch with husband S4.00 per per
son. May 5th.

h f e s y m p o s i u m

HUMAN ENGINEERING
MAINTAINABILITY

When the system has been
specified to its basic com
ponents, and concurrent
with the development of
man-machine allocations,
concepts relating to human
engineering and maintain
ability are applied. These
two terms reflect, to a de
gree, the old and the new in system
development work. Human engineering
as a term and as a technology, has
been applied to system and subsystem
development for a relatively long period
of time. One may trace its origins at
least to the early work of Taylor and
Gilbreth at the turn of the century in
their concern with early man-machine
relations. Historically, human engineer
ing probably came of age during World
War II and man’s first intimate inter
action with complex equipment. It may
be seen, therefore, to be one of the
oldest disciplines in system analysis,

The two-mile linear electron acceler
ator at Stanford University has topped
its design energy of 20 billion electron
volts (20 GcV), project director Wolf

gang K. H. Panofsky has announced.
The high mark of 20.159 GeV was
set at one o’clock in the morning of

Jan. 10, Prof. Panofsky said.
The event is one more in a proces

sion of achievements confirming pre
dictions of the machine’s builders at
the Stanford Linear Accelerator Center.

Late last spring the 10,000-foot-long
accelerator was first turned on for its
full length, approximately four years
from the day ground was broken for it.
Last November the Stanford physicists
announced that they had begun experi
ments at last.

Research teams made up of scientists
from Stanford, MIT, Cornell, Caltech,
UC-Berkelcy, and the University of
Washington are scheduled to do experi
ments during the first year. SLAC is
a national facility, and is open to such
use by qualified scientists from all over
the world.

Now operating about 80 hours a week,
the accelerator is used about half the
lime for experiments and half for studies
of its electron beam characteristics. By
next June it is expected to be 90 per
cent occupied with experiments.

Present investigations are of two
kinds: scattering experiments in which
electrons bombard atomic nuclei to learn
more about the nuclear structure; and
experiments creating new particles such
as “pions” and “kaons” that burst
from nuclear targets under electron
bombardment, and then are used in
turn to bombard other targets.

Physicists study the interactions be
tween these speeding particles and their
targets minutely, hoping in the process
to discover more about the structure
of matter.

Maintainability, on the other hand,
represents a relatively new concern of
the system analyst. In many respects,
its growth parallels the engineering de
velopment of concepts related to equip
ment reliability and maintainability.
Since both terms are concerned gener
ally with the human’s performance with
complex equipment, there may be no
need to distinguish them as separate
areas of concern even though they arc
usually concerned with the separate
areas of operation and maintenance.
Since in current aerospace industry
practice, however, distinctions are
drawn between the operation and main
tenance of a system, human engineering
and maintainability are often presented
as separate topics.

Walter K. MacAdam, vice-president,
American Telephone & Telegraph Com

pany, newly elected president of the
IEEE recently announced the election
by the annual assembly to the board
of directors of the following:

Guillermo J. Andrews, Compania
Standard Electric Argentina S.A.I.C.,
Buenos Aires, Argentina, regional
director; Robert W. Gillette, Consoli
dated Edison Company, dircctor-at-
largc; Dr. A. U. Lamm, Electrotechni
cal-Director, ASEA, San Francisco,
dircctor-at-large; Dean George R.
Town, Iowa Stale University; Shigio
Shima, SONY Corporation, Tokyo,
regional director.

Elected as vice-presidents by the an
nual assembly held January 4 were
Dr. Seymour W. Hcrwald, Westing-
house, and Dr. F. Karl Willcnbrock,
Associate Dean of Engineering and
Applied Physics, Harvard University.

Dr. Bernard M. Oliver, IEEE’s senior
past president was elected by the an
nual assembly to serve in the office of
secretary for 1967. Dr. John V. N.
Granger was elected to hold the office
of treasurer during 1967.

Mr. MacAdam, along with Hcndlcy
N. Blackmon were elected president
and vice-president, respectively, in the
fall of 1966 and assumed office as of

January 1. Blackmon is engineering
manager, association activities, Westing-

house.
The following directors also elected

in the fall of 1966 assumed office on

January 1:
Dr. John G. Brainerd, University of

Pennsylvania, regional director. Dr.
Harold Chestnut, General Electric,
director-at-large. Dr. Edward E. David,
Jr., Bell Telephone Laboratories, direc-
tor-at-large. David M. Hodgin, Collins
Radio Company, regional director. Dr.
Stanley F. Kaisel, Microwave Electron
ics Division, Teledyne, Inc., Palo Alto,
regional director. Dr. Robert C. G.
Williams, Philips Electronic and Associ
ated Industries, Ltd., London, regional

director.

s l a e n e w s
THYRATR0N CONTRACTS

Two contracts for thyratron tubes
totalling more than 5600,000 have been
awarded to eastern electronic manu
facturers by the Stanford Linear Ac
celerator Center.

Wagner Electric Corp. of Newark,
N.J., received a S345,000 contract for
delivery of 150 tubes. International
Telephone and Telegraph’s Electronic

Tube Division at Easton, Pa., was
awarded the other contract for 100

tubes at a cost of $270,000.

6 — g r i d a p r i I 19 6 7
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you know any of

these 3 key men

tell them

MEMOREX
is looking

Chances are the men we seek aren’t reading the ads They're fairly well satisfied where they are now. They're doing a
good job and know it, they’re probably with good companies, earning good pay, looking forward to a good future.
Why, then, come to Memorex7
Memorex is on the move. And so are its people Memorex people do a better job when they come to work here. They're
not merely looking toward the future, they're in it, here and now! And they’re exceptionally well rewarded.
So if you know any of these 3 men, tell them we’re looking. Tell them to get in touch with Memorex right away. We've
got some challenging assignments that can’t wait. Have them call Don Newton collect, area code 408,248-3344. Or
write him at 1180 Shulman Avenue, Santa Clara, California. Memorex is an equal opportunity employer.

ELECTRONIC ENGINEER
BSEE with digital and logic design experience, to do initial systems design of digital
equipment using both ICs and discrete components. Magnetic recording experience not a
must, but it would help.

BROADBAND RECORDING ENGINEER
BSEE who knows his way around in broadband and instrumentation recording, is QC-
oriented and wants to make his mark in a newly established position. Should have sev
eral years of magnetic recording experience, at least two in broadband recording. V/ill
help plan products, write QC test specifications, train test people, provide reference
tapes and standards, and serve as interface between QC test lab and outside groups.

FIELD SERVICE ENGINEER
BSEE or BSME, preferably with formal training in magnetic recording techniques and 2
years' minimum related experience. Background in magnetic recording application engi
neering desirable. Will provide home office with accurate technical data on field prob
lems, maintain technical liaison between field sales force and customers, and assist
customers in selection of appropriate products.

MEMOREX
PRECISION MAGNETIC TAPE



Public Service C
o. Tour

Region 6 technical program chairman Dr Otmar Stuetzer, general chairman Tom
Pace, and vice-chairman Dan Hardin, from left to right.

region si x n e w s

ALBUQUERQUE CONFERENCE
Having been assigned to the Albu

querque section and the Los Alamos sub
section, the Sixth regional Conference
will open at the Sheraton Western Skies
Motor Hotel on the 9th of May, to
last for three full days. It is expected
that the 700-800 engineers will attend
from the eleven states in the region.

The conference theme: “Frontiers of
Energy Conversion”, describes an area
of interest for electrical engineers of all
disciplines at all levels. This field is re
markably broad, with the papers to be
presented running the gamut from elec
tric automobiles to giant power distri
bution systems to magnetohydrodyna
mics.

Another feature, one which the confer
ence committee feels is long overdue in
professional meetings of this kind, is the
requirement that the speakers in the tech
nical program write and present their
papers tutorially. In the age of more and
more intense specialization, the technical
program which clearly informs and thor
oughly satisfies its audience is less
easily come by than it might be. It was

with the idea that both the uninitiated
engineer and the sophisticate in the spe
cialty might find such a format worthy
of their time, as well as refreshingly
different, that the committee decided
this year upon a technical program of

invited papers only. Well-known engi
neers and physicists, apt in their special
ties and skilled at communicating with a
mixed audience, have been asked to
address tutorially some facet of the

(Continued on page 16)

re g

frontiers of emerge conversion
ion six annual oonferesnee

TUESDAY 5/9

Registration

Keynote Address:

The Honorable Frank Thomas,
Assistant DDR&E
“Nuclear Projects”

Luncheon:

The Honorable David F. Cargo,
Governor of New Mexico

2:00 to 4:00 P.M.

Progress Report on “Sherwood
Dr. J. L. Tuck

Nuclear Reactor Development
Dr. D. B. Hall
Nuclear Rockets: The Rover-
Phoebus Program
Dr. R. W. Spence

WEDNESDAY 5/10
9:30 to 11:30 A. M.

Piezoelectric and Ferroelectric Energy
Conversion
D. A. Berlincourt
Radioisotope Power Sources

Dr. W. J. Levedahl
Biological Sources for Heat and
Electricity
Dr. H. P. Silverman

Kirtland Tour

THURSDAY 5/11
9:30 to 11:30 A.M.

Explosive Electromagnetic
Power Generators
Dr. C. M. Fowler
Magnetohydrodynamic Power
Generators
T. R. Brogan
The Harnessed Electric Wind

Dr. M. C. Gourdine

LUNCH LUNCH

2:00 to 4:30 P.M. 2:00 to 4:00 P.M.

Problems of Giant Power Systems CO Fuel Cells
W. R. Gould Q>

3 Dr. J. O'M. Bockris

Project “Gasbuggy” Q_
Q)

o
Thermoelectric Conversion

B. R. Howell Dr. E. F. Hockings
New Techniques for Electromechanical o Thermionic Energy
Energy Conversion Analysis "F Conversion
Dr. E. A. Erclelyi -H Dr. L. W. Zelby
Advanced Power Sources for Electrical o

c
Automobiles
Dr. M. Altman

—*

____ A
6:00 P.M. — Social Hour
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' TYPE 454 OSCILLOSCOPE

m.t

The Tektronix Type 454 is an advanced new portable
oscilloscope with DC-to-150 MHz bandwidth and 2.4-ns
risetime performance where you use it—at the probe tip. It
is designed to let you make convenient measurements of
fast-rise pulses and high-frequency signals previously out
side the range of conventional oscilloscopes.
The Type 454 is a complete instrument package with dual
trace vertical, high-performance triggering, 5-ns/div delayed
sweep and solid-state design, all in a rugged 31-lb. instru
ment. You also can make 1 mV/div single-trace measure
ments and 5 mV/div X-Y measurements with the Type 454.

The2.4-ns risetime and DC-to-150 MHz bandwidth are speci
fied at the tip of the new miniature P6047 10X Attenuator
Probe. The dual-trace amplifiers provide the following
capabilities with or without probes:

Deflection Factor* Rise time Bandwidth

20 mV to 10 V/div 2.4 ns DC to 150 MHz
10 mV/div 3.5 ns DC to 100 MHz
5 mV/div 5.9 ns DC to 60 MHz

•Front panel reading. Deflection factor with P6047 is 10X panel reading.

The Type 454 features a new CRT with distributed vertical
deflection plates and a 14-kV accelerating potential. It has

a 6 by 10 div (0.8 cm/div) viewing area, a bright P-31 phos
phor and an illuminated, no-parallax, internal graticule.
The Type C-30 and the New Type C-40 (high writing speed)
cameras mount directly on the oscilloscope.
The instrument can trigger to above 150 MHz internally, and
provides 5-ns/div sweep speeds in either normal or delayed
sweep operation. The calibrated sweep range is from 50
ns/div to 5 s/div, extending to 5 ns/div with the X10 magnifier.
Calibrated delay range is from 1 jus to 50 seconds.
The Type 454 is designed to be carried and has the rugged
environmental characteristics required of a portable instru
ment. A rackmount, the 7-inch-high Type R454 oscilloscope,
is available with the same high performance features. Also
available is the new Type 200-1 Scope-Mobile® Cart.

Forfurther information about the Type 454, oraboutthe new
Tektronix DC-to-100 MHz plug-in oscilloscope, the Type
647A, contact your nearby Tektronix field engineer, or write:
Tektronix, Inc., P. O. Box 500, Beaverton, Oregon 97005.

Type 454 (complete with 2 P6047 Probes and accessories) . . $2550
Type R454 (complete with 2 P6047 Probes and accessories) $2635
C-30 Camera.................................................................................. $ 390
C-40 Camera.................................................................................. $ 540
Type 200-1 Scope-Mobile® Cart.................................................. $ 60

U.S. Sales Prices FOB Bea>erton, Oregon

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

1709 MT. DIABLO BLVD. • WALNUT CREEK. CALIF. • Phone:935-6101
From Oakland, Berkeley. Richmond, Albany and San Leandro: 254-5353
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meeting a h e a d

PIONEER’S NIGHT
Bay Area electronics and electrical

engineering pioneers will be honored
on April 7, when the San Francisco
Section and Santa Clara Valley Sub
section co-sponsor a dinner meeting at
Foothill College, in cooperation with
the college and the Perham Founda
tion. Dinner in the main dining room
of the Foothill Student Center (S3.50)
will be served at 6:30, followed by a
program and tours of the planetarium,
observatory and OSCAR project. These
facilities and the Foothill Electronics
Museum, being planned by the col
lege and the Perham Foundation to
house the famous Perham collection,
will be the focal point of a new space
science center developing on the
campus.

Waterman Cox

meeting ahead

TROPOSCATTER
Lecture No. 3 in the Antennas &

Propagation chapter tutorial series on
tropospheric propagation effects will be
presented April 18.

The present status of knowledge on
the propagation of microwaves to dis
tances beyond the horizon —troposcat-
ter—will be the subject of a talk by
Professor A. T. Waterman, Jr. and
Donald C. Cox of Stanford University.
The presentation will review the basic
characteristics of this type of propa
gation: signal levels encountered, statis
tical distribution of signal level, fading
ranges and rates, space-, frequency-
and angle-diversity, and the concept
of effective antenna gain. Alternative
theories on the mechanism of propa
gation will be summarized along with
their ability to account for the observed
phenomena. Data from various experi
ments, including some at Stanford, will
be shown and discussed in the light of
their consistency with theoretical models
and of their implications regarding the
structure of refractive index distribution
in the atmosphere.

Professor Waterman received his un
dergraduate training at Princeton Uni
versity in physics and his PhD from
Harvard University in engineering sci
ences and applied physics. He is past
chairman of the Antennas and Propa-

(Continued on page 20)

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

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

Museum, followed by open house tours and planetarium show
Place: Foothill College, 12345 S. El Monte Ave., Los Altos Hills
Dinner: 6:30 PM, Main dining room of Foothill Student Center, S3.50
Reservations: Mrs. Helmke (Section office) 327-6622 or in San Francisco:

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

dinner tickets are purchased

APRIL 11, TUESDAY, 7:30 PM-Power
Building the PG&E 500-KV transmission system
Charles H. Sedam. vice president, general construction, PG&E Co., San Francisco
Place: Engineers’ Club of San Francisco, Pine & Sansomc Streets
Cocktails: 5:30 PM
Dinner: 6:30 PM
Reservations: Engineers’Club - G A 1-3184

APRIL 13, THURSDAY, 7:30 PM — Industry & General Applications
Tourof Hunters Point Naval Shipyard
Place: Main gate (from Army Street, find Fairfax, travel cast and follow the

signs)
Reservations: limit of 30; phone 654-7120, Mrs. Korcy by 5 PM, Apr. 13

APRIL 18, TUESDAY, 8:00 PM -Antennas & Propagation
Tutorial Series on tropospheric propagation
Lecture no. 3: Transhorizon propagation effects

Dr. A T Waterman, Jr., professor at Stanford University and Don Cox.
research assistant, Stanford University

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

Place: Lockheed Auditorium, Bldg. 202, 3251 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

APRIL 18, TUESDAY, 8:00 PM-Automatic Control
Some methods for the design of linear and nonlinear sampled-data

feedback control systems
Dr. Gunther Schmidt, lecturer, Technische Hochschu/e of Darmstadt, Germany (on

leave to Stanford University for 1967)
Place: University of Santa Clara engineering center. Room 551
Dinner: 6:30 PM, Lucca’s, Santa Clara (across from the university)
No reservations required

APRIL 18, TUESDAY, 8:00 PM — Engineering in Medicine & Biology
Panel discussion: The monitoring of acutely ill patients
E. C. Boycks, Ph.D., research scientist. Beckman Instruments. Inc : Alfred P

Spivack, M.D., director, coronary care unit, Palo AIto-Stanford Medical Center:
Charles Whitcher. M.D.. assistant professor of anesthesia, Stanford University.
Thomas Corbin. Vice Pres., Corbin-Farnsworth, Inc.

Place: Room M 112, Stanford Medical School
Dinner: 6:15 PM, Red Cottage, El Camino, Menlo Park
Reservations: Dr. Noel P. Thompson, 326-8120 by 5 PM, Apr. 17

APRIL 19, WEDNESDAY, 8:00 PM - Reliability/Engineering
Management

Cost effective design management
E. S. Win lurid, cost effectiveness management planning, Douglas Aircraft, Santa

Monica
Place: Ph 101, Stanford
Dinner: 6:30 PM, Stanford View Restaurant, 1921 El Camino; S2.75 barbeque

chicken or barbeque steak (inch tax & tip)
Reservations: Sylvania (Terri Beall) 966-3342 or 966-3653 by Apr. 17
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To your specifications
Transformers Since 1935, Peerless has designed and
manufactured transformers of highest reliability to meet exacting speci
fications in electronic applications. Transformers engineered and built
by Peerless include sizes from 0.1 cubic inch to more than 20 cubic
feet; from fractional to 30.000 volts; from less than one cycle to approx
imately 0 5 megacycles, and in one. two. and three-phase and phase-
changing configurations Open-frame or potted, hermetically sealed or
vacuum impregnated, varnished, fosterited, epoxy, silastic impregnated
or encapsulated. whatever your transformer needs. Peerless can fill them

It is the unique power supply
the solution whether your operating

requirements are commercial or Mil Spec Peerless experience covers
both DC and AC supplies. AC inputs are normally 60 to 400 Hz. DC
outputs extend to 10 ma or higher. Regulation values normally range
from 5% to 10% no load to full load with peak-to-peak ripple voltages
less than 1% of output voltage within this range. For complex appli
cations. Peerless has designed and manufactured power supplies with

two or more outputs, that operate in ambients up to 125°C
and withstand shock to 50G.

Power Suppli
problem for which Peerless has

ELECTRICAL PRODUCTS

A Division of LTV Ling Altec. Inc., Anaheim. California 92803

For complete information, please write
ELECTRO PACIFIC SALES

2524 Franklin, San Francisco, Calif. 94123
Phone: (415) 776-8582

%

Tired of The. old routines?
UJont something new?

WOULD YOU LIKE . . .

• to live overseas and still work
in your own profession?

• to be an advisor to host country
government ministries?

• to assist a developing nation help
itself?

• for you and your family to live for 24
months as a resident of a foreign
country and not as a tourist?

IF
SO,

THEN

1
THE AGENCY FOR
INTERNATIONAL
DEVELOPMENT
DEPARTMENT OF STATE

is interested in talking to you
if you own a professional
degree
if you have 5-10 years
work experience
if you meet personal
qualifications

See your AID
Professional Representative
in San Francisco

Dates: April 23*25, 1967
Call: Collect to Washington
(Area Code 202) DU 3-8048
Or Write: Recruitment Division.
Office of Personnel Administration,
Agency for International Development,
Washington. D.C. 20523
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Sedam Schmidt

me e tin g ahead

THE PG&E 500-KV
Charles H. Sedam, vice-president,

general construction, Pacific Gas &
Electric Company, will discuss the PG
&E 500-kv construction program at the
April 11 meeting of the Power chapter.

The Pacific Northwest-Southwest
Intertic will be the biggest electrical
transmission program ever undertaken
in this country and will transmit sur
plus hydroelectric energy from the north
west to the southwest. The PG&E
“link”, consisting of 1,025 miles 500-kv
lines and of 7 substations, will also
serve as a system “backbone”. Started
in 1964, the first PG&E line will be
energized at 500-kv in a few months.

PG&E is the only utility presently
building 500-kv electrical facilities by the
use of company personnel. Mr. Sedam,
who heads the construction of the mam
moth project, will give a first-hand ac
count of some of the many unique
construction problems, some of the
cost data, and the present status of the
program.

Mr. Sedam, a member of IEEE since
his University of Washington days where
he was graduated in 1940, first worked
for Puget Sound Power & Light Com
pany, before joining PG&E in 1941 as
an electrician’s helper. He has had nu
merous assignments prior to hiselection
to vice president, general construction
in 1964. He is a director and a member
of the executive committee of the San
Francisco Section.

meeting ahead

FEEDBACK CONTROL
Dr. Gunther Schmidt, lecturer, Tech-

msche Hochschule of Darmstadt, Darm
stadt, Germany will discuss some me
thods for the design of linear and
non-linear sampled-data feedback con
trol systems at the April 18 meeting
of the Automatic Control chapter.

During the recent years the control
group of the Technische Hochschule of
Darmstadt, with Dr. -Ing. W. Oppclt
as its director, has developed some
simple methods for the design of sam-
plcd-data feedback control systems. The
talk will give a short survey of these
methods, including the following topics:
• Stability analysis and synthesis of
linear and nonlinear sampled-data con
trol systems by means of a describing
function method;

APRIL 24, MONDAY, 7:30 PM - East Bay Subsection
Communications for tomorrow
G. A. Nielsen, toll equipment engineer. PTT
Place: PG&E service center, 4801 Oakport, Oakland, west of Nimitz Freeway,

between High & Hegenbcrgcr
No. dinner

APRIL 25, TUESDAY, 8:00 PM - Computer
Computer activities at LRL, Livermore
Dr. Sidney Fernbach. head, theoretical and computations div . LRI
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 per person
Reservations: Mrs. Chrisjcnsen, 324-3311 ext. 45034 by noon Apr. 24

APRIL 26, WEDNESDAY, 8:00 PM — Electromagnetic Compatibility
RFI/EMC measurements with the spectrum analyzer
Rod Carlson, manager of signal analysis section. Hewlett-Packard microwave lab
Place: Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, room 5 M (ask for

directions at main lobby)
Dinner: 6:00 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: E. R. Isacson, 867-3912 by Apr. 24

APRIL 27, THURSDAY, 8:00 PM —Aerospace & Electronic Systems
Pioneer VI observations of the interplanetary solar wind ion and

electron characteristics
J. H Wolfe. PhD. space sciences div . NASA
Place: Lockheed auditorium. Bldg. 202, 3251 Hanover St., Palo Alto
No dinner

JUNE 7, WEDNESDAY, 8:00 PM-San Francisco Section/All
Subsections and Chapters, ladies night

Annual meeting honoring 1967 Fellows; installation of 1967-68
Section Officers

Speaker to be announced
Place: The Bold Knight, 769 No. Mathilda Ave., Sunnyvale (2 blocks west of

Bayshore)
Social hour: 6:00 PM (refreshments 65c)
Dinner: 7:00 PM-roast sirloin of beef, S4.50 incl. tax & tip
Reservations: Mrs. Jean Helmke, Section Office, 327-6622 by June 5
Tables of six or more may be reserved for Subsections, Chapters, Committees

and Companies

m e e t i n g a h e a d

SHIPYARD TOUR
The Industry & General Applications

chapter will tour the electrical and elec
tronic facilities at the San Francisco Bay
Naval Shipyard at Hunters Point on
April 13. The tour will be conducted
by a member of the shipyard design
division and is limited to 30 members.

• synthesis of sampled-data feedback
control systems with finite settling
time in the lime-domain. Develop
ment of simple standard controls for
higher order plants; and
• design of finite settling time systems
with minimal parameter sensitivity.
Dr. Schmidt holds Dipolm-Ingenieur

degree and Doktor-Ingenieur degree.
He has been a teaching assistant, a re
search engineer and a consultant.
During 1967 he is visiting Stanford.

meet i n g a h e a d

MONITORING THE ILL
The program of the Engineering in

Medicine & Biology chapter on April
18, will consist of a panel discussion
on the monitoring of acutely ill patients

Speakers on the panel will be: E. C.
Boycks, Ph.D., research scientist, Beck
mann Instruments, Inc., Thomas Cor
bin, vice-president, Corbin-Farnsworth,
Inc.; Alfred P. Spivack, M.D..director,
coronary care unit, Palo Alto-Stanford
Medical Center; and Charles Whitcher,
M.D.. assistant professor of anesthesia.

Stanford University.
The panel will discuss the capabilities

as well as the problems of current pa
tient monitoring systems. Notice will be

made of past experience, present state
of the art, and potential future develop
ments. Audience participation will be
encouraged.



Winlund Fern bach

meeting ahead

COST/DESIGN

Cost effective design management will
be discussed at the April 19 joint meet
ing of the Reliability and Engineering
Management chapters by E.S. Winlund
of Douglas Aircraft.

Mr. Winlund is responsible for the
development of cost-cffcctivcness man
agement planning for the missile & space
systems division. This involves technical
and management integration of the
“effectiveness” disciplines, — reliability,
maintainability, safety, etc.,—with per
formance, delivery, and total cost.

The history of military system pro
curement shows that schedule, reliabi
lity, and cost have commonly missed ini
tial commitments by substantial mar-

.gins. Many “remedies” have been
applied to these effects, but seldom to

• causes. Parochial approaches have
achieved gains for each parish, but often
at reduced overall system effectiveness

(Continued on page 20)

meeting ahead

LRL COMPUTERS
Computer activities at Lawrence Radi

ation Laboratory, Livermore, will be
• described to the Computer chapter on

\pril 25 by Dr. Sidney Fern bach, LRL
• computation division head.

The Lawrence Radiation Laboratory
;at Livermore for many years has been
iinvolved in the use of digitial compu
ters in the solution of formidable math-
eematical problems. The ever-growing
cdesire to get better solutions has put
tithe laboratory in the forefront of com-
ppuier development; the number and
ssize of the computers at the laboratory
aare constantly growing. To achieve bet-
Htcr utilization of the equipment, as well
aas to provide improved turn-around-
utime for the scientists, a time-sharing

ssystem has been put into use. At the
rmoment it is centered in a CDC 6600.
Within the next year, it will be consid
erably expanded. The existing system
aand future plans will be described.

Dr. Fernbach has been with the
LJLawrCnce Radiation Laboratory since
111948 and head of the theoretical and
cromputation divisions since 1958. His
nmajor area of interest is theoretical
pphysics, with special emphasis on neu-
titron physics, cosmic ray shower theory,
aand application of computers to physics.

ANTENNA ENGINEERS
(Electrical and Mechanical)

Lockheed offers important assignments for experienced microwave
antenna engineers. Work on large unfurlable reflector antennas and
phased array systems for satellite and deep space vehicles. Design
antennas for hostile reentry conditions of the new Poseidon Fleet
Ballistic Missile and for tactical applications. □ BS or advanced
degree in EE, ME or Physics, plus 5 years or more antenna design
experience. A few positions are available for selected recent gradu
ates. □ Reply to: R. C. Birdsall, Professional Placement Manager,
Post Office Box 504, Sunnyvale, California 94088. Or call collect:
(408) 743-2200 until midnight,
Pacific Coast time. Lockheed is
an equal opportunity employer.

MISSILES A SPACE COMPANY
A GAQ-JA OnnliO* or LOCKMCCO AlHZBATT COAAGAAT.O*

What’s new
from Technipower?
1. PC-80 SERIES
ultra-compact AC-DC power
modules — all silicon.
25% smaller, 25% lighter, tem
perature rating 80 C, specifications
to meet critical requirements.
More than 200 models, with outputs
ranging from 4.1 to 152VDC,
and up to 60 watts.

2. MC-65 SERIES
more-watts-per-dollar AC-DC power
modules — all silicon.
This series will replace the former
"standard" line of Technipower
modules, and features 25% more
power in the same volume. Improved
circuitry and characteristics — for
less money! More than 600 models,
outputs 3 to 152VDC and up to
750 watts.

MIL Environment modules —
Series PM-95 and F/FD-115 modules
were recently tested by an inde
pendent lab and proved fully quali
fied for MIL environment
applications.
Write for data.

3. DP-80 SERIES
compact dual output AC-DC power
modules — all silicon.
Designed for operational amplifier
and potentiometric applications, these
doubtless will find other uses as well.
Meet all applicable MIL environment
specs. Models from 5.7 to 158VDC
to 8 watts, each output.

Technipowef7
A BINftUS SUBSIDIARY

18 MARSHALL ST.. NORWALK. CONN. 06856 PHONE 203-853 1201

Represented by Luscombe Engineering Co., 220 E. Third Ave., San Mateo. 415-342-7057
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meet i n g a h e a d

SPECTRUM ANALYZERS
Rod Carlson of Hewlett Packard

will discuss recently developed methods
for utilizing spectrum analyzers for
making RFI/EMC measurements at the
April 26 meeting of the Electromag
netic Compatibility chapter.

Present RFI/EMC measurements are
made using manually-tuned receivers
having meter readouts. Several receiv
ers or plug-ins are necessary to cover
the wide frequency range required. This
measurement method is slow and af
fords a rather restricted view of the
interference signal spectrum present.
Some improvement has been made by
using motor-driven tuning of the re
ceivers and recording the output on
X-Y recorders, but the spectrum ana
lyzer promises a step beyond this.

The spectrum analyzer is an electri
cally swept-tuned receiver that displays
its output, a plot of signal amplitude
versus frequency, on a cathode ray
tube (CRT). The modern, wide-scan
spectrum analyzer, with accessories, can
cover the broad frequency range from
10 kHz to beyond 12 GHz and can
display signals over 2 GHz wide seg
ments of this range on us CRT.
An advantage of using the analyzer in
EMC work is the immediate “wide
angle” view on the CRT that one
gets of the frequency range under ob
servation. Another is that the frequen
cy range under observation may be
very wide, up to 2 GHz at present.
A third is that the spectral display is
very useful in identifying the type of
interference signal present, for instance
in distinguishing CVV. modulated CW,
pulsed RF, and impulse noise signals.

The spectrum analyzer has some dis
advantages. The CRT display by its
character reduces the ability to distin
guish a weak signal from the residual
noise by 5 to 10 dB. Below 2 GHz
large inputs can cause spurious respon
ses. The latter is not inherent in the
spectrum analyzer but is due to the
present-day lack of an electrically swept
means of preselection in this range.
Recent developments have significantly
reduced some of these limitations. The
variable persistance CRT allows slow
scanning without flicker permitting in
creased sensitivity and gives a much
improved display of impulse interfer
ence signals. X-Y recordings can be
made at the output to obtain greater
sensitivity as well as a means, in addi
tion to CRT photographs, of obtaining
a permanent record of the interference
spectrum. The electrically-swept YIG
preselector greatly reduces spurious re
sponses above 2 GHz.

Rod Carlson is manager of the signal
analysis section of the Hewlett-Packard
microwave laboratory. This section is
concerned with the development of

meeting ahead

COMMUNICATIONS
FOR FUTURE

G. A. Nielsen, toll equipment engi
neer, PT&T, will discuss communica
tions for tomorrow at the April 24
meeting of the East Bay Subsection.

From the bottom of the ocean to the
outer limits of space, progress is being
made in the telephone industry. Com
munications via satellites is a reality.
Amplifiers designed to rest on the
bottom of the ocean for twenty years
without maintenence have made trans
oceanic telephone cable economical.
Computers now talk to each other and
to humans over telephone circuits to
reserve your plane ticket, design elec
trical equipment and even make out
your paycheck.

Mr. Nielsen will discuss these and
other developments of interest to our
membership. His talk is not highly
technical. Interesting current and future
developments in communications arc
covered. Mr. Nielsen's talk gives you an
unusual opportunity to hear the latest in
communication technology.

Mr. Nielsen is a graduate of the
University of California. He has studied
advanced communications and data
transmission systems extensively. He is
experienced in transmission design;
planning and programming communi
cations networks and is a senior mem
ber of IEEE.

Engineers Joint Council's Kiely Panel
Report: “Assessment of the Goals of
Engineering Education in the United
States” is available at SI a copy from
EJC, Dept. P, 345 E. 47th St., New
York, N. Y. 10017. It touches upon
controversial 1965 recommendations of
the Goals of Engineering Education
Committee operating through the Amer
ican Society for Engineering Education.

wave and spectrum analyzers, broad
band detectors, and power meters.

He graduated in electrical engineer
ing from Cornell University and then
spent five years as an instrumentation
engineer in the flight research depart
ment of the Cornell aeronautical labor
atory engaged in the measurement of
aircraft stability characteristics under
actual flight conditions.

meeting ahead

PIONEER VI
Pioneer VI observations of the inter

planetary solar wind ion and electron
characteristics will be discussed at the
April 27 meeting of the Aerospace &
Electronic Systems chapter by Dr. J.H.
Wolfe of the space sciences division of
NASA-Ames Research Center.

Recent data on the plasma character
istics in the interplanetary medium as
observed by the Ames Research Center
plasma probe on Pioneer VI will be
presented. The results show that the
solar wind ions deviate at times from
solar radial flow by as much as five
degrees. The observation of the plasma
ions in a reference frame comoving with
the solar wind convective velocity indi
cates that generally the ion temperature
parallel to the local magnetic field
exceeds the perpendicular temperature
and that this thermal anisotropy is
field aligned. Evidence will be presented
which supports the presence of a third
ionic species in the solar wind. This
species has been tentatively identified as
singly charged helium.

Interplanetary solar wind ion and elec
tron data will be presented for condi
tions of solar quiet and the interplane
tary data compared to the plasma ion
and electron characteristics in the geo-
magnelosheath during its traversal by
Pioneer VI. The data reveal an inter
planetary solar wind electron tempera
ture on the order of 1-2 x 105 °K dur
ing quiet times when the solar wind
velocity was approximately 290 km/sec
with a maximum ion temperature on
the order of 5 x 104 °K. The passage
of Pioneer VI through the geomagneto
sheath shows that the solar wind elec
trons are heated at the earth’s bow
shock to a temperature of approximate
ly 5 x 105 °K and subsequently cool
by about a factor of two as the flow
proceeds downstream. The solar wind
ions, on the other hand, although also
heated at the shock front, do not ap
pear to cool downstream and in addi
tion reveal nonthermal characteristics.
During quiet times the interplanetar)
data show that the electrons are some
what hotter than the ions, wheras in the
geomagnetosheath the ion and electron
temperatures are more nearly equal.
When the interplanetary medium be
comes more distrubed both ion and
electron temperatures are observed to
increase together with increases in the
solar wind velocity and density. Plasma
data obtained from Pioneer VI will be
compared for various degrees of solar
activity.

The IEEE Executive Committee has
ruled that hereafter Student Branch
Counselors must be IEEE members.
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n e s c o n n e w s

MICROELECTRONICS
SYMPOSIUM

A second two-day technical sympo
sium has been added to WESCON’s
August program in San Francisco, ac
cording to John C. Beckett, Hewlett-
Packard Co., convention director.
“Microelectronics Comes of Age,”

a concentrated program of 28 papers
proposed by the IEEE/PMP group, has
been accepted by WESCON’s directors
and scheduled for Wednesday and
Thursday, August 23 and 24. S. M.
Stuhlbarg, Raytheon Co., Bedford,
Mass., will be general chairman of the
symposium.

WESCON will also present the Eighth
International Electronic Circuit Pack
aging Symposium in San Francisco on
August 22 and 23, the two days im
mediately preceding the microelectronics
meeting.
“We have scheduled these two impor

tant symposia back-to-back because we
are certain many engineers will want to
participate in both of them,” Beckett
said. Each symposium will have a re
gistration fee of S25. In each case, the
fee includes one luncheon event. The
IECP fee also includes a copy of the
symposium record, but publication of
the microelectronics symposium record

i has not yet been decided.
“Microelectronics Comes of Age”

•will be a concentrated adaptation of a
I highly successful eight-week course pre
sented by the Boston IEEE/PMP group
Hast Fall under Stuhlbarg’s chairman-
ss’nip. The list of speakers and topics
ms still being formulated for the YVES-
CCON program, although Stuhlbarg indi-
Gcaied a number of the original “faculty
nmembers” will participate.

The two symposia will supplement
VWESCON’s own technical program,
aalso presently being formulated, which
wvill be made up of 16 contributed ses-
ssions under the “session unit” plan,
aand four special, invited sessions.

Both symposia and advance details
oon the WESCON technical program will
boe featured in the July issue of the
Ii'EEE Grid-Bulletin.

/ • eee news

JOOURNAL FOUNDER HONORED
The IEEE Board of Directors has

\»otcd presentation of a plaque at the
directors’ reception during the March
convention to Ted A. Hunter, who
feounded, and after 13 years is retiring
3--> editor of, the IEEE Student Journal.

A two-page “Guidelines Concerning
ifihc Hosting of Visitors” has been is-
,uijcd by Headquarters as an aid to
jEE.EE members receiving engineers from
/jtlbroad. Write J. M. Kinn for a free

coo py.

GROW WITH
AEROGRAPH

The World Leader In
Gas Chromatographic
Instrumentation

THESE OPENINGS
IN WALNUT CREEK:

ELECTRICAL/ELECTRONIC ENGINEERS-To
design systems for low level current measuring
devices, temperature controls, closed loop ser
vo systems and power supplies BS/EE Experi
ence in coordinating design activities with me
chanical disciplines and production.
These positions offer attractive fringe benefits,
including profit sharing and stock purchase
plans.
Send resume and salary requirements to

Personnel Manager
2700 Mitchell Drive

Walnut Creek, California 94598

VARIAN
AEROGRAPH

a wholly owned subsidiary of
Varian Associates

AN EQUAL OPPORTUNITY EMPLOYER

(--------------------------------- ^

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
micro-wave 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.

TELEPHONE 321-8611
An Equal Opportunity Employer J

Delta Cast 153
provides:

• high thermal
conductivity

• excellent dielectric
strength

• mechanical support..
encapsulation matrix
has 7000 psi
tensile strength

• coefficient of thermal
expansion similar to
aluminum and copper

• heat removal from hot
components and
the assembly is

• temperature equalized

Write for
DISTRIBUTOR PRODUCTS
Catalog No. 1967.

EH! WAKEFIELD
ENGINEERING, INC.

WAKEFIELD, MASS. 01880" (617) 245-5900 • TWX 617-245-9213
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aerospace news

SANTA CLARA SYM POSIUM
Problems of aerospace mechanisms

will be the focus of a two-day sym
posium at the University of Santa
Clara on May 4 and 5. More than
250 engineers and scientists will gather
for this second annual session, the only
one of its kind in the country. Tri-
sponsored by the University, Jet Pro
pulsion Laboratory and Lockheed
Missiles and Space Co., the sympo
sium will include 20 papers, chosen
specifically for presentation at the

meetings.
Although most of the papers will

describe flight-proven mechanisms, the
symposium committee also has encour
aged papers on flight and development
failures. “They are often more valuable
than reports of successful efforts since
they prevent others from following blind
alleys and making costly mistakes,”
said the chairman. Dr. George Herzl
of Lockheed.

Other members of the paper review
board and symposium committee in
clude: Alfred L. Rinaldo of Lockheed;
Dr. James L. Adams of Stanford Uni
versity; Dr. William J. Schimandlc and
Dr. Peter T. Lyman of Jet Propulsion
Laboratory; and Dr. Stein Wcissen-
berger and Richard K. Pcfley of Uni
versity of Santa Clara.

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

af every level in every field of
Indusfry—Business—Governmenf

—Educafion—Planf—Field—
La borafory—Office—School

JOBS FOR MEN MEN FOR JOBS

Fasf referral service: phone, wrife, wire

A local, regional, and nafional
markef place for engineering

jobs and men

MORE REGIONAL CONFERENCE

energy conversion field, and thereby
bring to each attending engineer — and
university student guest —a measure of
understanding; even of enthusiasm.

The conference will convene with a
keynote session on the morning of the
9th and will consist of some five techni
cal sessions during which the twenty or
more invited papers will be presented.
The keynote session will feature as
speaker, Frank J. Thomas, assistant
director of defense research and engi
neering, nuclear programs.

Following this session will be the
conference luncheon, highlighted by a
welcoming speech from David F. Cargo,
governor of New Mexico. The first tech
nical session will follow in the afternoon
and will be held at the nearby Holiday
Inn, as will the remaining four sessions.
Continuous shuttle bus service will elim
inate transportation problems between
the two hotels.

The five technical sessions will be held
in sequence so that no presentation will
conflict with another.

On May 10th the sub-regional stu
dent paper winners will participate in
the regional student paper competition.

The conference registration fee will be
S3.00 for IEEE members and S5.00 for
non-members. Pre-registrants will re
ceive a free ticket, normally S3.00, to
the social hour.

A commercial exhibit area has been
arranged at the Western Skies, where
about 25 exhibitors will have booths
displaying the latest items in the various
lines.

For the non-technical aspects of the
conference, a social event has been

PATENTS
PENDING

DESIGN PATENT FOR THE PRODUCTION
OF A COMPATIBLE COLOR PICTURE ON
A MONOCHROMATIC TELEVISION
PICTURE TUBE.

chapter news

ATHENS CHARTER FLIGHT
A west coast charter flight to the

1967 International Symposium on In
formation Theory, Sept. 11-15, Athens,
Greece, has been arranged to leave
Los Angeles on Sept. 9 for London and
return from Paris to Los Angeles on
October 1. The flight will be via World
Airways (Boeing 707-320C Jet) and is
open to all IEEE members and families.
The round-trip fare is approximately
S345 per scat. Connecting flights to
and from Athens arc being arranged.
For additional details write: IEEE Flight
Chairman, Los Angeles Council, IEEE,
3600 Wilshire Bhd., Los Angeles, Calif.
90005. Tel: (213) 387-1203.

planned, along with activities for the
ladies, and conducted tours for the at
tendees and their wives.

General chairman of the conference
is T. L. Pace, K. D. Hardin is vice-
chairman and R. C. Cainski is secre
tary. P. Rudnick, E. L. Amonellc and
Dr. A. H. Koschman arc the commit
tee's advisors, with Dr. O. M. Stuetzer
handling the technical program. T. M.
Tinkle is the finance chairman, C. H.
Schmidt the exhibits chairman, and
Maj. E. E. Pace the chairman of tours.
Rounding out the committee arc the
chairmen of arrangements, V. V. Myers;
student activities. Dr. L.T. Boatwright;
ladies activities, Mr. C. H. Schmidt,
and publicity and public relations, L.J.
Seligman.

The only non-stop air service from
San Francisco to Albuquerque is of
fered by TWA on a flight departing
at 4:30 p.m. and arriving at 7:30 p.m.
Section members departing on May 8
can qualify for an excursion round
trip fare of S95.10, a saving of $30.90,
providing they return Thursday night or
Friday morning or after noon on Satur
day. Two one-slop flights arc also of
fered at 5:45 p.m. and 6:05 p.m. For
further information call 321-5496orany
TWA ticket office.

ELECTRICAL
ENGINEER

BAY AREA LOCATION
Outstanding opportunity for ag
gressive California licensed Elec
trical Engineer.
We are a well-established growth
firm in the pre-fabricated building
business.
Top salary and fringe benefits.
Send resume & salary information,
in complete confidence, to BOX
H, the GRID.
-an equal opportunity employer-
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AArtist's sketch shows glass enclosed computer facility. Easily visible to visitors, the
wnaclune will be located in the breezew'ay between the Stanford University School of
Wfedicine and the clinical sciences research buildings.

cc o m p u t e r n e w s

MED SCHOOL COMPUTER CONTRACTS AWARDED
Stanford University has awarded a

SS39J20 contract for construction of
s;special housing for the medical research
ccomputer to Harrod and Williams, Inc.,
general contractors of Sunnyvale.

The powerful and versatile computer—
aan IBM 360/50— is being installed at
ihhe school of medicine to help doctors
dJiagnose disease and explore new avc-
nnucs of medical computer research.

The computer will be located in an
1.US00 sq. ft. glass enclosure in the
bwreezeway between the medical school
aund the clinical sciences research build-
irrng, and will be easily visible to visitors
v**hile in operation. The enclosure will
be»e equipped with acoustic tile, and
sppecial ventilating and air conditioning

When it has been fully developed after
ihhree years and a cost of about SI.5
mnilhon, the computer will provide a
coompendium of medical knowledge far
1000 great for any individual physician
orr researcher to keep in his mind, ac

cording to Dr. Robert J. Glaser, vice
president for medical affairs and dean
of the school of medicine.

The computer will analyze many ex
perimental results from many different
laboratories simultaneously. It will also
process data from medical instruments
hooked up to patients, enabling doc
tors to monitor critical body functions
more accurately during surgery or acute
illness.

Dr. Joshua Lederbcrg, Nobel prize
winning geneticist and professor and
head of the department of genetics,
is the responsible investigator. He heads
a committee of scientists from key
medical school departments and the
Stanford computation center.

The new computer is being financed
by grants from the National Institutes
of Health and was planned with funds
from the Josiah Macy, Jr. Foundation.

Architect for the project is Milton
T. Pfluegcr of San Francisco.

MICROWAVE
ENGINEERS

with experience in design, develop
ment, and evaluation of transistorized
baseband and IF equipment for micro-
wave radio systems.

We Would Like You to Meet
GINGER

Ginger would like to meet you

Miss Ginger McCauley, B.A., University
of California, is our Engineering
Placement Coordinator. If you will call
her (collect of course) she will take im
mediate action to put you in touch with
the appropriate manager to talk your
kind of language.

•
Immediate openings also exist for

PRODUCT
ASSURANCE
ENGINEERS

CIRCUIT
DESIGN

ENGINEERS
and Ginger can fill you in on all details.

INVESTIGATE YOUR CHALLENGING
JOB OPPORTUNITY by phoning or
writing—in complete confidence—Miss
Ginger McCauley, Engineering Place
ment Coordinator—1105 County Road,
San Carlos, Calif. 94070 (415) 591-8461

LEN/fURT ELECTfi/C
GENERAL TELEPHONE & ELECTRONICS GTE

AN EQUAL OPPORTUNITY EMPLOYER

4 downtown ST. PETERSBURG, FLORIDA Heart of Times Square
loop locations HOTEL & RESTAURANT Broadway ot 43rd St.

breakfast, luncheon, dinner, late snacks
PRIVATE ROOMS FOR SCHOOL GROUPS, WOMENS CLUBS, FRATERNITIES,

BUSINESS MEETINGS, OUT-OF-TOWN GROUPS, ETC.
72 W. RANDOLPH, CHICAGO Write or Call D. DLTJR TELE: (312) 346-0743
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IT IS REPORTED :

Energy Systems, Inc., Palo Alto, has
received a subcontract award front
Philco-Ford Corp.'s WDL division for
five additional high power amplifiers
for the Air Force space systems division,
the contract in excess of $550,000. ESI
has built most of the very large radars
in the world and is currently building
one more in this series, the ALTAI R.
The company also has an impressive
list of accomplishments in the space
program: Lunar Orbit, Mariner, and
Apollo were all guided by a transmitter
designed and built by ESI.

James W. Baer has joined Friden,
the business machines division of the
Singer Co., in the newly-created post
of director of employee relations.

Philip R. Samwell, chairman of the
board, and James A. Trainor, execu
tive vice-president of Friden have an
nounced their retirement but will remain
on the boards of Friden and Singer.

Newman Butler

Bertram R. Newman, former presi
dent of Clavier Corp., New York, and
planning advisor to the Roycc Corp.,
Cambridge, has been appointed plan
ning coordinator and manager of share
owner relations for Watkins-Johnson,
Palo Alto. He also served as director
of marketing for Whittaker Corp.’s
electronics division, Los Angeles.

Applied Technology, Inc., has been
awarded a $1,768,000 contract by the
U.S. Air Force for electronic equip
ment for the B-52 scries, bringing the
firm’s backlog to an all-time high of

$26 million.

William H. Butler has been appointed
to the newly created position of pro
duct manager, closed-circuit television
tapes, Memorex Corp., Santa Clara.

American Micro-systems, Inc., Santa
Clara, was recently founded to special
ize in MOS and other advanced tech
nology. Principals are Howard S. Bobb,
president and chairman of the board;
Warren Wheeler, vice president-semi
conductor operations; William Val-
landigham, vice-president-general oper
ations; and V. E. Peterson, vice-presi
dent-financial operations. More than
SI million has been invested in the
company by a Bank of America
subsidiary. The firm is the 11th inte
grated circuit manufacturer to locate
in Santa Clara County.

Frank Newman, former manager of
the Berkeley division of Beckman In
struments and formercnginccringexecu-
tive with Shockley Transistor Corp.
and Minncapolis-Honeywell, has been
named associate general secretary at
Stanford University, reporting to Daryl
Pearson, general secretary of the
university.

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)

A SMART ADDRESS
FOR THE EXECUTIVE

MADISON AVENUE
AT 55th STREET

Centrally located be
tween 5th Avenue and
Park Avenue, close to
business, shopping and
entertainment. Complete
hotel service.

Singles: $11-$14
Twins: $16-$20

See your travel agent
or phone

IMEW YORK CITY
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Manufacturer I Representative Index
D. Data Systems..................................W. K.GeistCo.

^Monies, Inc...............................Frauman Associates
............................................ Jay Stone & Assoc.
Dynamics, Inc...........................J. D. Kennedy Co.

•'•T.eed Microwave Laboratories..................... Jay Stone
Vitiated Testing Labs........................Dietrich-Heffner
^Line....................................................V. T. Rupp Co.

^Vrsman/Computer Operations..............V. T. Rupp Co.
'-nan/Invar Electronics.............T. Louis Snitzer Co.

Built-Instruments..........Dietrich-Heffner Assoc.
-'t-ton Electronics Corp.........................W. K. Geist Co.
■rdld-Rex Div.of
Iwrican Enka Corp........................L & M Engineering

Corporation...........................Jay Stone & Assoc.
^hisiry Electronics
ilrhstruments.............................. T. Louis Snitzer Co.

*~ppiter Instruments Corp................. Bill Coe & Assoc.
*~p:;jter Test Corporation................. King Engineering
-stoorn Materials, Inc....................... Jay Stone & Assoc.
•-et tronics, Inc.......................................Data Associates

:**3 Instruments.....................................W. K. Geist Co.
impulse, Inc..................................... O’Halloran Assoc.

1 Technology Corp...................... T. Louis Snitzer Co.
s^ecectric Products Eng. Co..............Jay Stone & Assoc.
j mromes Corp........................Components Sales Calif.
:“arsmic System Electronics Corp........King Engineering

::r,rado Electronics....................... T. Louis Snitzer Co.
e:trtro Cube Inc.......................Nickerson-Gray & Assoc.
Ktnronic Engineering Co.......................Data Associates
Ktrtro Products Labs, Inc................... King Engineering
-:cmro Switch Corp............................ Willard Nott & Co.

f Corp..................................................V. T. Rupp Co.
«**nco, Inc...............................................V.T. Rupp Co.
"co:or-8org-Warner Corp.................. T. Louis Snitzer Co.

CGencom Div, Whittaker Corp...... O’Halloran Assoc.
::ee/ Laboratory, Inc...............................W. K. Geist Co.

2TT2iand Controls, Inc................................W. K. Geist Co.
"ffohm Corp...................................... Walter Associates

i-eeral Computers...................................V. T. Rupp Co.
i-eural Resistance, Inc............................W. K. Geist Co.
-r ssco Systems, Inc.............................King Engineering
-“’rbos Microwave....................................Walter Assoc.
frjfofoll, Inc............................. Nickerson-Gray & Assoc.
- d:d5ne Instruments...................... T. Louis Snitzer Co.

* T-nark Standards, Inc................... T. Louis Snitzer Co.
: 11:Instruments Laboratories................ W. K. Geist Co.
-:;s!Ston Omnigraphic Corp........................V. T. Rupp Co.
:*aard Industries...................Nickerson-Gray & Assoc.

‘ :~"6 Testing Laboratories.................... W. K. Geist Co.
“ff-rcontinental Instruments Inc...........T. Louis Snitzer

Kepco,Inc.............................................. V.T. RuppCo.
Kilovolt Corp....................................... Dietrich-Heffner
Korad Corp........................................ O’Halloran Assoc.

McLean Engineering Labs.....
Micro Instrument Co..............
Micro-Power Inc.................. .
Micro-Tel Corp.......................
Microlab-FXR Div.of Microlab
Microwave Electronics Corp...
Microwave Products Group.....
Millitest Corp.........................

......T. Louis Snitzer Co.
........ Jay Stone & Assoc.
.........Walter Associates
........ Walter Associates
........ L&M Engineering
....... Jay Stone & Assoc.
............. W.K. Geist Co.
Components Sales Calif.

Nanofast............................................ Dietrich-Heffner
Nanosecond Systems.............................V. T. Rupp Co.
Narda Microwave Corp.......................O’Halloran Assoc.
NH Research, Inc................................... W. K. Geist Co.
The Nortronics Co.................. Nickerson-Gray & Assoc.

Omni Spectra Inc...............................Walter Associates
Optimax Corp........................................ W. K. Geist Co.

Pastoriza Electronics............................W. K. Geist Co.
PRD Electronics............................T. Louis Snitzer Co.
Polarad Electronic Instruments........... T. Louis Snitzer
Precision Mechanisms Corp............. Components Sales
Princeton Applied Research............. O’Halloran Assoc.

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.
Telomc Instruments & Eng............. T. Louis Snitzer Co.
Test Equipment Corp..............................W. K. Geist Co.
Texas Instruments, Ind. Prod.................. V. T. Rupp Co.
T R W Instruments.................................V.T. Rupp Co.
Trymetrics Corp..............................T. Louis Snitzer Co.

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

Representative Directory

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

Components Sales California
Palo Alto; 326-5317

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

Dynamic Associates
1011 Industrial Way,
Burlingame; 344-2521

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

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

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

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

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

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

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

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

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

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

ELECTRONIC
ENGINEERS

and
PHYSICISTS
to work in
NUCLEAR

WEAPONS EFFECTS
on ELECTRONICS

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

Write or call:

Mr. Harry Zagorites
Code 150 EG

Naval Radiological
Defense Laboratory

San Francisco, California
94135

Telephone 648-6900 X388
An Equal Opportunity

Employer

Sales
Opening

If you are looking for:
♦ Personal growth
♦ Small company challenge
♦ Stock Equity
♦ Technical and Managementgrowth

And if you have the following
qualifications:

• BSEE
• RF Technical and Sales experience
• Sales Management talent
• Application Engineering back

ground in RF-

Please call
L. R. THIELEN — PRESIDENT
Inquiries in strictest confidence

Avantekjnc.
3001 Copper Road

Santa Clara, California
(408) 739-6170

An equal opportunity employer

a p r i l 19 6 7 grid—] 9



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

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

G^V*^^^^v*^Microwave p,-Iters

Cavity Oscillators
Waveguide Components

mm
Power Supplies for Microwave Tubes

Microwave Sweep Oscillators

<=̂  Microel
Wide Range Receivers

Remote Controlled Attenuators
Microwave Signal Sources

Omni
*?>5Ctro- ***• OSM® Miniature

Coaxial Components and Instruments
OSMt?) & OSSM Miniature

Coaxial Connectors

RAVA T Waveguide
Switches

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

2/

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 to work
on your premises or in our
design office

BARAN & ASSOCIATES
1155 CRANE

MENLO PARK. CALIF.
324-1615

"We are the job shop'

TELEMETERING
-CONFERENCE

SAN FRANCISCO,
CALIFORNIA

17th National Conference devoted to
the application of Telemetering to
Aero space/Bio medical/1 ndustrial

Oceanographic Systems

chapter news

POWER COURSE SELLOUT
The response to the announcement

in the February Grid concerning the
lecture series on grounding principles
was so overwhelming that, despite the
offering of a second parallel course,
over one hundred applicants were not
able to be accommodated. Over two
hundred and twenty engineers applied,
but due to meeting room limitations,
and the desire to limit the size of each
class so as to promote group discussions,
only 55 could be accommodated at one
time. Through the efforts of Joel
Kitchens, chairman of the Power chap
ter’s professional education committee,
and Bill Slimak, coordinator for the
course, a second course was scheduled
to start two weeks after the first one.
The lecturers all agreed to a second
session, and Hilton Brown of IBM
came through with a second meeting
room. Selection of the applicants was
made on a first come, first served basis,
and notices were mailed to all appli
cants. It is anticipated that the course
will be offered again either in the fall
or next spring.

Due to the enthusiastic response to
their first lecture series, the Power
Chapter is planning to offer oilier
courses in practical engineering subjects
in the future.

MORE COST/DESIGN
per dollar spent. We need much better
balance between the approaches, ac
cording to Mr. Winlund.

Analytical balance is obtained by
modeling effectiveness as a function of
performance, reliability, maintainabili
ty, delivery, etc. in relation to total
cost as design progresses. Design al
ternatives must be chosen on the basis
of consequent system cost-effectiveness.
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Classified Advertising
CLASSIFIED ADVERTISING RATES

Members SI5 for 1st col.-inch, SIO for 2nd, S5 for
each additional. Non-members- S20 for 1st col.-inch.
S15 for 2nd, SIO for each additional 10% frequency
discount for 10 consecutive ads. None to exceed total
of 4 col -inches. Non-commissionablc. Deadline 5th
of month preceding month of publication.
Write or call Ernesto A Montano, IEEE Grid.
Suite 2210, 701 Welch Rd . Palo Alto, Telephone
(415) 327-6622

PRODUCTS

ELNET1C X
ELECTRONICS. INC.

Serving the electronic industry
with transformers designed

specifically for its products.

° ULTRA 5HIELDED ® POWER ®AUDIO •

® MINIATURE ° SUBMINIATURE • CHOKES •

° COMMERCIAL ° MILITARY •

2100 ZENO PLACE ° VENICE. CALIF

392-3047

SALES REP J K ASSOCIATES

133/ MIDDLETON COURT LOS ALTOS CAllF

(415) 968 4986

INSTRUMENTATION AND RFI/EMI
Equipment, Products
Services, Information

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

POSITIONS AVAILABLE

CIRCUIT DESIGN ENGINEERS
Work in San Francisco on

Non-Military, Non-Government Projects

Carrier Telephony
PCM Carrier Systems

Data Transmission Systems

Interested Engineers with two to five
years experience should call or write

Donald Green
Manager, Development Engineering
Lynch Communication Systems Inc.

695 Bryant Street
San Francisco, California 94107

Telephone: Area Code (415) 397-1471

CIRCUIT DESIGN ENGINEER

1-5 yrs. exp. Solid state hybrid
A/D. Small group with sophisticated
new instrument development aims.
Phone Mr. Evans, 834-3137 or
write Box G, Grid.

Such choice automatically establishes
optimal levels of performance, reliabili
ty, etc., and justifies a level of “ility”

funding.

MORE TROPOSCATTER
gation administrative committee and a
Fellow of the IEEE. Mr. Cox is com
pleting his graduate research toward a
PhD at Stanford in the field of trans

horizon propagation.

a p ri l 19 6 72 0 — g r i d



GOlMi
mr mtu?
Take a look at your career objectives.
Now take a look at your career’s pros
pects. If they point anywhere but UP...
come talk with us. AMPEX is interna
tionally renowned for it's significant
achievements in defense and commer
cially-oriented programs. Now is the
time to re-direct your career... upwards
in meaningful activity and where your
efforts are recognized at all levels.

i

Following is a representative listing of the
current needs of Ampex. All inquiries will be
held in strict confidence.

o Mechanical Engineers • Video Engineers
o Logic Design Engineers • Solid State
Circuit Design Engineers • Servo Mechanisms
Engineers © Research Engineers • Tape
Evaluation Engineers

Please contact or forward your resume to:
Mr. Ray E. Rutman, Employment Manager
2655 Bay Road. Redwood City, California

An Equal Opportunity Employei



A good man in electronics can pretty well have his
pick of the lot of outstanding places to work on the
San Francisco Peninsula. And yet, most of them
are joining the top pros at Sylvania. Must be a
reason. Chances are you might know. Ask him. If
not... ask us ... look us over... see why there’s
more going for you here in every way. A fast-paced
professional environment... superior opportunities
for recognition and growth earned through indi
vidual and team effort and an advancement pro
gram that works for both the individual and the
company. You’ll be involved in programs with high
continuity factors not subject to feast-or-famine
fluctuations and working with an organization
proud of its position in the industry.

Present “Top Pro” Openings Presently Include:
RECEIVER ENGINEERS

To design and evaluate receiver circuits such as low noise RF
amplifiers and oscillators. IF and Video amplifiers, parametric
upconverters. and wave form generators Work will involve network
synthesis, control systems, and information theory, and will consist
of receiver system design, technique investigation and equipment
development BSEE or MSEE required plus 1-6 years' applicable
experience.

TRANSMISSION ENGINEERS
Designs a wide variety of transceiver circuits and equipment
Assumes responsibility for the coordination and technical direction
of small projects (1 to 5 engineers). Has thorough grasp of equipment
and circuit design, including RF. nonlinear, and simple digital cir
cuits. Makes significant individual contributions to the more difficult
design problems Assists in preparation of estimates and proposals
for future work Significant design capability in most of the following
areas RF circuits, modulation theory, information theory, feedback
techniques, digital circuits, voltage tuning techniques, mixer and
detector design, and environmental resistance. MSEE or BSEE
required: 5 to 10 years of progressively maturing circuit and equip
ment design experience. Proven high level technical competence in
equipment design areas mentioned above.

ADVANCED SECURITY
SYSTEMS DESIGN ENGINEERS

Equipment and circuit design of security devices, security systems
and special purpose detection equipment. Will be a member of a

smalt engineering group responsible for the application of various
types of sensors to security and detection systems for the design
development and worst case analysis of solid state circuitry required
for system implementation and for the testing, evaluation and analysis
of test data to determine system sensitivity, effectiveness and false
alarm criteria BSEE required MSEE desired with 3-6 years of
experience designing solid state circuitry for military equipment

SIGNAL PROCESSING ENGINEER
Design and development of solid state circuits using discrete com
ponents and integrated circuits Circuits to be associated with signal
analysis, signal processing and display techniques Supervision of
technicians and support to other engineers in the design and devel
opment of complex analysis equipment using both analog and digital
techniques Prime responsibility to be in the area of circuit design.
but must also be capable of documentation of v/ork performed BSEE
required. MS desired with 0-4 years in design and development of
circuits, analog and digital.

SENIOR PRODUCT ENGINEER
To be responsible for converting breadboard and developmental
models of electronic devices into final pre-production items of hard
ware. Responsibility will include test and integration of subsystems
and complete systems and development of new product engineering
technology and advanced packaging techniques Supervision of
engineers and technicians BS required, MS preferred

Contact Mark Rosenfeld, P.O. Box 188-S, Mountain View, California

GENERAL TELEPHONE 1 ELECTRONICS

SYLVANIA
ELECTRONIC

SYSTEMS


