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Aerospace & Electronic Systems, Thursday, February 24; Thursday, March 24
Automatic Control, Tuesday, February 15
Circuit Theory, Wednesday, February 16
Communication Technology, Wednesday, February 23; Wednesday, March 30
Cost Bay Subsection (SFS) Monday, February 28
Electron Devices, Wed., February 9; Wed., March 9; Wed., April 13
Engineering in Medicine & Biology, Tuesday, February 15
fr«no Subsection, Tuesday, February 15
ln,ormation Theory, Thursday, February 17
Microwave Theory & Techniques, Thursday, February 17 °
riuclear Science, Monday, March 21
P°#er, Tuesday, February 15

Francisco Section (EBSS) Monday, February 28
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Model 208R Micromultimeter

AT LESS COST, in far less space than closest equivalent check this performance

instrumentation, Model 208R combines performance
not previously available in one device.
high ranges and low ranges in one instrument give
you the advantages of a DC microvoltmeter with ranges
to 1000 volts, a microammeter, a wide range ohmmeter,
an electronic galvanometer, and a narrow-band DC
amplifier.
check these features. Available for rack mounting
or bench-top use, Model 208R operates from 115 or 230
volts, 50 to 400 cps, and from optional nickel-cadmium
battery pack. Circuitry is solid state, chopper stabilized.
Electrical output is suitable for driving a strip-chart
recorder. Extra-long probes are stored on plug-in hold
ers in a handy internal compartment, accessible from
the front panel. $1495. Additional export charge.

Send for product information or demonstration of the COHU Model 208R Micromultimeter,
or any of COHU s line of precision instruments. Representatives located in all major cities.

VOLTAGE
measurements

SCALES
(full-scale
indication)

10-* to 103 volts DC

ACCURACY 1% of full scale or 10-7
volt, whichever is greater

INPUT
RESISTANCE

10-5 to 103 volt scales-
>108 ohms
10-* and 3 x 10-6 volt
scales:
>107 and 3 x 107 ohms

DRIFT
(30 minute

1 warmup)
<2 x 10-7 volts

CURRENT
measurements

IO-io to lO-i ampere DC

1 % of full scale or 10"U
ampere, whichever is
greater

10-‘°to 10-5 ampere scales:
10* ohms
3x10-5 and 10-'ampere
scales:
10' ohms

<2 x 10-" amperes

i_ese=-r R<="

oh"15

REGIONAL OFFICE, 406 CHANNING AVE., PALO ALTO, CALIF. 94300, PHONE: (415) 327 -3911
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Good investments are easy to
come by when you trade with your
local Neely field engineer. His line
of Hewlett-Packard instrumenta
tion has traditionally represented
functional quality at a reasonable
price. Furthermore, you can
count on this quality to be
consistent in the broad line of
instrumentation and systems
manufactured by the many divi
sions of Hewlett-Packard located
throughout the country. Couple

this with the fine service your
Neely man offers you here in the
West and you are assured of an
instrumentation investment that
will work for you.
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
PACKARDm NEELY

SKLES DIVISIOS

no
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Model 208R Micromultimeter

at less cost, in far less space than closest equivalent
instrumentation, Model 208R combines performance
not previously available in one device.
high ranges and low ranges in one instrument give
you the advantages of a DC microvoltmeter with ranges
to 1000 volts, a microammeter, a wide range ohmmeter,
an electronic galvanometer, and a narrow-band DC
amplifier.
check these features. Available for rack mounting
or bench-top use, Model 208R operates from 115 or 230
volts, 50 to 400 cps, and from optional nickel-cadmium
battery pack. Circuitry is solid state, chopper stabilized.
Electrical output is suitable for driving a strip-chart
recorder. Extra-long probes are stored on plug-in hold
ers in a handy internal compartment, accessible from
the front panel. $1495. Additional export charge.

CHECK THIS PERFORMANCE:

ACCURACY 1% of full scale or 10"7
volt, whichever is greater

10-5 to 103 volt scales:
>10® ohms
10-4 and 3 x 1C-4 volt
scales:
>107 and 3 x 107 ohms

1 % of full scale or 10-“
ampere, whichever .s
greater

lO->° to lO-5 3mPere scaleS

104 ohms „„pre3 x lO*5 and lO-1 ampere
scales:
101 ohms

Send for product information or demonstration of the COHU Model 208R Micromultimeter,
or any of COHU’s line of precision instruments. Representatives located in all major cities.

REGIONAL OFFICE, 406 CHANNING AVE., PALO ALTO, CALIF.94300, PHONE: (415) 327-3911



Value round-up

Good investments are easy to
come by when you trade with your
local Neely field engineer. His line
of Hewlett-Packard instrumenta
tion has traditionally represented
functional quality at a reasonable
price. Furthermore, you can
count on this quality to be
consistent in the broad line of
instrumentation and systems
manufactured by the many divi
sions of Hewlett-Packard located
throughout the country. Couple

this with the fine service your
Neely man offers you here in the
West and you are assured of an
instrumentation investment that
will work for you.
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—(801M86-8166
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MICROWAVE ENGINEER
■ hp associates offers an outstanding opportunity

in its Microwave Components Department. Respon
sibilities include microwave engineering support of
production devices, microwave componentcharacter-
ization and design, and recommendations on micro-
wave test procedures and equipment. Will supervise
microwave technicians.

Hi Requirements are a BS degree ( MS desirable),
training in microwave design techniques, and a
working knowledge of microwave measurement tech
niques and test equipment. Component and mech
anical design experience helpful. Familiarity with
semiconductors and their uses at microwave fre
quencies desirable.

PRODUCT ENGINEERS
(SEMICONDUCTORS)

(HI Challenging opportunities to apply advanced
technology to a wide range of materials including
unique state-of-the-art solid state products.

H Applicant must have demonstrated ability for

complete technical direction of products from final
development into production. His experience and
ability must include diffusion processes, photolitho
graphic techniques, metalization procedures, and
assembly processes.

H BS or advanced degrees in Engineering, Met
allurgy or Solid State Physics with a minimum of 3
years semiconductor experience.

ED An outstanding opportunity to learn and grow
technically while contributing to the success of a
vital young company.

Please send resume in confidence to:

Professional Employment Supervisor

hp associates
— an affiliate of

PACKARD

A world leader in electronic instrumentation

STANFORD INDUSTRIAL PARK
1501 Page Mill Road, Palo Alto
hpa is an equal opportunity employer

HEWLETT ih

student b r a n c h n e vr s

SANTA CLARA COUNSELOR
Dr. Raymond B. Yarbrough, assistant

professor of electrical engineering, Uni
versity of Santa Clara, has been named
counselor of the Student Branch at
that institution.

Prof. Yarbrough received the Ph.D.
from the U. S. Naval Postgraduate
School at Monterey in 1963, joining
the university that year. His fields of
specialty are non-linear magnetics and
electronics.

Yarbrough Granger

i e e e n e w s

GRANGER NAMED DIRECTOR
Dr. William G. Shepherd, newly

elected IEEE president has announced
the election to the board of directors of
Dr. John V. N. Granger, president and
chairman of the board. Granger Associ
ates, Palo Alto; Thomas E. Marburger,
Ft. Lauderdale, Florida; and Guillermo
J. Andrews, Compania Standard Elec
tric Argentina S.A.I.C., Buenos Aires.

Elected as vice-presidents by the an
nual assembly held January 5 were
Hendley N. Blackman, engineering
manager, association activities, VVest-
inghouse Electric Corporation, Pitts
burg, (IEEE vice-president, technical
activities) and Dr. F. Karl Willenbrock.
associate dean of engineering and ap
plied physics, Harvard University,
(IEEE vice-president, publications ac
tivities). The vice-president for publi
cations activities is a newly created
position established by the board.

The board has conferred on Haraden
Pratt the title of director emeritus, for
life, in recognition of his outstanding
contributions to the IEEE for the many
years he has served as secretary.

( Continued on page 15)

HELP THE SECTION GROW
BY PLEDGING YOURSELF TO
BRING IN A NEW MEMBER.

RETURN THE CARD IN THE
DECEMBER GRID.

f e b r u a r v
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MEMBERSHIP
Following arc the names of indivi

duals who have been elected to current
membership:

N. M. Cox
B. N. Pines
P. L. Todd

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

A. M. Barbel la
C. E. Brady
A. J. Chase
J. P. Corbett
Thomas P. Gilmer. Jr.
R. H. Hogc
W. G. Honsakcr
G. S. Paul
D. L. Pchrson
W. J. Walsh

Centialab

ELECTRONIC
COMPONENTS
STOCKED IN

DEPTH
section n ews

NEW MAGNETICS CHAPTER
The IEEE executive committee, meet

ing on January 5, approved a petition
for the establishment of a San Fran
cisco chapter of the Magnetics Group,
following approval by the section exec
utive committee.

The chapter is being organized by
David Nitzan, senior research engineer,
Stanford Research Institute. Its for
mation will bring to 23 the total of ac
tive chapters within the San Francisco
Section, 79 members of the Magnetics
Group residing in the area. Interested
members are invited to contact the or
ganizer.

meeting postponement

ALVAREZ/PYRAMIDS TO APRIL
The February 15 meeting of the Nu

clear Science chapter, at which Dr. Luis
W. Alvarez, UC, Berkeley, was to de
scribe his plans to x-ray the Egyptian
pyramids has been postponed until
April. Watch the C7//VZ for details.

1966 CONVENTION
The IEEE International Convention

is scheduled for March 21-25 at the
New York Hilton and New York Coli
seum. Watch the IEEE Spectrum for
complete details.

cover
Action shots of the men of Sea Lab

II are among the aspects of oceanogra
phy to be discussed by Dr. John Mero,
Ocean Resources, Inc.. La Jolla, at the
February 28 joint meeting of the San
Francisco Section and East Bay Sub
section. See calendar and meeting a-
head story for details. Sea Lab II com
pleted a dramatic 45-day operation off
La Jolla on October 12.

CAPACITORS

CONTROLS

SWITCHES

BRILL
ELECTRONICS
OAKLAND—610 E. 10th St. Phone 834-5888
MOUNTAIN VIEW—1065 Terra Bella Phone 961-1500

february, 1966 grid — 3



meeting ahead

OPTOELECTRONICS
J. Robert Johnson, -hp associates-,

Palo Alto, will survey optoelectronics,
a relatively young branch of solid-state
electronics, at the February 9 meeting
of the Electron Devices chapter.

Within the last year optoelectronic
light sources, detectors, and isolators
have become freely available to elec
tronic equipment and systems designers.
At the present time, manufacturers can
supply these devices at a faster rate than
they can be designed into circuitry, and
one reason for this is the necessity for
designers to accomodate circuit design
to some new concepts.

Most of the physical mechanisms in
volved in OE devices are understood in
detail, and the application of these
principles to solid-state light sources
and detectors will be discussed. In an
area where understanding is not com
plete, the aging characteristics of gal
lium arsenide cause severe difficulties
in fabricating reliable light sources, and
several avenues are being explored to
overcome the problem.

(Continued on page 6)

Johnson Fredriksen

meeting ahead

CLOSED LOOP STEPPING MOTORS
At the February 15 meeting of the

Automatic Control chapter T. R. Fred
riksen, staff engineer, IBM Corp., sys
tems development div., San Jose, will
present a paper on the application of
stepping motors in closed loop appli
cations.

Due to its digital behavior, the step
ping motor has become a widely used
device in open loop control. However,
only a fraction of the potential per
formance of a stepping motor is utilized
in such applications since, in addition
to the normal open loop oscillatory
characteristic, severe restriction exists
as to stepping rates and load inertias.
The purpose of this paper is to pre
sent a new approach to stepping motor
control based on digital feedback.

It will be shown that the closing of
a minor loop around the synchronous
inductor motor results in substantially
improved stepping rates, completely re
moving the load inertia restriction. A

(Continued on page 6 )

FEBRUARY 9, WEDNESDAY, 8:00 PM —Electron Devices
Optoelectronics
Dr. J. Robert Johnson, -hp associates-
Place: PH 101, Stanford University
Dinner: 6:00 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Mrs. Beverly House, 326-4000, Ext. 2304, by Feb. 8

FEBRUARY 15, TUESDAY, 8:00 PM —Automatic Control
Closed loop stepping motor application
T. R. Fredriksen, staff engineer, IBM Corp., systems development div., San Jose
Place: 551 Engineering Center, University of Santa Clara
Dinner: 6:30 PM, Lucca Restaurant, 3160 The Alameda, Santa Clara
No reservations required

FEBRUARY 15, TUESDAY, 8:00 PM — Engineering in Medicine & Biology
Medical engineering—past, present and future
Emil Barish, director, research & development lab. University of California Medi

cal Center, San Francisco
Place: University of California Medical Center. Room 214. Medical Sciences

Bldg., San Francisco. (Parking— underground garage off Parnassus St.)
No dinner

FEBRUARY 15, TUESDAY, 7:30 PM —Fresno Subsection
Design and installation of language laboratories & video tape recorders
Richard Vaughn, chief field engineer, A. V. Electronics
Place: PG&E Bldg., 1401 Fulton, 10th floor, Fresno
No dinner

FEBRUARY 15, TUESDAY, 7:30 PM —Power
State power program moves ahead
James K. Cummings, chief, power office, Dept, of Water Resources
Place: 111 Pine St., Foremost Bldg., IBM assembly room, San Francisco
No dinner

FEBRUARY 16, WEDNESDAY, 8:00 PM —Circuit Theory
Active RC elliptic function filters
W. J. Kerwin, chief, electronics research branch. Ames Research Center
Place: SRI. Bldg. 1, conference room B, 333 Ravenswood, Menlo Park
Dinner: 6:30 PM, Red Cottage, El Camino, Menlo Park
Reservations: Jan Mulvihill, 367-3169 by Feb. 15

FEBRUARY 17, THURSDAY, 8:15 PM — Information Theory
Recent experiments in ESP
Russell Targ. president. Parapsychology Research Group, Inc., For tola Valley
Place: SRI. Bldg. 1, conference room B, 333 Ravenswood, Menlo Park
Dinner: 6:30 PM, Villa d’Este, 3401 El Camino Real, Atherton
Reservations: Miss Shirley Jackson, 966-3865 by Feb. 16

FEBRUARY 17, THURSDAY, 8:00 PM — Microwave Theory & Techniques
Application of microwave techniques to the chemical industry
Dr. Howard C. Poulter, research & development lab, Hewlett-Packard Co.
Place: Hewlett-Packard Co., 1501 Page Mill Road, Palo Alto
No dinner

FEBRUARY 23, WEDNESDAY, 7:30 PM —Communication Technology
Communications for the power industry
Robert J. Brown, general proj. administrator, PTT Co., San Francisco
Place: The Pacific Tel. Bldg., 666 Folsom St., Room 140, San Francisco (near

corner 3rd and Folsom Sts.)
Cocktails (no host): 5:45 PM
Dinner: 6:00 PM, Schrocder’s Cafe, 240 Front St., San Francisco
Reservations: A. R. Dole, 399-4430; C. G. Griffith, 591-8461, ext. 525; or Miss

Wynne, 291-4039 by Feb. 21

4 — gr id february, 1966
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FEBRUARY 24, THURSDAY, 8:00 PM — Aerospace & Electronic Systems
Tour of Federal Aviation Authority facility at Fremont
Limited to 50 persons with advance reservations
Place: 5125 Central Ave., Fremont
Dinner: 6:15 PM, International Kitchen, 555 Peralta Blvd., Fremont
Reservations for tour and/or dinner: Steve Marx, (415) 326-4350, Ext. 6048 by

Feb. 17

FEBRUARY 28, MONDAY, 7:30 PM — East Bay Subsection/San Fran
cisco Section

Review of the modern history of oceanography
Dr. John Mero, Ocean Resources, Inc., La Jolla, Calif.
Place: PG&E Oakland Service Center, 4801 Oakport, Oakland
Dinner: 5:30 PM at the Oakland Airport Inn — foot of Hcgenberger Rd.
Reservations: Mrs. Emerson, Oakland — 835-8500; Mrs. Grey, Concord — 685-4441;

Miss Dhuyvetter, San Jose — 291-4852 by Feb. 25

MARCH 9, WEDNESDAY, 8:00 PM —Electron Devices
Current status of plasma research
Dr. Fred Crawford, Stanford Electronics Lab
Place: PH 101, Stanford
Dinner: 6:00 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Mrs. Beverly House, 326-4000, Ext. 2304

MARCH 21, MONDAY, 8:00 PM —Nuclear Science
Radiation in space as a damaging environment to spacecraft materials

and systems
William E. Price, senior engineering specialist, Philco Corp. WDL, Palo Alto
Place: Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Dinner: 6:30 PM at Rick’s
Reservations: Mrs. D. Warner, 321-7801, Palo Alto; Mrs. Marie Garibaldi,

447-1100, Ext. 7821, Livermore, by March 18

MARCH 24, THURSDAY, 8:00 PM —Aerospace & Electronic Systems
Space suits
Place: Lockheed Auditorium Bldg. 202, 3251 Hanover St., Palo Alto

MARCH 30, WEDNESDAY, 7:30 PM —Communication Technology
Communication systems for the Bay Area Rapid Transit
David Noton, engineer, Bechtel Corp.
Place: Bechtel Bldg., 101 California St., San Francisco
Dinner: to be announced

Sngineers' UJeeh, February 20-2G
TWO BANQUETS, THURSDAY, FEBRUARY 24

BAY AREA ENGINEERS’ WEEK BANQUET, 7:00 PM
Speaker to be announced

Place: Grand Ballroom, San Francisco Hilton
Cocktails (no host): 6:00 PM Dinner: 7:00 PM, S6.50

Reservations: Mrs. Helmke, Section Office, 327-6622. by Feb. 23

SANTA CLARA VALLEY ENGINEERS’ COUNCIL BANQUET, 7:30 PM
Santa Clara Valley Subsection of IEEE joint with the council

Reclamation around the world
Floyd E. Dorniny, i/.S. Commissioner of Reclamation, Washington, D.C.

Place: McCabe Hall, San Jose Municipal Auditorium
Cocktails: 6:30 PM Dinner: 7:30 PM, S6.50

Reservations: Mr. Davies, 294-6414, Ext. 2115, by Feb. 23

MEDICAL ENGINEERING
Emil Barish, director of the research

and development laboratory, University
of California Medical Center, will dis
cuss the problems and potentials of
medical engineering at the February 15
meeting of the Engineering in Medicine
and Biology chapter.

Mr. Barish is a University of Calif
ornia graduate holding B.S. and M.S.
degrees in mechanical engineering. He
was chief engineer at Industrial Process
Engineers of New Jersey and J. D.
Christian Engineers of San Francisco be
fore coming to the medical center to
serve as director of the research and
development laboratory.

His talk will cover some of the prob
lems and frustrations of the past faced
by engineers working in medicine.
Among these have been problems of
inadequate education and/or expe
rience by the engineer in the life sciences
as well as lack of appreciation for what
the well prepared engineer can contri
bute to medicine by the medical re
searcher and physician. The problems

(Continued on page 8)

meeting ahead

Barish Cummings

meeting ahead

STATE POWER PROGRAM
J. K. Cummings, chief of the power

office of the Department of Water Re
sources, State of California, will discuss
the state power program at the February
15 meeting of the Power chapter.

The speaker will review the overall
state water project briefly and bring
up to date the current status. More
specifically, power requirements on the
California Aqueduct with off-peak meth
od of operation and the 2000 foot lift
over the Tehachapi mountains, together
with power requirements for the entire
project will be discussed.

Also included in the presentation will
be the operational control plan for the
aqueduct, sources of power from the
various public and private utilities, co
operative West Branch power develop
ment, and how the Pacific Southwest-
Pacific Northwest Intertie fits into the
picture.

As chief of the power office, Mr.
Cummings’ duties include supervision

(Continued on page 7)
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ESP PROGRESS REPORT
Russell Targ, president of the Para

psychology Research Group, an organ
ization of Bay Area scientists who study
those faculties in man which appear to
be paranormal in origin, will discuss
recent experiments in extrasensory per
ception at the February 17 meeting of
the Information Theory chapter.

The past few years have seen a sub
stantial increase in the quality and
sophistication of experiments to demon
strate point-to-point communication by
extrasensory perception. A critical sum
mary will be given of work presented
at a recent national meeting of ESP
investigators who are attempting to
correlate certain physiological factors
with the appearance of ESP in the lab
oratory. Some defects in past experi
ments will be analyzed, and remedial
methods will be proposed. Finally, a
possible technique for the enhancement
of ESP, (i.e. reduction of probability
of error) will be described.

The speaker is also a member of the
optics department ofSylvania Electronic
Systems, Mountain View. He joined
Sylvania in 1962, where he has worked
in laser and communication system
research. Previously he was employed
by the Technical Research Group in
New York, where he was responsible
for plasma and laser programs. He
received his BS degree in physics from
Queens College in 1954 and has done
graduate work at Columbia University.

MORE STEPPING MOTORS
particular type of digital feedback con
verts the stepping motor to a dual
mode torque device exhibiting a high
speed servo motor, respectively.

As a closed loop device the stepping
motor is ideally suited for positional
bang-bang control systems providing an
inherently stable terminal control. A
specific plant will be used to illustrate
how to generate the time-optimal con
trol law in the state space. The instru
mentation required to implement the
minor loop as well as the lime optimal
controller will be described in some
detail, and actual response curves will
be presented.

Mr. Fredriksen received his BSEE
degree from the University of British
Columbia and later received his MSEE
in automatic control from Purdue Uni
versity. He has some thirteen technical
publications to his credit. The paper
which he will present has been selected
by the International Federation of Auto
matic Control for presentation in Lon
don, England, in June of 1966.

meeting ahead

Have you returned the membership
pledge card carried in the December
issue?

Targ Kerwin

engineers u* e e k

S. F. HILTON BANQUET
The Bay Area Engineers’ Week ban

quet, sponsored by the Bay Area Engin
eering Council, will be held at 7 p.m.
on Thursday, February 24 in the Grand
Ballroom of the San Francisco Hilton
and will feature the presentation of
S3000 in scholarships to outstanding
high school students. The principal
speaker is to be announced. Tickets,
at S6.50, may be ordered from Mrs.
Hclmke, Section Office, 327-6622.

MORE OPTOELECTRONICS
As nearly all optoelectronic devices

exhibit improved overall efficiency when
used in conjunction with an external op
tical system (often part of the package),
such optical systems will be described.

Optoelectronics is a young branch and
figures-of-merit and measuring stan
dards have not yet been universally
agreed upon so that an understanding
of the various approaches is essential
if devices from different manufacturers
are to be correctly evaluated.

Certain silicon photodetectors are
highly developed, and among other
applications have set new standards in
ultra high speed and noise free light
detection.

It is expected that the years 1966 and
1967 will see appreciable expansion in
optoelectronic business, and anticipated
technical advances will play an impor
tant part in this upswing.

J. Robert Johnson joined -hp asso
ciates- in 1962, where he was originally
associated with development of solid-
state microwave and hot carrier de
vices. For the past two years he has
been engaged on development and fab
rication of optoelectronic devices, which
have been an offshoot of an intensive
four year R&D program at the Com
pany.

Mr. Johnson was previously employed
at the Transitron Electronic Corpor
ation, where he worked on thin film
dielectrics, and at P. R. Mallory’s
Canadian subsidiary in Toronto, where
he was associated with the development
of solid-state tantalum capacitors.

He is a graduate of the University of
London.

RC ACTIVE FILTERS
William J. Kerwin, chief, electronics

research branch, Ames Research Cen
ter, will discuss RC active elliptic func
tion filters at the February 16 meeting
of the Circuit Theory chapter.

He will describe the development of
a 6th order RC active low pass filter
utilizing only simple voltage amplifiers
of low gain. The design of the voltage
amplifiers used will be described and
design equations for the networks used
will be presented. The effects of temp
erature and supply voltage will also be
included.

Mr. Kerwin joined Ames Research
Center in 1948 as an aeronautical re
search scientist after receiving a B.S.
degree in physics from the University
of Redlands. In 1954 he received a
master’s degree in electronic science
from Stanford and in 1959 became
chief of facilities instrument research at
Ames. In 1962 he joined the staff of
the Stanford Linear Accelerator Center
for a year, and then returned to Ames
where he is now chief of the electronics
research branch.
engineers’ week

SC VALLEY BANQUET FEB. 24
Santa Clara Valley Engineers Coun

cil’s annual banquet observing Nation
al Engineers’ Week will be held Thurs.
night, February 24, in McCabe Hall of
the San Jose Municipal Auditorium.

A social hour at 6:30 p.m. will pre
cede the S6.50 banquet at 7:30. As
before, there will be a speaker on en
gineering, and the annual SCVEC schol
arship award will be presented to an
outstanding graduating high school se
nior, to assist him with his engineering
college expenses.

Principal speaker will be Floyd E.
Dominy, U.S. Commissioner of Rec
lamation, who will discuss reclamation
around the world.

Reservations and tickets may be ar
ranged by telephoning Mr. Davies,
294-6414, Ext. 2115.

Chairman of SCVEC this year is
Ronald R. Esau of the Santa Clara
Valley Water Conservation dDistrict.
Vice-chairman and banquet chairman
is Joseph A. Pettis of Personal Products
Company. Joseph E. Love, jr., ofGcn-
eral Electric Company is secretary-trea
surer.

Presidents of the 13 societies repre
sented on the Engineers’ Council will
have a separate dinner meeting Feb
ruary 7 at Los Gatos Lodge with coun
cil officers and past presidents to
discuss the work and plans of the coun
cil. Edward C. Stahl, chairman of the
council’s coordinating commitee, will
be chairman.

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



Barkle DamonteHulse MacKenzie

section news

NOMINATIONS FOR
Nominations for section officers for

the 1966-67 program year have been
announced and will appear on a post
card ballot to be received by the vo
ting membership in May.

CHAIRMAN
E H. Hulse, present vice-chairman

and former secretary and group coordi
nator; past co-chairman of the Educa
tion and Student Relations Committee
of the IEEE section and former educa
tion chairman of the AIEE section, a
senior member. Head, electronics en
gineering dept., Lawrence Radiation
Laboratory, Livermore. 13.S., Univer
sity of California, Berkeley. A regis
tered engineer in California and Utah.
Westinghousc, UCLA, USC.

VICE-CHAIRMAN
FrcdJ. MacKcnzie, present secretary

and former treasurer of the section;
former membership chairman of the
IRE section; a member. Active in
WEMA and WESCON, Los Angeles
Section operating & finance committee,
1959-60. A member of the IEEE com
mittee on membership and transfers
and former member of the PTGMIL
administrative committee. University of
Chicago and Northwestern University
infra-red communications lab, 1947-

-49. Consolidated Electrodynamics
i Corp., Cal Tech Synchrotron Lab. Ad
ministrative engineer, communication
; and radio physics laboratories, Stanford
1 Research Institute.

SECRETARY
J. E. Barkle, present treasurer and

I former chairman of the Power chapter.

1966-67 PROGRAM YEAR ANNOUNCED BY
for which he also served as organizer;
a senior member. B.S. in EE, Carnegie
Institute of Technology, Westinghousc
Electric Corp., Loggers and Mill Sup
ply Co. Member, Edison Electric Insti
tute, electrical systems and equipment
committee, active in IEEE committee
affairs, author of several technical pa
pers on power generation, transmission
and system protection, chief electrical
engineer, power and industrial division,
Bechtel Corp., San Francisco.

TREASURER
There arc two nominees for the office

of treasurer:
John B. Damonte, present chairman

and former vice-chairman of the mem
bership committee, former chairman
of the Antennas & Propagation chap
ter, a senior member. Manager, micro-
wave engineering dept., Dalmo Victor
Co., Belmont since 1958, formerly as
sistant director of research, supervisor
of microwave section, research lab, and
research microwave engineer. Univer
sity of California, 1948-50 as research
engineer and teaching assistant. B.S.
and M.S., UC. Author and co-author
of numerous papers in the antenna and
microwave fields.

Robert W. Sumner, district represen
tative, atomic defense & space group.
Wcstinghouse Electric Corp.. Sunny
vale, a senior member. Joined West
inghousc in 1957 after 16 years with
Jack & Heintz. Past chairman, Santa
Clara Valley Subsection, 1963-64; or
ganizer of San Francisco chapter of
Aerospace Group (now merged into

I MORE STATE POWER PROGRAM

i of marketing of power produced in the
! state water project and of purchasing
i of power required by the project. He
1 became the state’s first power chief in

1964 after 22 years’ service with the
1 Federal Bureau of Reclamation.

Before assuming his duties in that
ipost, Cummings for seven years had
I been regional supervisor of power for
line USBR, with headquarters in Salt
I Lake City, Utah. Previously he had
iheld various positions in power, mar
keting and design and construction for

the USBR in Boise, Idaho, and Denver,
Colorado. He was graduated from Col
orado College and performed graduate
work at New York University.

section inputs

CHANGE OF ADDRESS
If you plan to change your address,

notify headquarters and the section of
fice at least three weeks in advance of
the effective date.

Sumner Sedant

SECTION COMMITTEE
AES); vice chairman, air transporta
tion division of Los Angeles Section,
AIEE, 1956-57.

DIRECTOR-AT-LARGE
There is one nominee for the office

of director-at-large:
Charles H. Sedam, Pacific Gas &

Electric, vice president-construction.
B.S., electrical engineering. University
of Washington. Inspector, foreman, as
sistant engineer, engineer, manager of
station construction since 1941 with
P.G.&E. Past president. San Francisco
Electric Club, and the author of tech
nical papers on engineering

Section bylaws provide that “addi
tional nominations by petition may be
submitted no later than April I to the
section executive committee for inclu
sion on the ballot. To be valid, such
petitions 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 bv May 15.
The incoming officers shall assume the
duties on or before July 1 on a date
fixed by the outgoing executive com
mittee.”

Members of the nominating commit
tee, appointed by Section Chairman
Jack L. Melchor, were John C. Beckett,
chairman (Section Chairman, 1964-65);
William A. Edson (Section Chairman,
1963-64); Victor Kaste (Chairman.
AIEE Section, 1962-63); and Peter Lacy
(Chairman, IRE Section. 1962-63).

SHARE™
RESPONSIBILITY
FOR THE SECTION

Take part in the
membership pledge
program. See your
December Grid
for details.

February, 1966
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Flow chart of the electronics training program at Parks Job
Corps Center, Pleasanton, shows the modular courses of
about 550 corpsmen being trained, completion being roughly
equivalent to a junior college A A degree. Sixty section mem
bers toured the facility and heard a panel discussion on
placement on January 12, the engineers being impressed with

the quality and scope of the program administered by Litton
Industries under contract. Twenty graduates have been placed
since January 1, most of them in electronic assembly, and
many more will be available late in the spring. Interested
firms should contact Jim Matthews, placement specialist.
Parks Job Corps Center, Pleasanton, (415 ) 828-1000, Ext. 205

meeting ahead

AES TOUR OF FAA
The Aerospace & Electronic Systems

chapter will tour the Federal Aviation
Authority facility at Fremont on Feb
ruary 24. Directions from the penin
sula: Take Dumbarton bridge and fol
low Thornton Ave. to Newark. Cross
the Nimitz freeway, take the first right
after the freeway on Blacow, continuing
until the first signal light at Central Ave.
Turn right; the FAA is the second build
ing on the right. The tour begins at
8 PM and is limited to 50 persons.

San Francisco Section membership
includes nearly 1300 Fellows and sen
ior members, the largest group of its
kind within. IEEE.

More than 150 Fellows are mem
bers of the San Francisco Section.

MORE MEDICAL ENGINEERING

of status between the Ph.D. and M.D.
on one hand and the engineer with a
B.S. or M.S. on the other hand will
be discussed.

Is the position of the medical engi
neer working in industry and medical
institutions better today? Are the con
tributions of engineering to medicine
recognized by medical personnel? Mr.
Barish will comment on this aspect of
the engineering/medical relationship
from a position of personal experience.
What does the active medical engineer
of today think of his working conditions
and professional status? How does he
fit into the scheme of things?

The talk will be followed by a group
discussion with emphasis on the future
of medical engineering. Can it be de
fined? Where will this new breed of
engineer be trained? Should he be an

M.D. convert or an engineer at the
M.S. level with an additional degree in
the life sciences? How much medicine
must he know and how should he prac
tice his profession ?

The February meeting is open to
engineers and doctors alike who are
presently working in the area of medi
cal engineering and to any who are
interested in a future in this area.

Nearly 3200 chapter members have
mailing addresses in Santa Clara
County, 855 in the East Bay, and 831
in San Mateo County, making these
the largest concentrations of chapter
membership. In most cases members
belong to more than one Group, the
average throughout IEEE being about
2.2.

8 —gr id f e b r u a r y , 19 66



Poulter Brown
meeting ahead

CHEMICAL INDUSTRY MTT
Dr. Howard C. Poulter, research and

development lab, Hewlett-Packard Co.,
will describe application of microwave
techniques to the chemical industry at
the February 17 meeting of the Micro-
wave Theory & Techniques chapter.

The talk will cover in some detail the
field of gas phase, rotational, micro-
wave spectroscopy with the emphasis on
the instrumentation and applications
aspects. Other potential applications of
microwave techniques will also be dis
cussed.

Dr. Poulter was graduated from the
Illinois Institute of Technology in 1946
with a bachelor’s degree in electrical
engineering, and the following year he
received his master’s degree from the
institute. He later attended Stanford
University and was awarded his doc
torate in 1955.

From 1951 to 1954 Dr. Poulter was
a full time research associate at the
Stanford University Electronics Re
search Laboratory. During that period
he worked on high power traveling wave
lubes and holds a patent from the work,
“Slow Waveguide for TWT’s.”

Dr. Poulter joined the staff of the
Hewlett-Packard Company in 1954
working in the area of microwave instru
mentation. He was engineering manager
of the microwave division from 1959
through 1964. Recently he has returned
to more technical pursuits working in
the area of application of microwave
techniques to other fields.

ELECTRONIC_ _ _ _ _ _ _ _
INSTRUMENTATION
ENGINEER_ _ _ _ _ _ _ _ _ _
New engineering position open requiring state-of-the-
art development in electronic instrumentation. This
position involves design and development of electronic
instruments and systems for measurement of data
from high-energy particle physics experiments.

Applicants for this position should have an M.S.

degree in E.E. or Physics, plus several years experience

in design of nanosecond pulse circuitry. Additional

experience desirable in R.E or I.E design, and

high-energy nuclear instrumentation systems —

particularly detector and fast logic circuitry.

This is a career position. Benefits include a liberal
retirement plan, attractive life and medical insurance

plans, and four weeks vacation annually.

Please send a resume, or telephone Mr. G. F. Renner,

meeting ahead (415) 854-3300, Stanford Linear Accelerator
POWER INDUSTRY
COMMUNICATIONS

Robert J. Brown, general project ad
ministrator, PT & T, will discuss com
munications for the power industry at
the February 23 meeting of the Com
munication Technology chapter.

The power industry has recently un
dergone revolutions of change in its
art—changes in EHV, DC transmission
and nuclear power. These changes have
made it economical to move the elec
tricity over many hundreds of miles
instead of moving the coal over that
distance. They have made it practical
to tic together big distribution areas

(Continued on page 10)

Center, P.O. Box 4349, Stanford, California.

STANFORD LINEAR ACCELERATOR CENTER
An Equal Opportunity Employer
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CUSTOM
DESIGNED
POWER
SUPPLIES

TO
Mil-E-16400

MH-E-5400

MH-E-4158

MU- T-21200

Mil-P-11268

NASA-200-2

Mil-l-983

Mil-F-18870

St an fori! Linear Accelerator Center has
been toured or discussed at meetings of
chapters and subsections in the past year.
including Parts, Material & Packaging.
A section of the underground tunnel.

MORE POWER COMMUNICATIONS
which before were independent, and so
transmit electricity back and forth to
match changing loads.

These far-flung systems, all tied to
gether. require a high caliber of com
munications to keep them stable.
Dispatchers, in addition to talking to
gether, must have adequate telemetry
in order to take immediate action to
compensate for changes in the network.
They need supervisory circuits to oper
ate power equipment remotely, and ad
ministrative circuits for planning the

w hich is 10.000 ft. long, is shown here
Work on “the most sophisticated instru
ment foi scientific research in the world”
is nearing completion

scheduled transmission of power from
one region to another.

The speaker will discuss the technical
and administrative considerations in
planning and operating a communica
tions system used by a power net. Future
needs for computerized power dispatch
ing, fault locating and other advancing
arts will be included.

Mr. Brown received the BSEE from
the University of California and has
been with PT & T since 1952.

there is no such thing as “a free lunch”

Detailed data on facilities,
capabilities and contract

accomplishments on request.

90 ROME STREET,
FARMINGDALE, NEW YORK 11735

(516) MY 4-5484

nor are “freedom for ideas” and “ideas for free”
necessarily the same^thing but if you seek a
creative approach to your printing problems
we'd like you to join us for lunch.

NEAL, STRATFORD & KERR 1025 Sansome San Francisco 781*5886
printers, lithographers, graphic designers and luncheon hosts since 1906
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Mero No ton

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

OCEANOGRAPHY & SEA LAB II
On February 28 Dr. John Mero,

Ocean Resources, Inc., La Jolla, will
review the modern history of ocean
ography from the classic H.M.S Chal
lenger cruise to the recent Sea Lab II
experiment. He will also discuss ocean
resource development and forecast the
need for exploiting the ocean store
house, supplementing his talk with
slides. The meeting will be jointly pre
sented by the East Bay Subsection and
the San Francisco Section.

Dr. Mero is one of the original
pioneers in ocean resource development
and specializes in methods of extracting
raw materials from ocean sediment.
He received his undergraduate degree
from the University of North Dakota
and his doctorate from the University
of California, where he was first to re
ceive the D. J. Jackling fellowship for
his original work in ocean resource de
velopment. In 1958 he published the
original paper dealing with the mining
and processing of ocean-floor manga
nese nodules. In addition to many pa
pers on the subjects of ocean mineral
deposits and ocean mining, he is the
author of the book, “The Mineral
Resources of the Sea.” He holds pat
ents in the fields of gamma-ray spectro
metry, process metallurgy, deep-sea
hydraulic dredging, and has patents
pending in the field of thermodynamics.
Upon leaving the University of Calif
ornia, Dr. Mero began consulting in
the field of ocean mining for such groups
as the Stanford Research Institute, the
National Academy of Sciences, Texas
Instruments, International Nickel,
Kennccott Copper, Richfield Oil, U.S.
Steel, and many other industrial con
cerns.

meeting a h e a cl

BART COMMUNICATIONS
David Noton, Bechtel Corp. engineer,

will describe the engineering of commu
nications systems for Bay Area Rapid
Transit at the March 30 meeting of the
Communication Technology chapter.

In 1962, Bay Area voters authorized
the construction of a SI billion rapid
transit system, linking San Francisco
with Alameda and Contra Costa coun-

(Continued on page 14)
february, 19 6 6

ENGINEERS: do non-defense projects interest you?

varian
. . . . producers of the most comprehensive line of commercial ana.'yti
cal instruments available. World wide acceptance of Varian products
has resulted in steady growth in our engineering groups. Opportuni
ties are now available for:

SENIOR PROJECT ENGINEER
Engineer with strong leadership ability to manage a pro,ecf in

the Electron Paramagnetic Resonance field. He wii! have the er.g -
neering responsibility for productizing the equipment and have
several engineers to supervise in the ream effort. Shou'd have me
chanical background as well as experience ;n e’ectrcnic hardware
development. Prefer a Pn D in Physics with BS in EE or ME. Experience
in EPR, Lasers or similar instrumentation necessary.

SENIOR ENGINEER
A background in scientific instrument development and des.gn

of complicated systems necessary. Must be able to ccntnoute to a
team effort in product eng neering. Should have MS in EE or Physics
and mechanical background in design or development. Knowledge o*
spectrometers or similar instrumentation necessary.

ELECTRONIC ENGINEER
We seek an engineer w.th 2 to 4 years design experience. Tn;$

position will be in our superconducting magnet prefect. Inir al outies
will include design of power supplies and product encmeer.ng.

MECHANICAL ENGINEER
Prefer MSEE with solid experience in packaging of commercial

instrumentation and associated mechanica problems. Knowledge of
electro-magnets and magnet systems necessary. Wii! provide support
to projects in product engineering.

FOR MORE INFORMATION . . .
Write a note, send resume, or call COLLECT

R. A. Moore, (415) 326-4000

OTHER TECHNICAL OPPORTUNITIES AVAILABLE

@ varian
611 Hansen Way • Palo Alto • California

An Equal Opportunity Employer
(M/F)
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University of California

LAWRENCE
RADIATION
LABORATORY

ELECTRONICS
ENGINEERING
POSITIONS
B.S., M. S., Ph.D.
solid state circuit design
microcircuitry
microwave
digital computers
nuclear instrumentation

APPLIED RESEARCH
PROGRAMS

★ BIO-MEDICAL
radiation effects on the
biosphere

★ PLOWSHARE
peaceful applications of
nuclear explosives

★ PROPULSION
reactors for propulsion
and power in space

★ SHERWOOD
controlled thermo
nuclear fusion

★ WHITNEY
nuclear weapons for
national defense

For further information about our
programs and a listing of current
openings, write.-

B.R. Graf

Lawrence
Radiation
Laboratory
P.O. Box 808,17-26
Livermore, Calif. 94551

U. S. Citizenship Required

An Equal Opportunity Employer

professional notes
MOST STANFORD EE ALUMS WIND UP RUNNING COMPANY

About three-fourths of Stanford en
gineers work for corporations and a
big percentage end up running the
company, according to a new survey
of alumni who graduated from the
Stanford School of Engineering 5, 15,
and 25 years ago.

Over 60 percent of the classes of
1940, 1950, and 1960 replied to the
survey questionnaire. The results,
compiled by Associate Dean Lauress
L. Wise, indicate steady progress to
ward top jobs and pay.

Better than half the 25-year men are
presidents or vice presidents of their

firms, and about three-fourths of the
15- and 25-year men make over
$15,000 a year. The 5-year men ap
pear likely to catch up soon, since
more than half of them already make
over $10,000.

The 5-year men are running well
ahead of their seniors in one category
—that of advanced degrees, from mas
ters to doctorates. And although near
ly a quarter of all who responded are
not working in science or engineering,
practically everyone said he needs his
engineering training.

Full returns of the survey follow:

Year Received Bachelor’s Degree
1940 1950 1960

Corporation Employees 73% 73% 77%
% of Corp. Employees in position of

highest authority 29% 7% 07c
% of Corp. Employees in position of second

highest authority 26% 9% 57c
Self employed 10% 14% 47c
College or school employees 10% 0% 107c
No supervisory responsibility 4% 11% 52%
Employed in fields outside Engr. & Science 24% 23% 227c
Engr. background unnecessary 2% 2% 37c
Served in armed services 44% 90% 517c
Registered engineers 69% 28% 17c
Have graduate degrees 41% 39% 557c
Will eventually have graduate degrees 45% 49% 747c
Highest degree earned
B.A. or B.S. 59% 61% 457c
M.S. 14% 18% 307c
M.B.A. 2% 10% 197c
Engr. 17% 4% 17c
Ph.D. 6% 6% 47c
Other 2% 1% 17c
Present Salary Range
$20,000 or more 56% 34% 17c

15,000 or more 78% 71% 57c

10,000 or more 94% 99% 58%

CIRCUIT & APPLICATIONS
TflVTf"1 TMTTTTT? Cl PULSE ENGINEERING, INC. is a commer-

vJ A -1-^ -*■*' ^ cially-oriented company with a stable growth
pattern to its present size of 300 employees at 2 locations. We are small enough to
recognize and reward individual contributions. There is a lot of room for new ideas
and growth. ■ One opportunity is for a circuit development engineer to design
general purpose and special instruments. Instruments include DC-DC inverter
power supplies and pulse circuitry. ■ The applications engi
neering need is for a sales-oriented man to assist customer
engineers in uses of pulse transformers, and inverters, and in
preparation of applications data for sales promotion. ■ We
would like men with EE degrees and 4 years of related experi
ence. Citizenship is not required. For more information call Bill
Milwitt (408) 248-6040.

PULSE ENGINEERING, INC.
Santa Clara, California

Sell your products and services through the Grid,
the best electronic/electrical engineering

medium in northern California.

Pulse
Engineering
INC

ji_n_TLJi

february, 19 661 2 — grid



Arizona cactus formed background for photo
of Bay Area directors of W ESC ON during
annual meeting of board in Phoenix. Left
to right: Mike Leifer (Energy Systems),
IEEE: Phil Gundy (Vega Electronics).
WEMA; Jack Beckett (Hewlett-Packard),
incoming IEEE: John McCullough (Litton),
outgoing IEEE: and John Chartz (Dalmo
Victor), outgoing IV EM A.

For
on-time delivery
of all your
printing needs
for the IEEE
International
Convention and
Exhibition
in New York
March 21-25
or any other event
you can depend on
NATIONAL PRESS
850 Hansen Way, Palo Alto
Phone 327-0880

6921 Sin Fernmdo Rd , 1651 So Stilt Colltft Blvd.
Glendale. Cilif. 91201 Anahtim. Cllif. 92805
(213) 849-3451 (714) 532-6741 • 547-7521

3240 Hillvie* Avt. 7903 Bilboi Blvd. 1917 North 25th Drnre 1095 E. Third St.
Palo Alto. Calit 94304 San Ditto. Calif. 92111 Photnii. Aruona 85002 Pomotu. Calif. 91766
(415) 321-5373 (714) 278-7400 (602) 272-7144 (714) 623-1261 • 331-7515

TECHNIPOWER’S 1965
REFERENCE CATALOG

Represented by: Dietrich Associates, 2555 Park Blvd., Palo Alto. Phone 415-DA1-4321

tre're reserved a
em»!§ for r/oif...

This informative manual also
includes AC-DC Modules.
DC-AC Inverters and DC-DC
Converters. From a single
supplier you have a choice
of power sources to meet
any military and commercial
application.

18 MARSHALL STREET
NDRWAI K CONN. 06856 A BENRUS SUBSIDIARY

containing over 4,000 power supply
modules including the new
Laboratory Modules Series
with twice the output
ratings of compar
able units.

S e b r u a r y , 19 6 6 g r i d— 1 3



ENGINEERING
MANAGERS

and

ENGINEERS
B.S., M.S., Ph.D.

Urgent Requirements
by Our Clients in

Commercial Product
Areas for Experienced
Hardware & Software

COMPUTER
ENGINEERS

and in
COMMUNICATIONS

MICROWAVE SYSTEMS

DISPLAY SYSTEMS

DIGITAL INSTRUMENTS

SEMICONDUCTORS

CONTROLS & SERVOS

for personal and
confidential referrals

to client management,
at no cost to vou,

please submit resume.

ZnalesU

ana
GoMfLO+Uf,

Management Consultants

220 California Ave.
Palo Alto, Calif.
(415) 326-7390

Parts, Material <£ Packaging chapter,
the result of a merger of Component
Parts and Product Engineering & Pro
duction, is enjoying an active program
year. Above. Robert L. Kleppe, field
engineer for AMP Inc., participant at
a recent meeting, demonstrates the
making of a Termi-Twist connection
with an air-operated hand gun.
Photo by Harmon R. Trover

MORE BART COMMUNICATIONS
ties. The system will be highly central
ized and automated and will therefore
be dependent on extensive communi
cation of voice and data from outlying
locations to the central control location.
The overall communications system is
probably one of the largest (non-mil
itary) installations to be engineered and
installed at one time.

The various sub-systems include: an
administrative P ABX, a track-side emer
gency telephone system, a mobile tele
phone system to the moving trains, a
system-wide maintenance telephone net
work, an integrated supervisory control

and data transmission system, and
various intercom and public address
systems.

The talk will cover the operation and
engineering of these subsystems and
some of the interesting problems en
countered and the solutions devised.

The speaker received a master’s de
gree in engineering at the University of
Cambridge, England, and moved to the
U.S. in 1961. He was formerly on the
staffs of Western Electric Co., New
York and Sunnyvale, and Moore As
sociates, San Carlos.

ELECTRONIC
ENGINEERS

If you have experience in circuit design work with capabilities
in solid state pulse type digital and analog circuitry, we can
offer interesting and challenging assignments where indivi
dual talents and accomplishments will be recognized and
appreciated.
Several intermediate and senior level openings exist for
circuit design engineers interested in receiving recognition
for individual responsibility and progress. Requirements in
clude BSEE, with two to five years circuit design experience.

Please send resume to:

KAISER AEROSPACE AND ELECTRONICS

1681 PAGE MILL ROAD. PALO ALTO, CALIFORNIA

An equal opportunity employer



section notes

BULLETIN BOARD NOTICES
Carrying the meeting calendar in

formation that appears in Grid, but
mailed in the preceding month, bul
letin board notices are printed and dis
tributed regularly by the section office
to more than 400 members who have
agreed to post them on the 860 bul
letin boards of their firms or organiza
tions. If you would like to be added to
the mailing list, call or write to sec
tion office, indicating how many copies
you would like to post each month in
locations where they will attract the
attention of member or non-member
engineers.

MORE IEEE BOARD
Clarence H. Linder, IEEE’s senior

past president, will serve in the office
of secretary for 1966. Dr. Seymour W.
Herwald, vice-president, Westinghouse
Electric Corporation, will continue in
1966 to hold the office of treasurer.

Dr. Shepherd, along with W. K.
MacAdam, were elected president and
\ ice-president, respectively, in the fall
of 1965 and assumed office as of Jan
uary 1, 1966.

The following directors, also elected
in the fall of 1965, assumed office on
January 1, 1966: Dr. W. Crawford
Dunlap, assistant director, electronics

(Continued on page 16)

ENGINEERS
and

SCIENTISTS
We have been requested by
area employers to assist in
their search for qualified indi
viduals with experience in
various technical disciplines,
including

MICROWAVE SYSTEMS
ANTENNAS

DIGITAL SYSTEMS
INSTRUMENTATION

INTEGRATED CIRCUITS
SEMICONDUCTORS

Immediate openings at all levels
exist in R&D, Engineering, Man
ufacturing and Sales. Employ
ers pay our fee. Ca 11 or submit
resume.

Hayes, Hathaway & Kelly
151 University Avenue

Palo Alto, California
322-6247

NEW PRINCIPLE...
WANLASS VOLTAGE REGULATION
R-3200/60VA

® Lower Cost
• Micro Second Response
• Line and Load Regulation
• Smaller Size
• Lighter Weight
® Frequency Insensitive
• Power Factor Insensitive

COMPETITIVE COMPARISON
R-3200/60VA TYPICAL 60VA FERRO-

RESONANT TRANSFORMER
O PRICE $22.00 $23.00
o RESPONSE TIME 50^ sec. 25,000m sec.
o REGULATION

LINE 1% 1%
LOAD i% —

o SIZE 3"x3Vi"x3Vi" 4%/'x3i/8"x3y8"
o WEIGHT 2V2 LBS 8 LBS
o FREQUENCY* 47-63 CPS 60 CPS
o POWER FACTOR 0.7 —
o UNITS TO BE MOUNTED 1 2
o AVAILABLE IN SIZES 15-30-60-120-250VA

-AVAILABLE IN 400 CPS
Important Sales Engineering Position Available

WANLASS ELECTRIC CO. ((-W^
2189 SOUTH GRAND AVENUE • SANTA ANA, CALIFORNIA 92705

DIGITAL LOGIC
DESIGN

ELECTRICAL DESIGN ENGINEER - SENIOR Design experience
including schematic diagram presentation, electrical/electronic
components, design installation and related circuit design and anal
ysis for automatic checkout equipment.
ELECTRICAL DESIGN ENGINEER Design experience including prep
aration of schematics and wiring diagrams. Able to work from check
out parameter criteria and evolve checkout equipment circuitry
utilizing current state-of-the-art components for electrical check
out equipment design.
ELECTRICAL DESIGN ENGINEER — JUNIOR Prefer recent col
lege graduates with industrial design experience involving solid
state circuitry and/or logistic presentation to assist in the design
of automatic electrical checkout equipment.
BS in E.E. or Physics required for all of the above positions.
Write: K. R.. Kiddoo, Professional Placement Manager, Lockheed
Missiles & Space Company, P.O. Box 504, Sunnyvale, California.
An Equal Opportunity Employer.

MISSILES A SPACE COMPANY
A GROUP DIVISION OP L.OCFH£FO AIRCRAFT CORPORATION

A
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A
CAREER

DECISION

for three men

Deep Space Telemetry
Band Changes!

On February 19, 1965 the Military
Communications-Electronics Board issued
document MCEB 92-65 changing 000 tele
metering from the 225-260 mc/s band to
L and S band, reserving 2290-2300 mc/s
for deep space, by January 1, 1970.

1970
Technology, Now!

R S ELECTRONICS has already completed
the development of 1435-1535 me and
2200-2300 me receivers for new fighter
aircraft. Development of down-converters,
transmitters and FM signal generators is
underway. These accomplishments place
RSE into 1970 technology right now! To
enhance this position three men are in
vited to join RSE as Senior Design
Engineers. These men must be capable of
developing new high frequency signal and
command systems to perform in difficult
environments such as missiles, aircraft
and satellites

Name of the Game
is “CHALLENGE”!

Robert K-F Seal, President of RSE. will
personally select these three men. In do
ing so, Mr. Seal will be continuing a
tradition of building a hand-picked excep
tional staff. The three men must enjoy the
personal design, construction and evalua
tion of advanced prototypes. They must
combine ingenuity and aggressiveness with
a knowledgeable approach to their work.

The name of the game is “CHALLENGE"!
If you qualify for our team, contact Robert
Seal.

Telephone

(408) 739-3230
Or Write

R S ELECTRONICS
Corporation

795 Kifer Road
Sunnyvale, California 94086

An equal opportunity employer

Donald E Farina, General Micro-Elec
tronics, Inc., Santa Clara, addressed
more than 100 at the Computer chapter
meeting. Prof. James Angell, Stanford

University, served as moderator of the
discussion following and wrote the re
view on page 17.
Photo by Howard Zeidler

i e e e news
INSURANCE PROGRAM

Complete information kits on the
IEEE insurance program, including the
group life insurance plan for members
and their eligible dependents (under
written by New York Life Insurance
Co.) and accidental death and dismem
berment coverage for members and
their spouses (underwritten by Ameri
can Casualty Co.), may be obtained by
writing to: Administrator, IEEE Insur
ance Program, 1707 L St., N.W., Suite
800, Washington, D.C. 20036.

ENGINEERING SCIENCES

PERSONNEL SERVICE

AGENCY

582 MARKET STREET
SAN FRANCISCO, CALIF. 94104

SUffer 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—Govern me nf

—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

MORE IEEE BOARD
research center, NASA, Cambridge;
Dean Rufus G. Fellers, college of en
gineering, University of South Carolina;
Dr. Edwin L. Harder, headquarters
engineering staff, Westinghouse Elec
tric, Pittsburgh; Allan G. Oxley, man
ager, inventions and patents, Canadair,
Ltd., Montreal; Dr. John G. Truxal,
dean of engineering, Polytechnic Insti
tute of Brooklyn; and Prof. Carl R.
Wischmcycr, professor of electrical en
gineering and master of Baker College,
Rice University, Houston.

(Continued on page 20)

Printed Circuit
Registration
... In Seconds!

screen carriage
Reduces set up time to seconds! Precjsion
silk screen printing registration for critical
electronic circuits.

Carefully engineered . . . round registratipn
knobs provide complete control with simplicity
and ease. Write for brochure and price sheet.

m
COMPANY

NAZ-DAR
INTERNATIONAL
1087 N. NORTH BRANCH STREET
CHICAGO. ILLINOIS 60622
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meeting review

MOS TECHNOLOGY
Subsystem level MOS integrated

cdevices were discussed by Donald E.
1 Farina of General Micro-Electronics,
line., at the September 28 meeting of
tithe Computer chapter. There were
Emore than 100 in attendance. The
^presentation forcefully emphasized
tithe present state of feasibility in MOS
Ctechnology, which is exemplified by a
1100-bit shift register, containing 615
2MOS (metal-oxide semiconductor)
ttransistors in a chip of silicon 0.100 x
C0.065 inches.

After a brief discussion of the prob
lems which existed with MOS tech-
inology two years ago, Farina com-
Ipared advantages of the MOS struc-
Iture with the more conventional dou-
Ible-diffused integrated circuits. Among
I the claimed advantages are: the need
I for fewer masks, thus implying simpler
salignment procedures and greater pre-
ceision; the need for fewer contacts
Ibetween metalization and silicon, thus
eeliminating a major source of imper-
1 fection; the greater designability of
!MOS transistors; a larger, but control
lable, voltage threshold for conduc-
Ition in the MOS structure, with im-
iplicit greater noise immunity; and the
tease with which resistors of the order
tof 10* ohms can be provided, using
;a transistor structure as the resistor.

The speaker also showed some
1 unique structures taking advantage of
' the MOS transistor properties, such as
; a shift register which uses the capaci-
1 lance of the gate (control) electrode
for temporary storage, a JK flip flop on
very small area, and code converters.
The concluding part of the presenta
tion provided some estimated cost
comparisons, which showed the MOS
technology being very useful now for
moderate production levels, and es
pecially compatible with digital-dif
ferential amplifier type of systems, in
which the same type of chip may be
used in many positions throughout a
system.

During the question period, which
was moderated by Professor James
Angell of Stanford University, Farina
predicted an improvement in speed
capability for the MOS structure,
which is now limited, largely by the
capacitance of output lines, to roughly
l*mc rates. The question of testing
large-scale integrated circuits was also
discussed; the speaker likened the
problems of testing these structures to
those of testing a large digital printed
wiring circuit, and proposed that a
reasonable set of performance tests
for the over-all structure will probablv
suffice.

-J. B. ANGELL.

Like to join a small compctruj-
of RESPECTED INDIVIDUALS who are DOING WELL

and HAVING FUN?

FARINON ELECTRIC
manufactures microwave, radio, multiplex and carrier equipment used

world-wide for high-quality communications.
We now have openings for

DEVELOPMENT ENGINEERS with solid-state design experience in micro-
wave, radio, multiplex or carrier, and a

SALES ENGINEER with capability of overall system planning and follow-
through on communications projects.

We are a group of big-company alumni now doing business the way we
always wanted to — free of organization charts and red tape, free to move
fast with the market, free to be ourselves. The company is independent,
financially-sound and of major importance. It's growing at just the right
rate, not running away from us. Every employee shares profits. Every

employee may buy stock.

Send your resume to Bill Farinon, president.

FARINON ELECTRIC
935 Washington Street, San Carlos, California

an equal opportunity employer

©ISIGN
SUPERVISOR
INSTRUMENTATION
Major West Coast consulting firm requires Instrumenta
tion Design Supervisor. 10 years design with 3 years
supervisory experience in the field of mineral processing
including cement plant design or non-ferrous processing.
Knowledge of process control systems with computer con
trol is desired.

Liberal Benefits Include:
Medical Program • Life Insurance

Retirement Program • Sick Leave • Paid Vacation
Relocation Expenses will be paid to

qualified candidates.

Please send a detailed resume including salary require
ments to:

Mr. H. S. Beasley

300 Lakeside Drive, Oakland, California 94604
An Equal Opportunity Employer
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Smith Stevenson Foie\ Kunz

g r i (l s \v i n g s

IT IS REPORTED:
Peter W. Smith has been elected ex

ecutive vice-president of Western Gold
and Platinum Co.. Belmont, one of the
world's largest producers of high puri
ty ceramics and brazing alloys for the
electronics and space industries.

John C. Stevenson has been appoint
ed information services director for
Dalmo Victor Co.. Belmont, a Textron
division, responsible for planning and
administering the firm's publicity, pub
lic relations and advertising programs.

Sylvania Electric Products, Inc.,
Mountain View, has received a S3
million contract to produce compo
nents for electronic security systems
for Minutcmen sites.

Radio
development
engineers
wanted
by a leading manufacturer of
advanced HP communications
equipment.
Require minimum of BSEE with at
least 3 years’ experience in RF
circuit design for development work
on HF SSB transmitters & receivers.
Openings also for engineers with
experience in circuit design of
VHF radio equipment

Granger
Associates

HF antenna systems
Ionosphere sounders
Aviation communications
Closed-circuit television

1601 California Avenue
Stanford Industrial Park, Palo Alto, Calif.
AN EQUAL OPPORTUNITY EMPLOYER

William L. Foley has been appointed
director of the customer requirements
dept, of Applied Technology, Inc., Palo
Alto, responsible for all customer liai
son, contract administration, and ap
plications engineering functions of the
company.

William E. Kunz has been named
head of the space communications sec
tion of Watkins-Johnson Company's
systems division, Palo Alto, following
a year of research and development on
laser and traveling-wave tube programs.

Thomas E. Castanera has been named
project manager at the Berkeley divi
sion of Beckman Instruments, Inc., re
sponsible for product development
programs concerned with electronic
handling of data originating from a
variety of transducers, including many
of the corporation's analytical instru
ments.

Applied Technology, Inc., Palo Alto,
has received a $6.6 million Air Force
contract for electronic equipment.

Mclabs, Palo Alto, has received a
$64,866 contract from the Army Elec
tronics Command to study the feasibi
lity of developing high speed techniques
for remotely tuning a 25-watt transmit
ter over the 100- to 400- Me range.

Energy Systems, Inc., Palo Alto, has
received a contract from Supreme Head
quarters, Allied Powers, Europe for
the design and manufacture of a S60,000
satellite communications transmitter in
The Hague, Netherlands.

The Grid is the best elec-

tronic/electrical engi

neering recruiting medi

um in northern California.

Use it when you need

manpower.

S. C. Chao has joined Applied Tech
nology, Inc., Palo Alto, as a project
engineer, to develop an all solid-state
receiver for ATI’s expanding recon
naissance and RFI monitoring product
line.

Gordon L. Ness has been appointed
executive vice-president of Data Tech
nology Corp., Mountain View, former
ly serving as director of marketing for
Fairchild Instrumentation.

Earl Hickman, formerly an electronic
engineer with Kaiser Aerospace & Elec
tronics Corp., Palo Alto, has been
named vice-president in charge of en
gineering and manufacturing, Kaiser-
Cox CATV, Phoenix.

Gordon O. Sheppard has been elected
treasurer of Memorcx Corp., Santa
Clara, formerly serving as assistant
treasurer.

Leon A. Wortman, has been named
manager of professional audio products
for Ampex Corp., Redwood City.

Calvin K. Townsend has joined the
board of directors of Granger Assoc.,
Palo Alto. He is president and chair
man of the board of Jennings Radio,
San Jose.

Harry J. Goett has been named di
rector of advanced technologies plans
and programs for the WDL division,
Philco Corp., Palo Alto, formerly di
recting NASA’s Goddard Space Flight
Center.

Sol Zechter has been named director,
ground instrumentation operation,
Philco Corp. WDL, Palo Alto, was
formerly director, commercial products
and systems engineering, Philco com
munications and electronics division,
Philadelphia.

Jack R. Yelverton has been elected
vice president and a director of Wilkin
son, Sedwick & Yelverton, Inc., San
Francisco.

Laurence L. Spitters, president of
Memorcx Corp., Santa Clara, has been
elected to the board of directors of
United Control Corp., Redmond,
Wash.

Jack O. Coffey has been named ex
ecutive vice president and general man
ager of Stcwart-Warner Microcircuits,
Inc., Sunnyvale, previously serving as
sales manager and manager of contracts
administration.

Philco Corp., WDL, Palo Alto has
received a $161,000 JPL contract to
test the reliability of transformers and
inductors that have been sterilized for
use in deep space programs.

( Continued on page 20)

Thirty-three sections make up Re
gion 6, largest in IEEE.
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MANUFACTURER / REPRESENTATIVE INDEX
Abacus Div. Whittaker

Corp. . . . . . . . . . . . . :. . . . . . . . . . . . . . . . Dietrich-Heffner Assoc.
Wcoe Electric Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Costello
Aerospace Research, Inc. . . . . . . . . . . . . . . . . . . . . . . . SMA/West
AMertech. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Jay Stone & Assoc.
JUHnerican Electronic Labs . . . . . . . . . . . . . . . . . . . . . . SMA-WEST
Mpplied Magnetics Corp. . . . . . . . . . . . . . . . . The Thorson Co.
A1SCAM, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . Frauman Associates
AJAst/o Communication Laboratory. . . . . Costello & Co.
Alctronics Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . The Thorson Co.

ESeckman/Berkeley Division .. . . . . . . . . . V. T. Rupp Co.
BSjckman/Systems Division .. . . . . . . . . . .  V. T. Rupp Co.
SEeMman/Invar Electronics . . . . . T. Louis Snitzer Co.
Bilenrus Built-Instruments . Dietrich-Heffner Assoc.
BSlaw-Knox. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  The Thorson Co.
Ei/yant Computer Products. . . . . . . . . . . . . . Costello & Co.
83-rr-Brown Research Corp. . . . . . . . . . . . . . .W. K. Geist Co.

Cambridge Scientific
Industries, Inc. . . . . . . . . . . . . . . . .Dietrich-Heffner Assoc.

C:‘3noga Corporation. . . . . . . . . . . . . . . . . Jay Stone & Assoc.
C»!eotury Electronics & Instruments ... V. T. Rupp Co.
Cileramaseal, Inc. Wadsworth-Pacific Mfg. Assoc.
Cc'.ileman Engineering Company.!. Louis Snitzer Co.
Cilollectron Corporation. . . . . . . . . . . . . . . . . . . . Costello & Co.
Cc’orning Electronic Devices. . . . . . . . . . .  Costello & Co.
C.-stom Materials. Inc. . . . . . . . . . . . . . Jay Stone & Assoc.
Cubetronics, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . Data Associates

Oiabl Electronics Associates.. . . . . . . . Data Associates
Di!ata Technology Corp. . . . . . . . . . . . . . T. Louis Snitzer Co.
Dielectric Products Eng. Co. . . . . . . Jay Stone & Assoc.
Dnigital Devices, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . Costello & Co.
O ptronics Corp. . . . . . . . . . . . . . . . Components Sales Calif.
Cjijnaplex Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . Components Sales

EMdorado Electronics. . . . . . . . . . . . . . . . T. Louis Snitzer Co.
Electronic Engineering Co. . . . . . . . . . . . . .Data Associates
Electronic Products, Inc. . . . . . . . . . Jay Stone & Assoc.

Electro Switch Corp. . . . . . . . . . . . . . . . . . Willard Nott & Co.
Elgenco, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .v. T. Rupp Co.
Emcor-Borg-Warner Corp.. . . . . . . T. Louis Snitzer Co
Eppley Laboratory, Inc. . . . . . . . . . . . . . .  W. K. Geist Co.

Fabri-Tek, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Costello & Co.

Glow-Lite Corp. . . . . . . . Wadsworth-Pacific Mfg. Assoc.
Guildline/Hallmark. . . . . . . . . . . . . . . . T. Louis Snitzer Co.

Hallmark Standards, Inc. . . . . . . . . . T. Louis Snitzer Co.
Holex, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . The Thorson Co.
Holt Instruments Laboratories....  W. K. Geist Co.
Honeywell-Denver Div., Lab Standards. . . . . . . . . Geist
Honeywell, Mpls., Enclosures. . . . . . . . W. K. Geist Co.
Houston Omnigraphic Corp. . . . . . . . . . . . . V. T. Rupp Co.
Hyletronics Corp. . . . . . . . . . . . . . . . . . . . . . . . The Thorson Co.

Kepco, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V. T. Rupp Co.
Kinetics Corporation . . . . . . . . . . . . . . . ..The Thorson Co.

Lambda Electronics Corp. . . . . . . . . . . . . . . . . . . . . Jay Stone
Lind Instruments, Inc. . . . . . . . . . . . . . . . . . The Thorson Co.
Lockheed Electronics Co. . . . . . . . . . . . . . Data Associates

Magnetic Shield Division,
Perfection Mica. . . . . . . . . . . . . . . . Frauman Associates

McLean Engineering Labs . T. Louis Snitzer Co.
Measurements . . . . . . . . . . . . . . . . . . . . . . . . . O’Halloran Assoc.
Melcor Electronics Corp. Components Sales Calif.
Metex Electronics, Inc. . . . . . . . . . . . Frauman Associates
Metron Instrument Co. Components Sales Calif.
Micro Instrument Co. . . . . . . . . . . . . . . Jay Stone & Assoc.
Microsonics, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SMA/WEST
Microwave Electronics Corp.. . . . . Jay Stone & Assoc.
Millitest Corp. . . . . . . . . . . . . . . . . Components Sales Calif.
Motorola, Inc.,

Communications Div. . . . . . . . . . . . Frauman Associates

Nanosecond Systems . . . . . . . . . . . . . . . . . . . . . V. T Rupp Co
N-H Microwave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SMA/WEST

Polarad Electronic Instruments !. Louis Snitzer
Precision Mechanisms Corp. Components Sales
Probescope ..... ... . . . . . . . . . . . . . . . . . . . . . -. . . . . . . SMA/WEST

Qualitron Corp. . . . . . . . Wadsworth-Pacific Mfg. Assoc.
Quan-Tech Labs Jay Stone & Assoc.

Ram Electronics, Inc. . . . . . . . . . . . . . . . Jay Stone & Assoc.
Remanco Inc. . . . . . . . . . . . . . . . . -.. .. . Jay Stone & Assoc.
Rixon Electronics, Inc. Costello & Co.
Rohde & Schwarz Sales Co. W. K. Geist Co.
Roytron Division, Litton Indus. . . . . . . . . . . . . . . . . Costello

Saegertown-Western ... . Wadsworth-Pacific Assoc.
Sage Laboratories The Thorson Co.
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.

Technipower, Inc. . . . . . . . . . . . . . . Dietrich-Heffner Assoc.
Telonic Industries & Eng. T. Louis Snitzer Co.
Tenney Engineering, Inc. The Thorson Co.
Texas Instruments, Ind. Prod. V. T. Rupp Co.
Trymetrics Corp. . . . . . . . . . . . . . .... T. Louis Snitzer Co.

United Telecontrol Elec., Inc. Frauman Associates
Universal Voltronics Corp. Dietrich-Heffner Assoc
Uptime Corporation.. . . . . . . . . . . . . . . . . . . Costello & Cc
Utah Research & Development Co. The Thorson C

Wang Laboratories. . . . . . . . . . . . . . . Frauman Associate
Warren' Components Wadsworth-Pacific Mfg. Assoc.
Weinschel Engineering, Inc. Jay Stone & Assoc.
Wiltron Co. . . . . . . . . O’Halloran Assoc.
Wyle Laboratories. . . . . . . . . . . . . . . . . . . . . . . V. T. Rupp Co.

REPRESENTATIVE DIRECTORY

Caomponents Sales California
Palo Alto; 326-5317

Caostello & Company
535 Middlefield Road.
PaloAltO; DA 1-3745

Dsita Associates
1160 Terra Bella Avenue,
Mountain View; 961-8760

Ciiiietrich-Heffner Associates
2555 Park Blvd.,
Palo Alto; 321-4321

Dynamic Associates
1011-D Industrial Way.
Burlingame; 344-2521

Frauman Associates
P.O. Box 357
Menlo Park; 322-8461

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

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

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

SMA/WEST
(Scientific Marketing Assoc.)
1094 West Evelyn Ave..
Sunnyvale; 245-2500

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

Stone & Assoc., Jay
140 Main Street,
Los Altos*, 948-4563

The Thorson Company
2443 Ash Street.
Palo Alto; 321-2414

Walter Associates
Box 790, Menlo Park-.
3234606

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

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

This issue of Grid was typeset photographically by

I canotype
Complete services for photographic typesetting, graphic arts photography, and preparation for lithography.

5219R STEVENS CREEK BOULEVARD. SANTA CLARA. CALIFORNIA 95050 • TELEPHONE 296-6915
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High purity,
low vapor pressure

IIPOF*
Brazing Alloys
Vacuum Processed Oxide Free

Much of the relatively high oxide and
impurity content of conventional
brazing alloys is a result of melting
and processing in air or other gas
eous atmosphere. This requires the
introduction of "deoxidizers" such
as phosphorus, silicon, and alumi
num, most of which are undesirable
impurities themselves. The unique
Wesgo-developed vacuum melting
process excludes impurities from al
loys from the very start by cleaning
the atmosphere in which they are
produced. The result: brazing alloys
that are "clean" at the ingot and all
the way to the finished product.

*VPOF ingots, being free of embrit
tling impurities, are more ductile.
They can be processed into wire or
sheets with far fewer surface imper
fections— cracks, slivers, and other
mechanical defects — which in or
dinary alloys act as reservoirs for ex
traneous materials such as organic
lubricants, oxides, or dirt particles.
As a result, a brazed joint made with
a VPOF alloy is sound throughout,
with no impurities to float to the sur
face and cause a "leaker," or to va
porize and cause a contaminated
product.

-VPOF alloy brazes are free from
the troublesome "spitting" charac
teristic of conventional alloys during
hydrogen furnace brazing. The prob
lem arises from entrapped oxides,
which form water vapor in the hydro
gen atmosphere, expand rapidly, and
cause unwanted spattering.

-VPOF brazing alloys contain less
than 0.002% lead and phosphorus,
less than 0.001% zinc and cadmium.
Other impurities are correspondingly
low. Send for complete specifications
today.

Wesgo vacuum processing furnace for oxide free
brazing alloys

WESTERN GOLD & PLATINUM COMPANY
525 Harbor Boulevard, Belmont, California

Richter Fuller

MORE GRID SWINGS
William F. Richter has joined Granger

Associates as program manager for
communications, concerned mainly with
the development of present and new
markets for communications products.

W. Dale Fuller, program manager of
the special systems organization, Lock
heed Missiles & Space Co., Sunnyvale,
has been named “Electronic Packaging
Engineer of the Year” by the National
Electronic Packaging and Production
Conference.

You are IEEE’s best membership
salesman. Return the pledge card in
the December issue and deliver the
application form to one of your en
gineering colleagues, following up to
see that he completes and mails it
with his check.

MORE IEEE BOARD
The remaining members are: Junior

past president, Dr. Bernard M. Oliver,
vice-president for research and develop
ment, Hewlett-Packard Company, Palo
Alto. Directors, Dr. George Sinclair,
professor, department of electrical en
gineering, University of Toronto; Lynn
C. Holmes, executive assistant for re
search and engineering operations, Gen
eral Dynamics-Electronics Division,
Rochester.

Directors-at-large, Dr. Gordon S.
Brown, dean of engineering, Massa
chusetts Institute of Technology; Dr.
Thomas F. Jones, president, Univer
sity of South Carolina; Floyd H. Knapp,
Cleveland Heights, Ohio; Dr. John B.
Russell, dean of electrical engineering,
Clarkson College of Technology, Pots
dam, New York.

Regional dir., Charles D. Morrill,
manager, electronics research and de
velopment, Goodyear Aerospace Corp.,
Akron; Fred W. Bush, engineering con
sultant, Allis Chalmers Manufacturing
Company, Milwaukee; Jean D. Lcbel,
manager, C.L.E.S., Paris, France.

Directors emeritus, Dr. Alfred N.
Goldsmith, consulting engineer, New
York, and Elgin B. Robertson, presi
dent, Elgin B. Robertson, Inc., Dallas.

Classified Advertising
CLASSIFIED ADVERTISING RATES

Members: S15 for 1st col.-inch, S10 for 2nd, $5 for
each additional Non-members: S20 for 1st col.-inch,
S15 for 2nd, SIO for each additional. 10% frcquenc)
discount for 10 consecutive ads None to exceed total
of 4 col.-inches. Non-commissionablc Deadline 15th
of month.
Write or call. Ernesto A. Montano, IEEE Grid,
Suite 2210, 701 Welch Rd., Palo Alto, Telephone
(415) 327-6622.

Office for Short Lease
Whelan Bldg., Stanford Professional
Center, 701 Welch Rd., Palo Alto,
(opposite Old Barn), including air-
conditioning, 5-day janitorial ser
vice, electricity, puttinggreen, lunch
room, and off-street parking. Ideal
for one man and secretary. Call
Section Office, 327-6622.

In all disciplines . . .
one man to fit a specific task
or a well-directed team capable
of taking a concept from re
search through production and
test

Competent professional per
sonnel available to work on
your premises or in our
design office

BARAN & ASSOCIATES
1155 CRANE

MENLO PARK, CALIF.

324-1615

"We are a job shop”

Support Grid Advertisers
— they support the Section,
Subsections, and Chapters.

ADVERTISERS INDEX

Baran Associates. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Brill Electronics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
COHU Electronics-Kin Tel Div. . . . . . . . . . . . . . .
Engineering Sciences Personnel Services
Englert and Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Farinon Electric. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluke Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Granger Associates. . . . . . . . . . . . . . . . . . . . . . . . . . . .
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of 20 plug-ins
screen storage

tfHTRDHlX Type 549

split screen permits simultaneous
operation as a storage and
conventional oscilloscope
Split-screen storage offers a distinct
advantage to the user in waveform-
comparison applications — by permit
ting quick comparison of dynamic sig
nals appearing on one half of the ert
with a reference trace stored on the
other half, or the Type 549 can be used
for full screen storage or full screen
conventional displays.

SAMPLING AND STORAGE
The storage capacity of the Type 549 pro
vides easy-to-study displays—and with a
Type 1S1 Plug-In adds new convenience to
sampling applications. With this new dc-to-1
GHz sampling unit, you need no pretriggers
or external delay lines—the 1S1 has internal
triggering with a built-in delay line. The
Type 549/1S1 combination gives a stored
display that is steady and, because more
samples can be displayed, there is high
resolution of the sampled information.

storage features:
Unparalleled Writing Speed — up to

: 5 cm///s, with enhancement.
! 2 Independent 3x10 cm Display Areas
- with separate upper half and lower
naif controls.
Bistable Storage.
Automatic Erase — with selectable
viewing times from 0.5 seconds to 5

' seconds. Erase can be selected for re-
' current or after-sweep operation.
Erase-and-Reset — with push-button

• control for erasing display and rearm
ing single sweep. Erase-and-Reset can
be controlled remotely, if desired.

other features:
Precision Sweep Delay—from 1 micro
second to 10 seconds.
Wide Sweep Range — 5 s/cm to 0.1
fxslcm (Time Base A) and 1 s/cm to
2 pLsIcm (Time Base B). 5X Magnifier
extends fastest sweeps to 20 ns/cm
(Time Base A) and to 0.4 jus/cm (Time
Base B).
Single Sweep — manually, automati
cally, or remotely.
Full-Passband Triggering — with flex
ible, easy-to-use facilities.
Simplified Trigger Logic — with lever
control of trigger functions.

Size and Weight — dimensions are 17"
high x 13" wide x 24" deep; net weight
is 67 lbs.

Type 549 Oscilloscope..................... $2375
(without plug-ins)

The plug-in units range in price from $145
(B high-gain unit, K fast-rise unit) to $1100
(1S1 sampling unit, illustrated).

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

For more information call your
Tektronix Field Engineer.

Tektronix, Inc.



Up in Seattle, we make basic tools for
precision electronic measurement. We
make them well. If you think you’d like
to help us make them even better and live
in the Great Northwest too, let’s talk.
For almost a generation, we (The
John Fluke Mfg. Co., Inc.) have
been one of the world's leaders in
metrology. Recently, the demand
for our quality instrumentation
has created a number of unusually
fine professional employment op
portunities.

So if you want to join a medium
size, well-respected company
where your contribution stands
out and your identity means
something to everyone from the
president on down, this is a grand
opportunity. Our engineers work
in a sophisticated technical en
vironment with great personal
freedom to pursue design prob
lems as they see fit. We pick up the
total tab on a company-sponsored
graduate program for eligible
personnel at the University of
Washington (now widely regard
ed as one of the 10 best universi
ties in the Nation).

But, though the job is the main
thing, living in the Pacific North
west shouldn’t be ignored either. ‘
About 85% of our employees live
on wooded acres within 10 min
utes of the plant. You can buy
twice the house in Seattle for the
same dollars you spend in San
Francisco or Los Angeles. And
the taxes aren’t too steep either
(there is no state income tax).

Schools are good. The State of
Washington ranks among the first
three in literacy and number one

in terms of college graduates per
thousand population. Art, theatre
and music flourish in the great
new Seattle Center, built for the
World’s Fair.
If the outdoors is your after hours
bailiwick, Washington State
offers great skiing (with short
lift lines), the nation’s best boat
ing, outstanding hunting and
fishing (sometimes, the other guy
on the stream is five miles away),
and fine hiking and climbing.

The company offers in addition to
your salary (which is as good or
better than anywhere else) profit
sharing, medical insurance, and
retirement benefits. So if all this
excites you and you fit one of the
job descriptions below, write our
Engineering Manager, Mr. Ted
Thomsen, in confidence. Inter
views will be arranged in Los
Angeles, San Francisco, or Seat
tle at your convenience. Please
address Mr. Thomsen at P.O. Box
7428, Seattle, Washington.

Design or Senior Engineers
with communication theory back
ground and/or interest in digital
circuits. Preferably an MSEE.
Minimum experience, two years.
Should be familiar with digital
circuit design and frequency cali
bration techniques.

Design or Senior Engineer
with minimum of one year’s ex
perience in feedback, digital and
analog circuitry. Applicant

should be familiar with differen
tial amplifiers, amplifier and feed
back design, AC-DC converters,
and state of the art measurement
instruments. MSEE desired.

Associate Engineer with good
scholastic record and BSEE. No
experience necessary. Applicant
should have an interest in analog
and/or digital circuit design and
knowledge of solid state circuitry.

Electronic Package Design
Engineer with either BSEE or
BSME. Applicant should be
familiar with packaging methods
in the MHz to 10 GHz region.Two
to six years’ experience with good
mechanical design aptitude re
quired.

Industrial Engineer with three
years’ experience in electronics or
associated industry. Should pos
sess a BSIE. A BSEE or BSME
is acceptable if applicant has in
dustrial experience. Candidate
must have knowledge of methods,
value, and process analyses, and
work simplification.

Senior Production Engineer
with four years’ experience.
Should be a mechanical engineer
familiar with electronics or an
electronic engineer familiar with
mechanical engineering. Appli
cant must possess a BSME or
BSEE. Must be able to carry new
product from design to produc
tion.

AN EQUAL OPPORTUNITY EMPLOYER
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