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Aerospace & Electronic Systems, Thursday, September 28
Communication Technology, Tuesday, September 19
Computer, Tuesday, September 26
Engineering in Medicine & Biology, Tuesday, September 19
Microwave Theory & Techniques, Wednesday, September 20
Monterey Student Branch/SCVSS, Saturday, September 23
Santa Clara Valley Subsection/Monterey St. Br., Saturday,

September 23
Systems Science & Cybernetics, Monday, October 16
Vehicular, Tuesday, September 26
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Display and digital equipment engineers:

Spearhead development of
computer-based instruction systems
at RCA in Palo Alto, California

RCA Instructional Systems, in
the San Francisco Bay area,
heads Radio Corporation of
America’s full-scale entry into
the field of educational technol­
ogy. In the first major joint
undertaking of its kind by indus­
try and education, our highly
competent nucleus staff is work­
ing in close collaboration with
nationally-known educators —
such as Stanford University’s pioneer in computer-
based instruction, Dr. Patrick Suppes.
Their task: to study, create, and test total educational
systems aimed at coping with the problems created by
enormous increases in student population, and in both
volume and complexity of knowledge. The market: all
levels of education.
At one level alone, the President’s Science Advisory
Committee has urged colleges to spend $400 million a
year on computer-based instruction by 1971.
Today, RCA Instructional Systems offers you ground-
floor opportunity for career growth in this rapidly
expanding field. You’ll work with RCA’s Spectra 70,

first computer family to utilize
monolithic integrated circuitry
and cross the threshold into the
third generation. And be backed
by the full spectrum of RCA prod­
ucts, skills, and services in such
areas as communications, switch­
ing, displays, publishing, and
field services.
If you are an engineer experi­
enced in educational systems

analysis, electronic display development, and/or com­
puter systems design, we’d like to talk to you. Current
efforts include: development of concepts for advanced
computer-based instructional systems; design of ad­
vanced CRT displays and electronic data entry devices;
and design of the elements of digital processing and
communications systems for use with computer-based
information. Areas of work are: digital circuits; digital
logic design; packaging; human factors engineering;
display devices design; and analog circuit design.

To inquire about career opportunities at RCA, send
your resume to A. J. Tasca, RCA Instructional Systems,
530 University Avenue, Palo Alto, California 94301.

An Equal Opportunity Employer

The Most Trusted Name in Electronics



Where
do you go
from
the lab?
Some good engineers who get tired of spending all
their time at the bench might find greater satisfac­
tion in getting out and helping other engineers
solve their measurement problems. If you feel this
way, we've got a possible opportunity for you.

Have you thought about being a sales engineer?
There’s tremendous satisfaction when you help
other engineers working in different areas of meas­
urement. It’s a dynamic challenge, and as a Hewlett-
Packard sales engineer you'd be helping your fellow
engineers make creative use of the world's broadest
line of quality test instruments.

If you're looking for a chance to use your engi­
neering training and experience in the dynamic
field of marketing, we might have just the oppor­
tunity you want: the right sales engineer's job in
the right place.

Call or write Jack lngersoll, 1101 Embarcadero
Road, Palo Alto, California 94303,Tel. (415) 327-
6500. An equal opportunity employer.

HEWLETT
PACKARD

NEELY
SALES DIVISIOS
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Plotted on CalComp 565 by
Dr. G. F. Walker, Univ. of Pa. for N.I.H. Project.

Skull practice for
creative programmers
This CalComp/Computer portrait of a growing boy is extremely helpful to anthropologists.
Drawn from X-rays, it graphically reveals changes in bone structure in a normal child over
a period of years.
It’s also a handy example of the kind of challenging assignments which creative pro­
grammers face week after week at CalComp.
If you are a talented programmer with a large innovational “bump" (we just can't get away
from the phrenological), CalComp would like to show you what’s ahead (oops) in computer
graphics.
Challenges are coming out of our ears.
Telephone, wire or write in confidence to Dept. EE9 California Computer Products, Inc.,
305 Muller, Anaheim, California 92803. (714) 774-9141.

Standard of the Plotting Industry

grid September 1967
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MEMBERSHIP

Rausch

The following members have recently
been transferred to the grade of Senior
Member:

H.E. RauschE.D. Sharp

S.W. Andreae
J.O. Collins
C.S. Cornils
R. Derickson, III
R.V. Dickinson
L.W. Ducote
A.D. Eppstein
J. Gfcller
J.F. Gibbons
J. Gilbert
S.P. Gill
P.L. Guert
M.R. Haynes
H.E. Howell
S.T. Huey
J.B. Ivantcho
G.A. Koenig

D.

R.E. Lave, Jr.
H. Lienhard
J.S.H. Loram
R. Mainhardt
G.B. McCurdy
H.J.K. Metzner
J.L. Mudge
J.A. Painter
D.J. Patel
H.P. Radding
L.E. Rayher
J.B. Roes
J.S. Sutton
R.H. Swanson, Jr.
L.M. Szalay
J.M.C. Tynan
E.D. Vaughn

Wolin

cover story

SLAC BUBBLE CHAMBER
A 40-inch hydrogen bubble chamber,

third largest in the U.S. and built
in record time, has gone into operation
to detect “nuclear events’’ that occur
when hydrogen nuclei are bombarded
by high-energy particles from the two-
mile long “electron gun’’at the Stanford
Linear Accelerator Center (SLAC).

Bubble chambers are among the most
complex and sophisticated instruments
used to “see’’ sub-nuclear particles in
action. They enable physicists to photo­
graph tracks left behind by the speeding
invisible bits of matter.

Such pictures, taken in other bubble
chambers, have contributed immensely
to our knowledge of the atomic nucleus,
and hence to what we know about the
true nature of matter itself.

The massive new SLAC chamber,
comparable in size and weight to a mod­
ern locomotive and in accuracy to a
Swiss watch, was built in two and a

(Continued on page 18)

Heading East?

TWA
goes East

47 times a day
from San Francisco/Oakland

to

CHICAGO

DETROIT

PITTSBURGH

BOSTON

NEW YORK

PHILADELPHIA

WASHINGTON

For the finest in-flight
dining and entertainment

Welcome to the world of
Trans World Airlines*

'fwk
For information and reservations
call your travel agent or TWA

’Service mark owned exclusively by Trans World Airlines. Inc.
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SAN FRANCISCO SECTION DIRECTORY
1967-1968

Mac Ken zie Barkle

SECTION OFFICERS
Chairman: Fred J. MacKenzie, Stanford

Research Institute, 333 Ravenswood
Ave., Menlo Park, 94025; 326-6200,
ext. 2147

Vice Chairman J. E. Barkle, Bechtel
Corp., P 0. Box 3965, San Francisco,
94119; 433-4567, ext. 3351.

Pederson Da mo me

Secretary: John B. Damonte, Dept.
91-50, Bldg. 130, Lockheed Missiles &
Space Co., Sunnyvale, 94088, 74 2-6112.

Treasurer Donald 0. Pederson, EE
Department, University of California,
Berkeley. 94720; 845 6000, ext. 3539

Warnock Beckett

Executive Secretary/Editor: James D.
Warnock, IEEE, San Francisco Section,
701 Welch Road, Palo Alto, 94304;
327 6622.

EXECUTIVE COMMITTEE
Those above and:
Section/Wescon Director: John C. Bec­

kett, Hewlett-Packard Co., 1501 Page
Mill Road, Palo Alto, 94304; 326-7000.

Section/Wescon Director (to Nov
1967) Meyer Leifer, Melabs, 3300 Hill
view Ave., Palo Alto, 94304, 326-9500

Section/Wescon Director (from Nov
1967): E. W. Pappenfus, Granger As
sociates, 1601 California Ave., Palo Alto
94304; 321-4175.

Leifer Pappenfus

Director-at-Large: Arthur M. Hopkin,
EE Department, University of California,
Berkeley, 94720, 845-6000, ext. 3068.

Director-at-Large Charles H. Sedam,
Pacific Gas & Electric Co., 124 Beale
St.. San Francisco, 94105; 781-0474,
ext. 2232.

Hopkin Sedam

Junior Past Chairman: E. H. Hulse,
Lawrence Radiation Lab, MT 170-C, P.O.
Box 808, Livermore, 94550; 447-1100,
ext. 8034.

East Bay Subsection Chairman: R. L.
Tremaine, Electrical Equipment Sales
Co., 1338 Reliez Valley Road, Lafayette,
94549; 939-2521.

Hulse Tremaine

Turner McMurtry

Santa Clara Valley Subsection Chair­
man. Howard Turner, Pacific Telephone
Co., Ill No. Market St., San Jose.
95113; 291-4188.

Group Coordinator Burton J. McMur­
try, Sylvania EDL, P.O. Box 205, Moun­
tain View, 94040; 966-9111, ext. 2855.

Sell loss Longerbeam

Secondary Education: Jeremy K.
Schloss, Lockheed Missiles & Space Co.,
Dept. 90-10, Bldg. 151, Sunnyvale.
94088; 742-9138.

Student Branch Coordinator. Gordon
Longerbeam, Lawrence Radiation Lab.
L-l 07, P.O. Box 808, Livermore, 94550;
447-1100, ext. 8048.

Fitzsimmons Goddard

STANDING COMMITTEES
Awards & Nominations: E. H. Hulse,

Lawrence Radiation Lab, MT 170-C, P.O
Box 808, Livermore, 94550:447-1100,
ext. 8034.

Fellows Committee: L. G. Fitzsimmons,
Jr., Pacific Telephone Co., Ill N. Mar­
ket St., San Jose, 95113; 291-4006.

Historical: Earl Goddard, 2522 Web­
ster St., Palo Alto, 94301; 325-2522.

(Continued on page 6)
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TW 547 osauoscon

□ multi-trace

□ differential

□ sampling

□ spectrum
analysis

SAMPLING UNIT

Tektronix 530, 540 and 550-series plug-in oscilloscopes
offer a wide range of performance, designed to meet your
changing measurement needs. Select the performance and
measurement functions you need from multi-trace, differen­
tial, sampling and spectrum analyzer plug-ins.
For multi-trace applications, the new Type 1A4 Four-Chan-
nel amplifier offers constant DC-to-50 MHz bandwidth and
7-ns risetime capabilities over its 10 mV/cm to 20 V/cm de­
flection factor range. Operating modes include alternate or
chopped four channel, dual channel differential, and 2, 3, or
4 channels added or subtracted. Two dual-trace plug-ins are
also available, the Type 1A1 with 28 MHz at 5 mV/cm (50 MHz
at 50 mV/cm) and the Type 1A2 with 50 MHz at 50 mV/cm.
Type 1A1 Dual-Trace Plug-in...........................................................................-340
Type 1A2 Dual-Trace Plug-in...........................................................................j780
Type 1A4 Four-Trace Plug-in...........................................................................

For differential applications, the new Type 1A5 Differential
amplifier features 1 mV/cm deflection factor, 1,000:1 common­
mode rejection ratio at 10 MHz, ± 5 V comparison voltage
and 50 MHz bandwidth with 7-ns risetime at 5 mV/cm. The
low-cost Type 1A6 Differential plug-in with 1 mV/cm de­
flection factor, 10,000:1 CMRR and 2-MHz bandwidth and the
high-gain Type 1A7 Differential plug-in with 10 pV/cm de­
flection factor, 50,000:1 CMRR and 500 kHz bandwidth are also
available.

$550Type 1A5 Differential Plug-In........................................................................... .......
Type 1A6 Differential Plug-In...........................................................................$44q
Type 1A7 Differential Plug-in...........................................................................

For sampling applications, choose from two high perform­
ance plug-ins, the Type 1S1 general purpose sampling plug­
in and the Type 1S2 TDR sampling plug-in. The Type 1S1
features internal triggering, 0.35-ns risetime, DC-to-1 GHz
bandwidth and calibrated sweep speeds from 100 ps/cm to
50 /zs/cm. The Type 1S2 is a time-domain reflectometer with
a system risetime of 140 ps, 0.005 p/div deflection factor and
sweep rates from 100 ps/div to 1 ps/div. With its 90-ps rise­
time, 5 mV/div deflection factor and built-in triggering, the
Type 1S2 can be used in many other sampling applications.
Type 1S1 Sampling Plug-in................................................................ $1175
Type 1S2 TDR Plug-in............................................................................$1375

Four spectrum analyzer plug-ins covering the spectrum
from 50 Hz to 10.5 GHz convert your oscilloscope to a high-
performance spectrum analyzer. The plug-ins cover the fol­
lowing frequency bands: Type 1L5 from 50 Hz to 1 MHz with
10 pV/cm deflection factor; Type 1L10 from 1 MHz to 36 MHz
with —110 dBm sensitivity; Type 1L20 from 10MHz to 4.2 GHz
with—110 to—90 dBm sensitivity; and Type 1L30 from 925
MHz to 10.5 GHz with —105 to —75 dBm sensitivity.
Type 1L5 Spectrum Analyzer Plug-in.................................................. $1000
Type 1L10 Spectrum Analyzer Plug-in........................... $1150
Type 1L20 Spectrum Analyzer Plug-in............................... $1925
Type 1L30 Spectrum Analyzer Plug-in........................... $1925

U.S. Sales Prices FOB Beaverton, Oregon

For a demonstration, contact your nearby Tektronix field engi­
neer or write: Tektronix, Inc., P.O. Box500, Beaverton, Oregon
97005

Tektronix, Inc. san francisco field offices
1709 MT. DIABLO BLVD. • WALNUT CREEK. CALIFORNIA 94596 • Phone: 935-6101
FROM OAKLAND, BERKELEY. RICHMOND, ALBANY AND SAN LEANDRO: 254-5353

3750 FABIAN WAY • PALO ALTO, CALIFORNIA 94303 • Phone: 326-6500

September 19 6 7 g r i d— 5



GROUP CHAPTERS

KirbyIngebretsen

Membership Einar Ingebretsen, Lock­
heed Missiles & Space Co., Dept. 91-
30. Bldg. 153. Sunnyvale. 94088.
742-0814.

Program J. E. Barkle, Bechtel Corp.,
P.O. Box 3965, San Francisco, 94119;
433-4567, ext. 3351.

Public Relations and Publications Ad­
visor: David B. Kirby, Hewlett-Packard
Co.. 1501 Page Mill Road, Palo Alto,
94304, 326-7000.

San Francisco Bay Area Engineering
Council. Delegate: Marvin A. Moler,
Bechtel Corp., P.O. Box 3965, San Fran
cisco. 94119; 433 4567, ext. 3371.
Alternate Donald H. Clark, Bechtel
Corp . P.O. Box 3965, San Francisco,
94119; 433-4567, ext 3763

Santa Clara Valley Engineers' Council
Delegates Howard G. Turner, Room
712, Pacific Telephone Co., Ill N
Market St., San Jose, 95113; 291-4013.
Carl P. Hollstein, IBM Corp., Monterey
& Cottle Road, San Jose, 951 14, 244
0550. Charles Chernack, Dymec Div.,
Hewlett-Packard Co., 395 Page Mill Rd.,
Palo Alto, 94306; 326-1755, ext 349.

AEROSPACE&ELECTRONIC SYSTEMS:
Chairman. Ralph W. Franks, Lockheed
Missiles & Space Co., Dept 810-60, Bldg.
153, Sunnyvale, 94088; 742-6774.
Vice Chairman Joseph B. Shrock, United
Technology Center, Bldg. 5200, Room
204, Box 358, Sunnyvale, 739-4880,
ext. 2182 Secretary-Treasurer: Alan
Hastings, Lockheed Missiles & Space
Co., Dept. 81-65, Bldg. 153, Sunnyvale,
94088; 743-0525.

ANTENNAS & PROPAGATION: Chair­
man: Claes Elfving, Sylvania Electric
Products, Inc., P.O. Box 205, Mountain
View, 94040. 966-3551. Vice Chair­
man Wilbert H. K. Chang, Dalmo Victor
Co., 1515 Industrial Way, Belmont,
94002, 591-1414, ext. 223. Secretary-
Treasurer Glenn Keitel, San Jose State
College. School of Engineering, 125 S.
7th St.. San Jose, 95114, 294-6414.

Franks Elfving

Moler Clark

SUBSECTIONS

(Chairmen: See Executive Committee.)
EAST BAY: Vice Chairman: E. D. Jack-

son, Pacific Telephone Co., 111 N. Mar­
ket St., Room 603, San Jose. 95113;
291-4900. Secretary Theodore Hamm,
Jr., Lawrence Radiation Lab, L-121.P.O.
Box 808, Livermore, 94550; 447-1100,
ext. 7027. Treasurer: J. L. Cattolica,
Pacific Gas & Electric Co., 2500 Willow
Pass Road. Concord, 94520; 685-444 1.

SANTA CLARA VALLEY: Vice Chair­
man: Carl P. Hollstein, IBM Corp., Mon­
terey & Cottle Road, San Jose, 95114;
244-0550. Secretary-Treasurer: Charles
Chernack, Dymec Div., Hewlett-Packard
Co.. 395 Page Mill Road, Palo Alto,
94306; 326-1755, ext. 349.

6 — g r i d

AUDIO & ELECTROACOUSTICS: Ru­
dolph W. Buntenbach, Lawrence Radia­
tion Lab, L-121, P.O. Box 808, Liver­
more, 94550; 447-1100, ext. 8053.
Vice Chairman. Joseph Rolfe, Micom,
855 Commercial St., Palo Alto, 94303;
328-2961. Secretary-Treasurer James
Daniels, B & K Instruments, Inc., One
First St . Los Altos, 94022; 948-9519.

AUTOMATIC CONTROL: Chairman:
Lincoln D. Jones, EE Dept., San Jose
State College, San Jose, 95114; 294-
6414. ext. 2612 or 2206. Vice Chair­
man: E. A. Huber, Sylvania Electronics
Systems, P.O. Box 205, Mountain View,
94040; 966-3148. Secretary-Treasurer.
Lloyd Bayley, Lockheed Missiles & Space
Co., Dept. 55-33, Sunnyvale; 94088;
742-7552.

Buntenbach Jones

Temes Griffith

CIRCUIT THEORY: Chairman: Gabor
Temes, Ampex Corp., MS 3-21, 401
Broadway. Redwood City, 94063; 367-
3332 Vice Chairman: Maung Gyi, Am­
pex Corp., MS 3-54, 401 Broadway,
94063; 367-3624. Secretary-Treasur­
er: Dale Nielson, Signetics Corp., 811
East Arques Ave., Sunnyvale, 94086;
739-7700, ext. 237.

COMMUNICATION TECHNOLOGY:
Chairman C. G. Griffith, Lenkurt Electric
Co., 1105 County Road, San Carlos,
94070, 591-8461, ext. 525. ViceChair-
man E. E. Combs, Lynch Communication
Systems, 695 Bryant St., San Francisco,
94107; 397-1471. Secretary-Treasurer
A. Milton Seymour, Farinon Electric Co.,
935 Washington, San Carlos, 94070;
593-8491.

Zeidler Dow

COMPUTER: Chairman: Howard Zeid­
ler, Stanford Research Institute, 333
Ravenswood Ave., Menlo Park, 94025;
326-6200, ext. 3284. Vice Chairman
Andrew J. Nichols III, Dept. 52-40, Bldg
201, Lockheed Missiles & Space Co..
3251 Hanover St., Palo Alto, 94304;
324-3311, ext. 45721. Secretary-Trea­
surer: Wendell Sander, Fairchild Semi­
conductor, 4001 Junipero Serra Blvd.,
Palo Alto. 94304; 321-7250, ext. 2603.

EDUCATION: Organizer: Thomas Mur­
ray, Heald Engineering College, 1215
Van Ness Ave., San Francisco, 94109;
673-5500.

ELECTRON DEVICES: Chairman: Daniel
Dow, Varian Associates, 611 Hansen
Way, Palo Alto, 94304; 326-4000, ext.
3141. Vice Chairman: Donald K. Wins­
low, Hansen Labs, Stanford, 94305;
327-7800. Secretary-Treasurer: David
Bates, Watkins-Johnson Co., 3333 Hill-
view, Palo Alto, 94304; 326-8830.

(Continued on page 8)
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Does anybody know you're there?

Let's face it, many engineers feel safe as the unknown, no-name, undiscovered, anonymous

man. “Others” desire recognition and its attendant rewards. A portion of these “others"

possess the talent and professional maturity to meet the challenge of visibility.

These “others” are the men we want.

DISPLAY DEVICES ENGINEERS
Our Challenge: Assignments will be in one or a combina-
tion of the following devices or technologies: Hi-resolution
CRTs, storage CRTs, hi-efficiency phosphors, converters, etc.

Our Man: Requires a degree in EE, Physics or Chemistry and
5years pertinent experience. Should be design and production

oriented and have good growth potential

MICROWAVE TUBE ENGINEERS
Our Challenge: Design and development of high-power
Klyston, high- and low-power traveling wave tubes.

Our Man: Degree in Electrical Engineering or Physics with
expefience in microwave tubes and electro-magnetic theory.

ELECTRICAL ENGINEERS
SOLID STATE CIRCUITRY
Our Challenge: Design of solid state circuitry for inverters,
regulated power supplies, pulse modulator, video amplifiers,
etc.

Our Man: BSEE with 3 years experience in the design of solid
state circuitry. Must be able to work independently to develop
prototype subsystems.

PROJECT ENGINEERS DISPLAY TUBES
Our Challenge: Design & development of high definition CRT
display systems. Design of solid state circuitry for deflection
amplifiers, video amplifiers, power supplies, etc. Customer
liaison to define system parameters & establish design goal.

Our Man: BSEE with 3 to 5 years experience in the design of
analog solid state circuitry.

Men to meet the challenges listed above may send
confidential resumes to Mr. Robert J. Moore,

ELITTOI

Electron

MICROWAVE TUBES

960 INDUSTRIAL ROAD.

INDUSTRIES
Tube Division

AND DISPLAY DEVICES

SAN CARLOS. CALIFORNIA

September 19 6 7 g r id — 7



Siegfried Wheeler

ELECTROMAGNETIC COMPATABILITY:
Chairman: Victor Siegfried, Lockheed
Missiles & Space Co.. Dept. 65-91, Bldg.
524. Sunnyvale, 94088: 742-2391.
Vice Chairman: W. G. Coe, McDonald
Associates, P.O. Box 1383, San Carlos,
94070; 593-6057. Secretary-Treasurer:
A. R. Carlson, Hewlett-Packard Co.,
1501 Page Mill Road, Palo Alto, 94304;
326-7000.

ENGINEERING MANAGEMENT: Acting
Chairman: Frank Wheeler, Hewlett-Pack­
ard Co., Dymec Div., 395 Page Mill Rd.,
Palo Alto, 94306; 326-1755, ext. 444.

Ha vs tad Wilson

ENGINEERING IN MEDICINE & BIOL­
OGY: Chairman: James W. Havstad,
Dept, of Pharmacology, Stanford Medical
Center, Palo Alto, 94304; 321-1200,
ext. 5353. Vice Chairman: R. B. Alter*
matt, Ampex Corp., MS 4-12, 401 Broad­
way, Redwood City, 94063; 367-2758.
Secretary-Treasurer: Robert Linebarger,
Biotechnology Div., N-239-3, NASA-
Ames Research Center, Moffett Field,
94035; 961-1111, ext. 2968.

INDUSTRIAL ELECTRONICS & CON­
TROL INSTRUMENTATION: Organizer:
Wallace E. Hyde, Jr., The Rucker Co.,
4700 San Pablo Ave., Oakland, 94608;
653-5221, ext. 208.

INDUSTRY & GENERAL APPLICA­
TIONS: Chairman: G. A. Wilson, Kaiser
Engineers, 300 Lakeside Drive, Oakland,
94604; 271-4057. Vice Chairman: A. J.
Kritscher, Bechtel Corp., 220 Bush St.,
San Francisco, 94119; 433-4567, ext.
2135. Secretary-Treasurer: H. B. Thy-
sell, Calif. Dept, of Public Works, 151
Fremont St., San Francisco, 94105;
982-7553.

8 — g r i d

INFORMATION THEORY: Chairman:
Thomas Cover, ERL, Stanford, 94305;
321-3300, ext. 6207. Vice Chairman:
Eugene Wong, EE Dept., University of
California, Berkeley, 94720; 845-6000,
ext. 3306. Secretary-Treasurer: James
Omura, Stanford Research Institute,
Menlo Park, 94025; 326-6200, ext.
3279.

INSTRUMENTATION & MEASURE­
MENT: Chairman: Kay B. Magleby, Dy­
mec Div., Hewlett-Packard Co., 395 Page
Mill Road, Palo Alto, 94306; 326-1755,
ext. 378. Vice Chairman: Fred Scholes,
Beckman Instruments, 1117 California
Ave., Palo Alto, 94306; 326-1970. Sec­
retary-Treasurer: William Milwitt, Pulse
Engineering, 560 Robert Ave., Santa
Clara. 95051; 248-6040.

Cover

MAGNETICS: Chairman: Irving Wolf,
Ampex Corp., MS 3-55, 401 Broadway,
Redwood City, 94063; 367-3103. Vice
Chairman: Larry Comstock, Lockheed
Research Lab, 3251 Hanover St., Palo
Alto; 94304; 324-3311, ext. 45364.
Secretary: R. B. Yarbrough, Santa Clara
University, School of Engineering, Santa
Clara, 95053; 296-3360, ext. 226.
Treasurer: Philip Smaller, Memorex,
1180 Shulman, Santa Clara, 95053;
348-3344, ext. 525.

MICROWAVE THEORY & TECHNIQUES:
Chairman: E. W. Matthews, Sylvania Elec­
tronic Products, 500 Evelyn Ave., Moun­
tain View, 94040; 966-9111, ext. 2410.
Vice Chairman: E. G. Cristal, Stanford
Research Institute, 333 Ravenswood
Ave., Menlo Park, 94025; 326-6200,
ext. 2039. Secretary: Richard Alvarez,
SLAC, Stanford, 94305; 854-3300, ext.
395. Treasurer: Richard W. Anderson,
Hewlett-Packard Co., 1501 Page Mill
Road, Bldg. 5U, Palo Alto, 94304;
326-7000.

Wolf Matthews

Van Ness Hauser

NUCLEAR SCIENCE: Chairman: Hubert
W. Van Ness, Lawrence Radiation Lab,
L-383, P.O. Box 808, Livermore, 94550,
447-1100, ext. 7036. Vice Chairman.
Louis D. Test, General Electric Co.. 175
Curtner Ave., San Jose, 95125; 297-
3000, ext. 2328. Secretary-Treasurer:
Paul L. Phelps, Lawrence Radiation Lab.
L-613, P.O. Box 808, Livermore, 94550;
447-1100, ext. 8351. Program Chair­
man: George E. Vogtlin, Lawrence Radia­
tion Lab, L-723, P.O. Box 808, Liver­
more, 94550; 447-1100. ext. 7351.

PARTS, MATERIALS & PACKAGING:
Chairman: John H. Hauser, Lockheed
Missiles & Space Co., Dept. 81-61,Bldg.
153, Sunnyvale, 94088; 742-5398.
Vice Chairman Clyde Coombs, Dymec
Div., Hewlett-Packard Co., 395 Page
Mill Road, Palo Alto, 94306; 326-1755.
ext. 314. Secretary-Treasurer: Eric Ed-
berg, Varian Associates, 611 Hansen
Way, Palo Alto, 94304; 326-4000, ext.
2468.

Dick Caldwell

POWER: Chairman: Charles W. Dick,
Bechtel Corp., 149 New Montgomery
St., San Francisco, 94119; 433-4567,
ext. 2817. Vice Chairman: Robert D.
Junge, Pacific Gas & Electric Co., 245
Market St., San Francisco, 94106;
781-4211, ext. 2683. Secretary-Trea­
surer: Charles M. Murphy,Westinghouse
Electric Corp., 410 Bush St., San Fran­
cisco, 94108; 392-5353. Membership
Chairman: Gary W. Woodward, General
Electric Co., 235 Montgomery St., San
Francisco, 94106; 434-2211. Program
Chairman: Joel Kitchens, Bechtel Corp.,
395 Mission St., San Francisco, 94119.
433-4567, ext. 3365. Professional Edu­
cation: William J. Slimak, Pacific Gas &
Electric Co., 245 Market St., San Fran­
cisco, 94106; 781-4211. Publicity: E.J.
Bubb, ITE Circuit Breaker Co., 230
Ryan Way, South San Francisco, 94080;
761-1360.

RELIABILITY: Chairman: Harold R.
Caldwell, Sylvania Electronic Systems,
P.O. Box 188, Mountain View, 94040;
966-3153. Vice Chairman and Member-
ship: 0. Robert Welch, Sylvania Elec-
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Mays Jones

tronic Systems, P.0. Box 188, Mountain
View, 94040; 966-3153. Secretary-
Treasurer: William W. DeVille, Philco-
Ford WDL, 3825 Fabian Way, Palo Alto,
94303; 326-4350, ext. 6133. Program
Chairman: Charles E. Leake, Lockheed
Missiles & Space Co., Dept. 65-46, Bldg.
104, Sunnyvale, 94088; 742-0510.

SYSTEMS, SCIENCE & CYBERNETICS:
Chairman: C. H. Mays, Fairchild Semi­
conductor, 4001 Junipero Serra Blvd.,
Palo Alto, 94304; 321-7250, ext. 2602.
Vice Chairman: J. M. Kasson, Santa
Rita Technology, 1040 O’Brien Drive,
Menlo Park, 94025; 324-4701. Secre­
tary- Treasurer: R. O. Duda, Stanford
Research Institute, 333 Ravenswood
Ave., Menlo Park, 94025; 326-6200,
ext. 3021.

VEHICULAR GROUP: Chairman: M. H.
Jones, General Electric Co., 560 San
Antonio Road, Palo Alto, 94306; 328-
1200. Vice Chairman: James W. Corn,
Motorola C&E, Inc., 1170 Chess Drive,
San Mateo, 94404; 349-3111. Secre­
tary-Treasurer: H. M. Kohlstadt, Farinon
Electric Co., 935 Washington St., San
Carlos, 94070; 593-8491.

w e s c o n

PAPPENFUS FOR LEIFER
E. W. Pappcnfus, vice-president, en­

gineering, Granger Associates, Palo
Alto, elected Section/WESCON direc­
tor by the membership of the San Fran­
cisco Section in May, will take office
on the WESCON board in November.
Vice-chairman of the WESCON 67
technical program committee and chair­
man of the Future Engineers Show in
1965, Mr. Pappcnfus is past chairman
of the Cedar Rapids Section. A Fellow
of IEEE and a member of the papers
review committee for three years, he
also serves on the communications sys­
tems disciplines committee and the ra­
dio communications committee. He has
been a member of the Fellows commit­
tee of the San Francisco Section since
1965.

Pappcnfus succeeds Meyer Leifer,
vice-president, scientific instrument op­
eration, Melabs, Palo Alto, who has
served the San Francisco Section and
WESCON as director, 1962, chairman,
board of directors, 1965, director, 1966,
and chairman, executive committee,
1967. A Fellow of IEEE and past chair­
man of the San Francisco Section
(1957-58), Mr. Leifer has served on the
section Fellows committee and in many
other capacities for many years.

At
ivc,
your EE
will
stand for

"Extra Effort"

At IVC we're impressed not so much by a man's degree, but
by what he does with it. And you'd be impressed by what's
already been done by the EE's now on the payroll. Their extra
effort has been translated into video recording technology
that will be setting the pace for years to come.

If you're interested in 9-to-5 engineering, don't waste your
time or ours. But if you have the urge to work with a leader,
and are willing to put out the extra effort it takes to be a
leader, we want to talk with you. Get in touch right away
with Ron Fried.

If your discussions with Ron end on a happy note and you
come aboard, you'll discover that "EE" also has another trans­
lation at IVC: "Exceptional Employer."

INTERNATIONAL
VIDEO
CORPORATION

67 E. EVELYN AVE., MOUNTAIN VIEW. CALIFORNIA 94040
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SUBSECTIONS AND CHAPTERS PROGRAM SCHEDULE
San Francisco Section, 1967-68

Monday Tuesday Wednesday Thursday

SECOND Instrumentation &
Measurement

Power
Magnetics

Microwave Theory
& Techniques

Industry & General
Applications

Antennas &
Propagation

THIRD Vehicular Group
Electromagnetic

Compatibility
Systems Science &

Cybernetics

Automatic Control
Engineering in

Medicine & Biology
Nuclear Science

Circuit Theory
Santa Clara Valley

Subsection
Communication

Technology

Reliability
Audio &

Electroacoustics
Information Theory

FOURTH East Bay Subsection Computer
Parts, Materials

& Packaging
Engineering Management

Electron Devices
Industrial Electronics

& Control
Instrumentation

Aerospace &
Electronic
Systems

Education

SEPTEMBER 19, TUESDAY, 7:00 PM — Communication Technology
Wine tasting and barbecue (limited to 100 persons)
Place: Paul Masson Winery, Saratoga
Dinner: Barbecue steak dinner following wine tasting; S5.00 payable at winery
Reservations: Milton Seymour, 593-8491 before Sept. 19

SEPTEMBER 19, TUESDAY, 8:00 PM — Engineering in Medicine
& Biology

Time series techniques in medicine and biology
Richard Wexler, manager, technical marketing. Time Data Corp., Palo Alto
Place: Stanford Medical Center, Room M-114
Dinner: 6:15 PM, Red Cottage, 1706 El Caniino, Menlo Park
Reservations: Mrs. Lyn Davis, 321-1200, ext. 5353 by noon Sept. 19

SEPTEMBER 20, WEDNESDAY, 8:00 PM-Microwave Theory &
Techniques

Computer use in microwave engineering:
/. A computer-controlled microwave network analyzer by Richard W. Anderson,

manager, network analyzer section, Hewlett-Packard Co.
2. Numerical computation of fields in a waveguide of arbitrary cross-section by

Charles IV. Steele, associate member, research staff, Ampex Corp.
Place: Hewlett-Packard auditorium, 1501 Page Mill Road, Palo Alto
No dinner

SEPTEMBER 23, SATURDAY, 5:30 PM-Santa Clara Valley Sub­
section/Monterey Student Branch

Wine tasting dinner; introduction of new officers
Place: Cademartori's, San Juan Bautista
Dinner: After wine tasting at Cademartori’s Patio (limited to 90 persons)
Reservations: Monterey: Lt. Battenburg, 375-4558; San Jose: Miss Chris Maz-

zco, 291-4014; Palo Alto: Don McCauley, 326-4350 ext. 4309 no later
than Sept. 20.

SEPTEMBER 26, TUESDAY, 8:00 PM-Computer
Multiphase MOS logic
Gilbert M. Masters, member, research laboratory, Fairchild R&D Lab, Palo Alto
Place: Room 134, McCullough Hall, Stanford ’
Dinner: 6:15 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Sharon Rylting, 321-3300, ext. 451

(Continued on page 12)

1 0 — g r i d

Above is the schedule of meeting
nights agreed upon at the August 9
program coordination meeting. In the
event that a group finds it necessary
to meet on a night other than that
specified because of holidays, speaker
availability or other causes, it is im­
portant that the Section office be noti­
fied immediately for the purposes of
coordination and possible re-scheduling
of other meetings to avoid conflicts.

The minimum number of meetings
required per calendar year for chapters
is two; for subsections it is five. Since
the Section has more chapters than
any other and competition for meeting
nights is heavy, a long-standing policy
of the Section has been to encourage
meetings of high caliber and interest,
even if the annual number is only at
the minimum or slightly above, rather
than the greatest possible number of
meetings during the ten-month operat­
ing year (September through June).
Chapters should consult with others
assigned the same night to stagger their
meetings by months and avoid conflicts.
Appropriate joint meetings should also
be arranged whenever possible.

Most Section meetings (five during
the operating year) will be joint with
sub-sections or chapters. When not
joint, they will be scheduled during the
first week of the month whenever pos­
sible to avoid conflicts. Contact Pro­
gram Chairman J. E. Barkle or Group
Coordinator B. J. McMurtry (see Di­
rectory) to arrange joint meetings with
the Section.

The closing date for all meeting back­
ground material — calendar notice on
standard form, speaker’s biog, abstract
and photograph — is the 5th of the
preceding month.

September 1967



BRANCH
COUNSELORS

Smith Hurd

Fresno State College, Fresno, 93726,
(209) 222-5161.
Counselor: James H. Smith
Heald Engineering College: 1215 Van
Ness Ave., San Francisco, 94109;
673 5500.
Counselor: Roy 0. Hurd
San Francisco State College: 1600 Hol­
loway Ave., San Francisco, 94132;
469-1529 (or 469-1228).
Counselor Rene Marxheimer

Glover White

San Jose State College, San Jose,
95114; 294-6414, ext. 2019.
Counselor: Ed C. Glover
Stanford University, Stanford, 94305;
321-3300. ext. 6289.
Counselor: Gene Franklin
University of California, Berkeley,
94720; 845-6000, ext. 2664.
Counselor: Richard M. White

Healy Bouldry

University of Santa Clara, Santa Clara,
95053; 296-3360, ext. 227.
Counselor: Timothy Healy
U.S. Naval Postgraduate School, Mon­
terey, 93940; (408) 646-2254.
Counselor: John M. Bouldry

Electrical / Electronic

Engineers
Design/Analysis/Test

MISSILES & SPACE COMPANY
A GROUP DIVISION Of LOCKHEED AIRCRAFT CORPORATION

BSEE, plus
appropriate
experience in any of
the following areas:

A

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

For complete
information, write
Mr. R. C. Birdsall,
Professional
Employment
Manager, P.O. Box
504, Sunnyvale,
California. An equal
opportunity
employer.
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SEPTEMBER 26, TUESDAY, 7:30 PM —Vehicular
Living in a crowded world
A. K. Guthrie, manager, product service engineering, General Electric Co.
Place: The Shadows, 213-2nd Ave., San Mateo
Cocktails: 6:00 PM
Dinner: 6:30 PM — S4.00 including tax & tip
Reservations: Mrs. Nathan, 349-3111, ext. 220 by noon, Sept. 26

SEPTEMBER 28, THURSDAY, 8:00 PM-Aerospace & Electronic
Systems

Choosing the right rocket—an overview of rocket propulsion
systems for aerospace applications

Jack M. Vogel, director, quality assurance diw, United Technology Center,
Sunnyvale

Place: Lockheed Auditorium, 3251 Hanover St., Palo Alto
No dinner

OCTOBER 16, MONDAY, 8:00 PM-Systems Science & Cybernetics
The Stanford artificial intelligence project
Prof. John McCarthy, Stanford University
Place: Stanford Research Institute, Bldg. I, Conf. Rm B, 333 Ravenswood

Ave., Menlo Park
Dinner: 6:30 PM, Red Cottage, 1706 El
Reservations: Margie Hensley, 324-4701

meeting ahead

ROCKETS FOR A&ES
Jack M. Vogel, senior staff member.

United Technology Center, Sunnyvale,
will discuss choosing the right rocket —
an overview of rocket propulsion sys­
tems for aerospace applications at the
September 28 meeting of the Aerospace
& Electronic Systems chapter.

In 1955 Mr. Vogel joined the guided
missile research division of the Ramo
Wooldridge Corporation (later Space
Technology Laboratories) where he was
assigned responsibility for engine, acces­
sory power, and fuel control systems
on the Atlas and Titan programs and
later established the development plan
for the underground launcher for the
Minuteman weapon system.

Since 1959, he has been a senior
member of the staff of United Tech­
nology Center, and carried a major share
of the responsibility of planning the
facilities, organization and development
programs of that company. He is pre­
sently in charge of all work being done
in the areas of reliability and quality
control.

The author of numerous publications
in the field of solid and liquid rocket
propulsion, he received his bachelor
of arts degree in chemistry in 1942
and his master of science degree in chem­
istry in 1948 from the University of
California.

United Technology Center, a division
of United Aircraft Corporation, is en­
gaged in a wide variety of rocket de­
velopment-rockets, solid and liquid
propellants, and advanced propulsion
systems.

Camino, Menlo Park
by Thursday, Oct. 12

Vogel Masters

meeting ahead

MULTIPHASE M0S LOGIC
Gilbert M. Masters, member, research

laboratory, Fairchild Semiconductor,
Palo Alto, will discuss multiphase MOS
logic at the September 26 meeting of
the Computer chapter.

Large scale integration using MOS
transistors makes possible a novel ap­
proach to logic circuit design which
promises high density, low power cir­
cuits which are faster than conventional
MOS circuits. Multiphase logic is based
on a system of clocks which control
the movement of stored charge within
the circuit while never allowing a DC
path from power supply to ground.

Multiphase logic can affect logic de­
sign on several levels. One is at the
detailed design level where careful co­
ordination of the various signals must
be made. At a higher level, the tech­
nique of pipelining arithmetic opera­
tions becomes easily implemented.

Dr. Masters received the B.S. and
M.S. degrees in engineering from UCLA
in 1961 and 1962 and the Ph.D. in
electrical engineering from Stanford
University in 1966. After spending a
year in Europe he joined the Fairchild
research and development labs in Palo
Alto in February 1967.

meet i n g a h e a d

TIM E SERIES TECHNIQUES
Richard VVcxlcr, manager, technical

marketing, Time Data Corp., Palo Alto,
will discuss time scries techniques in
medicine and biology at the September
19 meeting of the Engineering in Medi­
cine & Biology chapter.

The speaker has spent 15 years in
biomedical research at the University
of Illinois, Yale University, and the
University of California, and subse­
quently in industrial product planning
for biomedical instrumentation. Hiscx-
perience with the problems of analysis
of time series events, such as electro­
cardiogram, electroencephalogram and
pulse waves, led to the founding, with
a group of colleagues, of Time Data
Corporation.

Mr. Wexler will describe the types
of data to which lime scries techniques
may be applied, including data which
docs not necessarily occur over discrete
time periods. The various methods,
which have been developed in the past
30 years, for implementation of time
scries techniques such as spectral analy­
sis, correlation, filtering, and averaging,
will be discussed. In addition, he will
describe the TIME/DATA 100 signal
analyzer which has been developed for
both laboratory and computer center
use. The discussion will focus on how
these various techniques apply to bio­
medical data, the selection of a par­
ticular analytic approach, how these
decisions effect the course of a research
program, clinical implications of these
methods and some guidelines.

meeting ahead

SCVSS/MONTEREY
Wine tasting and dinner will high­

light the September 23 joint meeting
of the Monterey Student Branch and
the Santa Clara Valley Subsection. The
evening will culminate in introduction
of the new officers and presentation
of objectives for the new year.

Location of this event is Cademar-
tori’sCasa Maria in San Juan Bautista,
in the heart of the Almaden Vineyards
country. As a prelude to the meeting,
Almaden Vineyards will present their
finest wines at a tasting in the patio.

For those who arrive early, the mis­
sion and plaza buildings will be open
to provide a glimpse of the history of
this early California area.

San Juan Bautista is accessible by
U.S. 101 from both San Jose and
Monterey.

The wine tasting will commence at
5:30, with the dinner and meeting
following. Because of the special quality
of the wines and dinner, reservations
are required and total attendance is
limited to 90 persons. Deadline for
reservations is September 20.
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Wexler Guthrie

meeting ahead

CROWDED WORLD
A. K. Guthrie, manager, product

service, engineering communication
products dept., General Electric,
Lynchburg, Va., will discuss living in
a crowded world at the September 26
meeting of the Vehicular chapter.

The talk concerns radio frequency
interference as the number one system
problem in the mobile radio communi­
cation field. Major emphasis is placed
on those interference situations con­
fined to the mobile services — cases
where one mobile radio system inter­
feres with another.

The effect of various forms of inter­
ference on the desired signal is dis­
cussed. Particular measurement meth­
ods are enumerated.

Each of the common mechanisms
which give rise to interference situa­
tions are reviewed. Particular attention
is given to power and frequency rela­
tionship.

Finally, the relative merits of cur­
rently available “cures” and “patches”
are considered in the light of basic
interference problems.

The speaker’s duties include direction
of Lynchburg-based mobile radio field
engineers and providing technical lead­
ership to field-based service managers.
He is responsible, also for overall rela­
tions with General Electric authorized
service stations.

A native of Bedford, Indiana, his
twenty-plus years of experience in the
mobile radio field started with Indiana
State Police in 1947. Joining General
Electric Company in 1953 as communi­
cation engineer at Indianapolis, he was
later regional communication engineer
at St. Louis. He transferred to Lynch­
burg in 1961 as commercial engineer,
portable equipment product planning,
and has been in his present position
since 1963.

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

SS A
MONSTER
FEEDING

YOUR
BABY?

If “baby” is a modern 1C package, then all too likely the associated power
supply is a big, old-fashioned monster. This needn't be so — because
now you can re fashion baby’s power source to Technipower's new family
of state-of-the-art power modules! Four full lines incorporate high fre­
quency power transformation to put efficiency 'way up around 80% —
in dwarf size packages — priced to fit your budget!
Complete description, specifications, and prices are in the new 60-page
Techmpower Catalog #671. Ask your rep for a copy or write direct.

Technipcdwefr

^ ^^^KNItU^SUBSIDIARY

Ridgefield. Conn. 06877

Rep: Luscombe Engineering Co., 220 E. Third Ave., San Mateo, Cal. 94401. 415-342-7054

DON’T JOIN US
Unless you:
o care to become a member of the only privately owned com­

pany producing large scale MOS arrays (thick oxide, of
course).

o want to share the growth of a new, pace-setting group whose
leadership in metal oxide semiconductors is unsurpassed.

• want to work in modern, new facilities located in a low traffic
suburban area.

• want the opportunity to learn a dynamic new technology
from experts in the field.

Find your own challenge: we produce standard product, plus
custom-designed circuits. We think anything is possible, but
very little is easy. If this is the way you like to work, call Jake
Avey. Inquiries from talented senior and junior engineers wel­
come; Logic and Circuit designer positions open now.

A*
American Micro-systems, Inc.

3800 HOMESTEAD ROAD, SANTA CLARA, CALIF. 95051 Y (408) 246-0330
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WESCON 61
RECORD FUTURE
ENGINEERS SHOW

John Edward Lillig. of Pico Rivera. Don Bosco Technical
High, South San Gabriel, “Defecting Elementary Particles
with the Spark Chamber. "

Peter Aronstam, Lowell High School, San Francisco. “Bi­
nary-Digital Electro-mechanical Computer

Larry B. Sorensen, 17, Peterson High School. Sunnyvale.
“Mechanical Stimulation of Luminescence Induced by Break­
ing Chemical Bonds. ”

William Albert Struck Jr . 17. of Santa Ana. Foothill High
(Tustin). “Practical Application of Touch Tone (telephone)
Signalling to Two-Way Communications.”

Niles Severy. Santa Rosa Sr High School. “Radioactivity
Measurements with Home-Made Scaler ”

Rick Mann, Fremont High School, Sunnyvale, “What Are
Waves and How Do They Behave?”

Masaaki Yamato, 17. Oakland High School, "Ion-Propelled
Aircraft. ”
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:khn Stephen Borjon. 17, Wasco Eugene W. Warren, 17, Los Angeles
mon High School, “Ultrasonic High School, "Conic Parabla Equa-
\pppler Motion Indicator. lion Point Calculator

»-—---------
North California's
finest microwave
instrumentation,
components and
materials

C 0 U N T 1 S
Industries

Microwave Ferrites

MICRO-POWER OMNI-SPECTRA
Inc. 1 nc.

Power Supplies for 0SM ■ Min. Coaxial
Microwave Tubes/ Components &
Microwave Sweep Inst's./OSM' &

Oscillators 0SSM Min. Coaxial

^ -------------
Connectors/S S.

Oscillators

F 1 L M 0 H M
Corporation

Microwave
Resistors/Thin

Film Components/
Bolometers &
Thermistors

G 0 M B 0 S
Microwaves, Inc.
Microwave Filters/
Cavity Oscillators/

Waveguide
Components

M 1 C R 0 - T E L
Corporation

Wide Range
Receivers/Remote

Controlled
Attenuators/

Microwave Signal
Sources

ROYAL
Microwave Devices

Waveguide
Switches/
Waveguide

Terminations/
Pressure Windows

WALTER ASSOCIATES, Inc./PO Box AN/Los Altos, Calif. 94022/(415) 941-3141

YOUR CAREER DESERVES
PROFESSIONAL REPRESENTATION

Peninsula firms retain RJP to search for Engineers and Scientists from entry through senior and
managerial level positions for all disciplines. Personal visits to client firms to determine “personality
and environment" are prerequisite to accepting search assignments. Your objectives and experience
are carefully matched with position requirements to maximize mutual interests prior to interviews.

THE BEST POSITION FOR YOUR FUTURE
DOES NOT PRESENT ITSELF DAILY.

WE REPRESENT YOUR INTERESTS CONTINUALLY.

R.J.P. & ASSOCIATES
PROFESSIONAL PLACEMENT AGENCY

505W.Olive, SUNNYVALE, CALIF. 94086
Suite 120 (408) 739-0700

f S*

1 MEGACYCLE
BANDWIDTH
Geo Space operational
amplifiers feature bandwidths
at ± 100V, low phase shift FET
chopper stabilization, low drift,
instantaneous overload re­
covery and short circuit
protection.

The Geo Space 800 Series
Operational Amplifiers
are designed specially for high
performance applications in
analog computers and special
purpose analog systems. They
are packaged with two
operational amplifiers mounted
on a single circuit board with
removable submodules. This
allows easy modification for a
wide range of requirements.
Moreover, for use in analog
computers, these amplifiers are
optionally available with
precision resistors and relays
mounted on the printed circuit
board.

□ Ask us about specifications
and other details.

SPMES
COMPUTER DIVISION

5803 Glenmont Drive
Houston, Texas 77036

(713) 666-1611
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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.

V

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

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

ELECTROMAGNETIC
TECHNOLOGY CORP.

A Subsidiary of AMERICAN
ELECTRONIC LABORATORIES. Inc

486 ELLIS STREET
MOUNTAIN VIEW. CALIF.

TELEPHONE 968-2062
An Equal Opportunity Employer

R-3000
SOLID STATE

AC VOLTAGE REGULATORS

Write
today

for new
Brochure

Designed Especially for OEM Application.
Two Lines Available.

SPECIFICATIONS
R-3100 R-3200

Type of Voltage
Regulation True RMS Peak
Regulation Technique Peak Clipping Peak Clipping
Type of Reference RMS Sensor Zener Diode
Input 100-130 VAC 100-130 VAC

47-63 Hz 47-63 Hz
Output 115 VAC 115 VAC (RMS)
Line Regulation (±10%
line variation) + 0.5% + 1.0%
Load Regulation (10%
to Full Load) ±0.5% + 1-0%
Frequency Regulation
(47-63 Hz) ±0.5% ±1.0%
Poiver Factor Regula­
tion (-{- 0.7 to —0.7) ±0.5% ±1-0%
Phase Shift None None
Response Time 10-50 /isec. 10-50 /rsec.
Models Available 15-1000 va 15-1000 va

WAN LASS
ELECTRIC CO.
A Subsidiary of American Bosch Arma Corporation
2175 South Grand Avenue/Santa Ana. California 92705

meeting ahead

COMPUTERS IN MTT
Two speakers will discuss aspects of

computer use in microwave engineering
at the September 20 meeting of the
Microwave Theory & Techniques chap­
ter.

Richard W. Anderson, manager, net­
work analyzer section, Hewlett-Packard,
Palo Alto, will describe a computer-
controlled microwave network analyzer.
He will discuss the operation of a new
piece of test equipment which allows
automatic and rapid execution of wide­
band microwave measurements, with
automatic data correction provided by
subtracting residual errors and ambi­
guities from measurements through com­
puter storage and processing. Rapid
data manipulation is also possible by
direct calculation of derived parameters
such as gain/loss, impedance, VSVVR,
phase shift, and “h’\ “y", “z”, or
“s” network parameters. General prin­
ciples will be discussed indicating the
ways in which computers may revolu­
tionize the microwave measurement
field.

Charles W. Steele, associate member,
research staff, Ampex, Redwood City,
will discuss numerical computation of
fields in a waveguide of arbitrary cross-
section. A solution of Maxwell’s equa­
tions within a waveguide of arbitrary
cross-section by a set of finite-difference
linear equations will be presented. Both
TE and TM modes are analyzed, with
cutoff parameters calculated and mode
patterns automatically plotted. The
method is easily computerized, and its
accuracy dependent only upon the num­
ber of computed points, or the length
of the program. Results will be given
for circular, rectangular, ridged, and
cruciform waveguides. Possible addi­
tional applications of the technique
will be discussed.

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

events of interest

NUCLEAR SCIENCE
SYMPOSIUM

The 14th Nuclear Science Sym­
posium will be held October 30-
Novcmbcr 2 at the Statler Hilton
Hotel, Los Angeles. Sponsors arc
IEEE, AEC and NASA. Subjects
will be nuclear power—instrumen­
tation, control, operation and stan­
dards; instrumentation for space
and laboratory, radiation detectors,
space phenomena, and medico-
biological applications. General
chairman is J. Forster, General
Electric, 175 Curtner Ave. MC037,
San Jose, Calif. 95125. Program
chairman is R. C. Maninger, Law­
rence Radiation Laboratory, P.O.
Box 808, Livermore, Calif. 94550.
Exhibits chairman is J. F. Osborn,
General Electric, 175 Curtner Ave.
MC517, San Jose, Calif. 95125.
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Dr Irwin Wieder, Carver’s principal scientist and inventor of the new laser method.

laser news

ENERGY FROM FLAME ACHIEVED BY SCIENTIST
The oldest source of heat and light,

flame, has been successfully used to
generate the newest, laser energy, it
was disclosed recently by Carver Cor­
poration in Mountain View, California.
The discovery, resulting from a project
jointly supported by Carver and Mobil
Oil Corporation, was reported by Dr.
Irwin Wieder, Carver’s principal scien­
tist and inventor of the method.

The Carver laser is unique in that it
requires only chemical energy for its
operation, whereas previously reported
‘chemical lasers” have required sub­

stantial amounts of auxiliary electrical
apparatus. The laser’s principle of op­
eration involves a new technique, callec
chemi-optical resonant pumping, in
which radiation from molecules newly
formed in flames or explosions is ab­
sorbed by identical molecules physically
separated from the combustion process.

The initial experimental version of
the laser utilizes a tube of CO2 gas in
a laser cavity, pumped by radiation
from a carbon monoxide flame. Con­
tinuous output power of 1 milliwatt of
infrared energy is reported, with much
higher power expected in future ver­
sions of the apparatus.

Dr. Wieder said that in addition to
their extremely high power potential,
chemical lasers will ultimately be useful
in remote places with no access to elec­
trical power. Future programs at Car­
ver include plans for increasing the
efficiency of the device and utilizing
more common fuels for pumping.

A two-page ‘‘Guidelines Concerning
the Hosting of Visitors” has been is­
sued by Headquarters as an aid to
IEEE members receiving engineers from
abroad. Write J. M. Kinn for a free
copy.

Designed Specifically for
Original Equipment Applications.

THE IC PRODUCT LINE
After a careful analysis of existing power supply
product lines, Wanlass Electric concluded that
there was an important omission in these lines,
namely, the low-cost quality supply for use by
OEM's with their integrated circuits. The Wanlass
IC line is aimed specifically at this market. This
line features a quality series regulator but no frills
. . no expensive package, no unnecessary pre­
cision components. 0.25% regulation not 0.05%,
5 millivolts ripple not 1 millivolt, overvoltage pro­
tection is available as an option.

7.5 Amp Model........ $105.00
15 Amp Model........ $150.00

WANLASS
ELECTRIC CO.
A Subsidiary ot American Bosch Atma Corporation
2175 South Grand Avenue/Santa Ana. California 92705
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ELECTRONIC
ENGINEERS

Openings available for electronic
circuit solid-state engineers with
B.S. or M.S. degrees. 1-5 years
experience in the following solid-

state areas:

Receivers
Transmitters
Servo circuitry
Audio-video

A demonstralcd capability for
organizing and leading group
research and development and/
or strong background in individ­
ual experimentation is highly

desirable.
U.S. citizenship required for all positions.

Send resume to, or call, Mr. A. Carollo

ZENITH RADIO
RESEARCH CORPORATION

4040 Campbell Ave, Menlo Park, California
323-0082

An equal opportunity employer.
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IT IS REPORTED :

Edward S. Hensperger has been ap­
pointed manager, filters and semicon­
ductor devices department of Melabs,
Palo Alto, and will supervise product
development.

Artwell Electric, Inc., San Francisco,
has won a first place travel award in a
national sales competition for Allis
Chalmers distributors and agents. The
company earned the award for indus­
trial products sales it generated in ex­
cess of an assigned quota in 1966.

Tony Latus has been promoted to
development section head in the micro-
wave components product engineering
department of Western Microwave
Laboratories, Inc., Santa Clara.

Royco Instruments, Inc., Menlo
Park, has announced the appointments
of Malcolm Ogle as director of engi­
neering and Robert Tamblyn as con­
troller.

Dr. Jobe Jenkins, former manager,
application satellites, NASA programs,
Lockheed Missiles & Space Co., has
been appointed chief of technical plan­
ning for Philco-Ford Corp.’s western
development laboratories division.

Lynch Communication Systems, San
Francisco, has announced receipt of its
largest single order — approximately
one-half million dollars for transmission
equipment ordered by Graybar Electric
Co., Pittsburgh, for delivery to the
First Colony Telephone Co. of St.
Mary’s, West Virginia.

Philco-Ford Corp. has formed a
ground terminal operation within its
western development laboratories divi­
sion and appointed Robert F. Fried­
man as director. The new operation
will be charged with the development,
design, installation, checkout, logistic
support and marketing of antenna
systems.

Harvey A. Berger has joined Tekmar
Instruments, Inc., engineering sales
representatives, as vice-president and
manager of the new sales office in San
Mateo. Tekmar provides representation
for firms in optics, chemistry, physics,
electronics and oceanography.

Lotfi A. Zadeh, professor of electri­
cal engineering, UC, Berkeley, and
Gordon S. Kino, professor of electrical
engineering, Stanford, were among 294
recent recipients of John Simon Gug­
genheim Memorial Foundation fellow­
ships from among more than 2,000
applicants.
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STANDARD
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in
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ENGINEERING

Find the inverse of the matrix:

4 2 ♦ J9
A = -It 5-|3

SeLf-study for active people. ..
24 "one-each-dayM problems in
each issue... answers given in
following issue..........published
monthly-----$6.00 per year....
single copy price 60?.

tyfaite:

STANDARD PROFESSIONAL EXERCISES
Box 2307 Sunnyvale. Calif. 94067

MORE ON SLAC BUBBLE CHAMBER

half years by a 50-man group of SLAC
engineers and technicians. Similar
chambers have required at least twice
that long to build.

Group leader Richard L. Blumberg
estimates the job represents about 90
man-years of work and cost approxi­
mately S2.5 million. Other key experts
included Dr. Stephan J. St. Lorant,
controls and refrigeration specialist, and
John W. Mark, mechanical engineer.
Prof. Joseph Ballam, SLAC’s research
division director, supervised the project.

Like the rest of the SLAC operations,
the bubble chamber construction was
supported by the U.S. Atomic Energy
Commission. SLAC experimental facili­
ties are available to all qualified scien­
tists. Eight universities are represented
among initial experiments to be sched­
uled with the chambers.

The stainless-steel chamber itself is
cylindrical, 40 inches in diameter and
20 inches deep. It holds 100 gallons of
liquid hydrogen. High-energy particles
enter the chamber through a thin alum­
inum window on one side, and three
pictures are taken simultaneously from
three different angles through an eight-
inch-thick glass window at one end.

A high-vacuum tank, plus hundreds
of layers of aluminized plastic sheet,
insulate the chamber from the outside
temperature. The liquid hydrogen inside

is thus kept at approximately 414 degrees
below zero (Farenheit), or nine degrees
above its boiling point.

An unusual feature of the SLAC
bubble chamber is its lack of an elabor­
ate refrigeration system to maintain the
low hydrogen temperature. The builders
found that bulk production of liquid
hydrogen has so reduced its price since
earlier bubble chambers were built that
they could afford to use the liquid
directly from commercially supplied
tanks.

A bellows-operated piston on the
other end of the chamber keeps the |
hydrogen at five times atmospheric s
pressure, which prevents its boiling.
When nuclear events are to be recorded
the piston drops the pressure to 2.5
atmospheres. High-energy particle
tracks then become clearly visible as
the speeding bits of matter boil the
liquid hydrogen into vapor bubbles
as they pass through it. The pictures
are obtained by scattered light from
these tiny bubbles.

Also surrounding the chamber is a
300-ton electromagnet of 26,000 gauss-
52,000 times stronger than the earth’s f
magnetic field. The magnet is used to y.
bend the paths of the particles into I
circular arcs. Since the radii of the
arcs are proportional to the momentum I

(Continued on page 20) f
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MORE BUBBLE CHAMBER

of the particles, their measurement helps
the physicist identify and understand the
sub-nuclear event.

When a physicist desires pictures to
be taken, the piston and camera are
triggered about 30 thousandths of a
second ahead of a single beam pulse of
particles from the accelerator. Each
pulse is less than two millionths of a
second long. This entire cycle of oper­
ation takes half a second, permitting
two pictures to be made each second.

About 150,000 operations have been
performed in this manner in tests of
the SLAC bubble chamber. Later the
builders plan to add scintillation coun­
ters that will detect actual events in
advance of picture-taking. This will
greatly reduce the number of pictures
needed.

The entire bubble chamber building
is on wheels, enabling the experimenters
to move it to any part of the SLAC
target area. The chamber is controlled
remotely from a smaller portable build­
ing alongside.

SLAC’s bubble chamber is some­
what smaller than others at New York’s
Brookhaven National Laboratory, at
CERN in Switzerland, and at Ruther­
ford National Laboratory in England.
A 72-inch bubble chamber at Lawrence
Radiation Laboratory in Berkeley is
being rebuilt to an 82-inch chamber,
however, and will be brought to SLAC
later.

The SLAC chamber is probably the
last of its “generation” that will be
built, according to Prof. Ballum. Most
of the big high-energy laboratories have
plans for much larger, room-size cham­
bers, he said.

He also expects results with bubble
chambers at SLAC to be especially
interesting because of the accelerator’s
unique ability to produce photons (X-
ray and gamma rays) of precisely known
energies.

SLAC’s high-intensity (greater num­
ber of particles) electron beam can pro­
duce large quantities of positrons (anti-
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electrons). When an electron and its
antiparticlc meet, they annihilate each
other. The product of the annihilation
is a pair of photons.
“This opens a whole new field of

particle research,” said Prof. Ballam,
“because we know the exact energy of
the incoming photons. It will be the
first time anywhere that a high-energy,
mono-cnergctic photon beam has been
produced.”
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Principle

a Way to Use It in Converting Electrical Energy
We Call It PARAMETRIC POWER

Now

By rhythmically varying a parameter of his vine (its
length), man discovered how to sustain mechanical
oscillation.

Based on an invention utilizing parametric techniques,
that eliminates the need for the use of mutual induct­
ance in energy transfer, Wanlass Electric has discovered
a completely new way to convert electrical energy.
The most significant advantage to this new method

is the transfer of energy free of transients. It also reg­
ulates voltage, has low wave form distortion, electrical

isolation, transforms voltage and has the ability to pro­
hibit energy transfer under conditions of either under­
rated input voltages or over-rated output currents.
This new concept has been translated into a com­

plete line of parametric power conversion products,
including: Voltage Regulators, Line Filters, AC
Power Supplies, DC Power Supplies, Inverters, DC Con­
verters, and Frequency Converters.
All will bear the name PARAX®.
Your inquiry will be welcomed.

p 9

Model P-5505
AC/DC Supply

Did you see this unit at WESCON? Why not call for a demonstration
today. Phone (714) 546-8990 ... and a factory representative will call.

WAN LASS ELECTRIC COMPANY
A subsidiary of American Bosch Arma Corporation
2175 South Grand Avenue, Santa Ana, California



/,

f /'ft t-*‘
n ft/,"'

The growing one —Applied Technology Incorporated — is expanding
again. We plan to build a 60,000 square foot building adjacent to our present
headquarters in Stanford Industrial Park.

We have room now for exceptionally talented electronic engineers.
The kind of engineers we need have ambition, talent, imagination. They

are self-starters and team-workers with determination to excel in the newest
developments in their chosen field of specialization.

If you are an experienced electronic engineer or a recent graduate, and
you want to stretch your capacity with challenging assignments, call the
Growing One.

We have room to grow in.

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

For technical interview appointment ask foi

Dr. John Grigsby, Vice President — Eng.
Dr. Forrest Fulton, Staff Scientist
Dr. David Leeson, Director of Microwave

Laboratory
Mr. Charles Zumba, Director of Systems

Engineering
Mr. John Arnold. Director of Advanced

Techniques Engineering
Mr. John Adkins, Director of Equipment

Development Engineering

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

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