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 EDITOR’S PROFILE of this issue 
from a historical perspective …  

with Paul Wesling, SF Bay Area Council GRID editor (2004‐2014) 
 
April, 1963 (mid‐month): 
Cover: The challenges of working two miles below the surface of the ocean are 

tackled by the Deepstar vessel, developed by Westinghouse with design 
input from Jacques‐Yves Cousteau.  More on page 8. 

Page 6: Construction of the 2‐mile‐long electron linear accelerator behind the 
Stanford campus is about to get underway.  Doug Dupen describes 
aspects of the 4‐inch‐diameter copper pipe and its resonator cavities, the 
24 MW S‐band klystrons, the high vacuum, the pulse phasing, and the 
beam control system.  A diagram shows a future Fwy 280 passing 
overhead.  When I was a student, I’d sometimes ride my bike out in the 
spring to the hillside overlooking the new construction, to study there in 
the sunshine. 

 

 
 

 
 
1964 film on SLAC construction: https://www.youtube.com/watch?v=9I4GxICAcBs 



April 24 (Wednesday) SCVSS
... oceanography's engineering challenge



I

i

only DU PONT makes

i

not mylar. In the past you could safely assume 
you were getting mylar when you specified “poly
ester base”. Today you cannot. ■ There’s only one 
way to be sure you’re getting the mylar you've 
used and trusted for magnetic tapes of proven 
reliability, specify mylar by name. E. I. du Pont 
de Nemours & Co. (Inc.), 10452 Nemours Bldg., 
Wilmington 98, Delaware.

Eight years ago instrumentation tape of Du Pont 
mylar* polyester film appeared on the scene and 
set new standards of reliability. Naturally enough, 
people whose needs called for a magnetic tape of 
highest performance couldn’t risk a tape other 
than mylar. ■ Now, other polyester films are be
ginning to appear.They are not all the same: mylar 
is a polyester film, but other polyester films are
♦Du Font’s registered trademark for its polyester film. I

I<POB>
•iM.s.Mto't

BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY

MYLAR'
POLYESTER FILM

BOTH THESE MAGNETIC WES HAVE POLYESTER BASE
...BUT ONLY ONE IS MYLAR’(8 YEARS PROVEN)
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sensitivity: 200 microvolts/cm

bandwidth: 500 kilocycles
identical amplifiers

H-4-—i_

april 15, 1963

IN ONE SCOPE, hp 130C, $695

SPECIFICATIONS
SWEEP GENERATOR
Internal Sweep: 21 ranges, 1 /xsec/cm to 5 sec/cm, accuracy 
within ±3%; vernier provides continuous adjustment between 
ranges and extends slowest sweep to at least 12.5 sec/cm 
Magnification: x2, x5, xlO, x20, x5O, accuracy within ±5% 
of sweep rates not exceeding a maximum rate of 0.2 Asec/cm
Automatic Triggering: Base line displayed in the absence of 
input signal; internal, 50 cps to 500 kc signal causing 0.5 cm 
or more vertical deflection, also from line voltage; external, 
50 cps to 500 kc, 0.5 v p-p; trigger point, zero crossing, 
positive or negative slope
Amplitude Selection Triggering: Internal, 10 cps to 500 kc, 
0.5 cm or more deflection; external, de to 500 kc, 0.5 v p-p 
or more; trigger on any point on waveform, positive or neg
ative slope.
Single Sweep: Front panel switch
VERTICAL & HORIZONTAL AMPLIFIERS
Bandwidth: DC Coupled: de to 500 kc; ac coupled (at input): 
10 cps to 500 kc; ac coupled (in amplifiers for trace stabiliza
tion): 25 cps to 500 kc at 0.2 mv/cm sensitivity; lower cut-off

The 130C Oscilloscope features identical amplifiers, 200 
Av/cm sensitivity, and a 500 kc bandwidth. Measures low- 
level signals directly without preamplification. Ideal for view
ing output from transducers, strain gauges, small signals in 
solid state devices, detected rf, medical, physical phenomena 
and phase shift. In addition, a x2 to x50 magnifier expands 
waveforms for detailed measurements. Automatic triggering 
and beam finder simplifies operation while a no-parallax and 
no-glare CRT permits more accuracy.
The specifications tell the complete story. Look them over, 
then call your nearest Hewlett-Packard representative for a 
demonstration of this remarkable scope in your own lab.

is reduced proportional to sensitivity down to 20 mv/cm where 
it is 0.25 cps

Sensitivity: 0.2 mv/cm to 20 v/cm; 16 ranges in 1, 2, 5, 10 
sequence; attenuator accuracy, ±3%; vernier extends mini
mum sensitivity to 50 v/cm
Internal Calibrator: Approx. 350 cps square wave, 5 mv ±3% 
Input Impedance: 1 megohm shunted by 45 pf, constant on 
all sensitivity ranges
Balanced Input: Available on all sensitivity ranges
Phase Shift: Within ±1° relative phase shift to 100 kc

GENERAL
External Calibrator: Approximately 350 cps, 500 mv ±2%, 
front panel input
Cathode Ray Tube: 10 x 10 cm internal graticule type, P31 
phosphor standard, P-2, P-7 and P-11 available, same cost 
Intensity Modulation: Terminals on rear; 4-20 volt pulse 
blanks CRT at normal intensity
Power: 115/230 volts ± 10%; 50 to 1000 cps approx. 90 watts 
Size: 16%" wide, 7-5/16" high, 16%'' deep; brackets fur
nished for quick conversion to 7" x 19" rack mount; 32 lbs.
Price: $695 HEWLETT-PACKARD COMPANY

CONTACT OUR ENGINEERING REPRESENTATIVES, 
NEELY ENTERPRISES—Los Angelet, 3939 Lankershim Blvd.. 
North H'wd., TR 7-1282 and PO 6-3811; San Francisco, 501 
laurel St., San Carlos, 591-7661; Sacramento, 1317 Fifteenth 
St., Gl 2-8901; San Diego, 1055 Shafter St., AC 3-8103; 
Scottsdale, 771 S. Scottsdale Rd., 945-7601; Tucson, 232 So. 
Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd., 
N.E., 255-5586; Las Cruces, 114 S. Water St., 526-2486. • 
LAHANA & CO.—Denver, 1886 S. Broadway, PE 3-3791; Salt 
Lake, 1482 Major St., HU 6-8166 • ARVA, Inc. —Seattle, 
1320 Prospect St., MA 2-0177; Portland, 2035 S.W. 58th Ave., 
CA 2-7337 e EARL LIPSCOMB ASSOCIATES—Dallas, 3605 
Inwood Rd., FL 7-1881 and ED 2-6667; Houston, 3825 Rich
mond Ave., MO 7-2407.
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Ceramics to infinity

WESGO — Where Quality is the Chief Consideration

tz
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If you can solve tough equipment de
velopment problems utilizing high power 
(lOkw and up) transmitter knowledge, 
call us.

Working with experienced general super
vision and project engineers, you will 
develop specialized laboratory equip
ment used in evaluating advanced tubes 
under development. Power tubes both 
pulsed and CW power levels to 1 
megawatt, frequencies to 4 Gc. Prac
tical knowledge of pulse modulators 
highly desirable. Knowledge of cavity 
design for tube evaluation very helpful. 
In general, BSEE plus five years’ per
tinent experience is required.

Tube (Equipment) 
Development Engineer

To arrange confidential interview, call 
Mr. Shattuck at 591-1451 or write:

0ECH-STOK 
INC.

11w 
o
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1 DAY SHIPMENT ON THE ALL NEW 
SILICON 71°C TRANSPAC®

POWER MODULES

Wesgo capability can provide an endless number of 
shapes and forms in quality high alumina ceramics 
for your most demanding applications.
Dense, vacuum-tight Wesgo alumina ceramics, with 
up to 99.5% ALO.t, are strong, hard and abrasion re
sistant. They offer high thermal conductivity, excep
tional chemical inertness and superior electrical 
properties at microwave frequencies—even at high 
temperatures.
Wesgo ceramics are available in sizes and shapes to 
meet your individual specifications. Manufacturing 
is to tight dimensional tolerances; parts are of uni
form density, free from internal and surface defects. 
All are quality controlled to meet unparalleled per
formance standards.

Write today for a brochure describing these premium 
ceramics or Wesgo’s precious metal brazing alloys

• Full Rating Operation from -20°C to 71 °C 
Without External Heat Sinking or Air Blow. 
Higher Temperature Operation if Derated

• Line Regulation: Less Than ±0.01% or 5 
Millivolts for Full Input Change

• Load Regulation: Less Than 0.05% or 8 Milli
volts for 0-100% Load Change

• Long Term Stability: Within 5 Millivolts for 
8 hours

ELECTRONICS DISTRIBUTORS

6061 W. 3rd St., LOS Angeles 36, Cal. WE 7-0780
800 San Antonio Rd., Palo Alto, Cal. DA 6-9800
P. O. Box 6544, San Diego, California AC 2-1121

ELECTRONIC RESEARCH ASSOCIATES’ all new Silicon 71 °C Transpac® Power Modules, which are 
priced competitively with germanium types, are on the shelf at Tech-Stok for immediate shipment 
Most of these new models are mechanically interchangeable with standard germanium types.

: ® Ripple: Less Than 800 Microvolts RMS
® Transient Response: Less Than 50 Micro

seconds for Step Line or Load Change
' ° Automatic Short Circuit and Transient

Protected
® Remote Sensing
• Remote Voltage Control
® Input: 105-125 VAC 50-400 cps

............ . .MM
r!! M

8 AMPS

'/ \ WESTERN GOLD &
'CSOOJ PLATINUM COMPANY

/ y Dept. G-4, 525 Harbor Blvd., Belmont, California

■---- LYtell 3-3121 Area Code 415

Eitel-McCullough, Inc.
301 INDUSTRIAL WAY SAN CARLOS
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SECTION MEMBERS! To stay on mailing list when you move, send address change 

promptly to IEEE National Headquarters, Box A, Lenox Hill Station, 
New York 21, N.Y.

FREE Big 352 page SCR Man
ual, for any size SCR order. 
Offer ends May 15, 1963.

VALUABLE 
BONUS FOR ORDERS!

Meeting Calendar.........................................................

Section Affairs—Nomination of Officers .... 

Consolidation Notes—Wrap-up of Section Merger 

Meetings Ahead (PTGMIL. SCVSS. PTGIM, FSS) . .

Student Affairs—Student Paper Contest ....

Index to Advertisers

advertising

Bay Area & National: E. A. Montano, IEEE, Suite 2210, 701 Welch Rd., Palo Alto, Calif., 415 321-1332 
East Coast: Cal Hart, H & H Associates, 501 Fifth Ave., New York 17, N.Y., YU 6-5886

Southern California: Jack M. Rider & Associates, 1709 W. 8th St., Los Angeles 17, Calif., HU 3-0537

BRILL ELECTRONICS
610 E. 10th Street 
Oakland 6, California 
Phone No. 834-5888

Silicon 
Controlled 
Rectifiers 
are lower 

in price than 
ever before

• O.E.M. quantities
• Off-the-shelf delivery

volume 9, number 16

APRIL 1 5,
Published twice a month except July and August by San Francisco Section, 

Institute of Electrical and Electronics Engineers

a pri I 13 , 196 3

S’

tion with Capf. Jacques-Yves Cous
teau and his organization, will operate 
to 12,000 feet and be highly ma
neuverable. For more on Deepstar 
and oceanography's challenge to en
gineering, see page 8.

chairmen through June

Instruments, devices, survey sys
tems, and machinery to enable man 
to work in ocean depths not now pos
sible are all engineering needs in 
oceanography today. Deepstar, de
veloped by Westinghouse in coopera-

(IRE) (AIEE)
Peter Lacy, Wiltron Co. Victor E. Kaste, General Electric Co.

Membership Co-chairmen: Fred Mackenzie, Stanford Research Institute, DA 6-6200 
William Warren, Shell Development Co., OL 3-2100

Publications Advisor: Peter Sherrill, West Associates

Executive Secretary: James D. Warnock, Section Office: Suite 2210, 701 Welch Rd. 
Palo Alto, California, DA 1-1332

ieee section

JAMES D. WARNOCK, Executive Editor

Address all correspondence, editorial and advertising material to: 
IEEE OFFICE. SUITE 2210. 701 WELCH ROAD. PALO ALTO. CALIFORNIA

Mailing office of publication: 394 Pacific Ave., Fifth Floor. Second class postage paid at San Francisco, Calif/ 

Subscription; $4.00 (members): $6.00 (others): overseas, $7.00 per annum.
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MEETING CALENDAR
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• Thursday, May 98:15 P.M.

• Thursday, April 188:00 P.M.

staff
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HISTORIAN: EARL G. GODDARD, 
VARIAN ASSOCIATES

CONTROLS:
, HEWLETT-

a p r i I 15, 1965

EAST BAY SUBSECTION
N. K. (GENE) LITTLE. LAWRENCE 
RADIATION LABORATORY

FRESNO SUBSECTION
J. M. SWALL. P.G.&E., FRESNO

SANTA CLARA VALLEY SUBSECTION 
ROBERT W. SUMNER. WESTING
HOUSE ELECTRIC CORP.

7:30 P.M. • Tuesday, April 23 

’Common Market' for European Energy

TECHNICAL DIVISIONS
Power
"European

Flow?”
Speaker: C. F. Hochgesang, executive engineer, Power and Industrial Division,

Bechtel Corporation
Place: Engineers’ Club. 206 Sansome St., San Francisco

Electronic Computers 8:00 P.M. • Tuesday, April 23
"Operating Modes of Thin Magnetic Film Memory Devices"
Speaker: Wolfgang Kayser, principal engineer, Magnetic Film Memory Devices,

General Electric Computer Dept.
Place: Lockheed Auditorium, 3251 Hanover St., Palo Alto
Dinner: 6:00 P.M., The Red Shack, 4085 El Camino Way, Palo Alto

PROFESSIONAL TECHNICAL GROUPS
Automatic Control
"Optimal Re-entry Flight Paths"
Speaker: Dr. Arthur E. Bryson, Jr., professor of mechanical engineering, Harvard

University, visiting professor, aeronautics and astronautics, Stanford University
Place: 126 Electrical Engineering, Stanford University
Dinner: 6:15 P.M.—To be announced
Reservations and information: Mrs. Pauline Eckman, DA 1-3300, Ext. 286, by 

noon, Wednesday, May 8, 1963

SANTA CLARA VALLEY SUBSECTION 8:00 P.M. • Wednesday, April 24 

"Oceanography—A Field of Expanding Technical Horizons"
Speaker: John H. Clotworthy, general mgr., ordnance division, Westinghouse 

Electric Corporation, Defense Center, Baltimore, Md.
Place: Lockheed Missiles & Space Company Auditorium, Bldg. 202, 3251 Han

over St. (Stanford Industrial Park), Palo Alto

Engineering Management 9:00 A.M. • Saturday, May 25
Program: Management Decision-Making Game (special PTGEM meeting) 
Place: IBM, San Jose
Details: See "meeting ahead" notice, April 1 issue of GRID
Reservations: W. D. Bolton, 227-7100, Ext. 271 1

production
EDITORIAL ASSISTANT: DORIS GOULD
ADVERTISING ASSISTANT: CAROLE

POWELL

TECHNICAL DIVISIONS:
COMMUNICATIONS: ALFRED R.

DOLE. PAC. TEL. & TEL. CO.
INDUSTRIAL: J. ARTHUR WELLS. ART- 

WELL ELEC.. INC.
INSTRUMENTATION & <

RONALD K. CHURCH, 
PACKARD CO.

POWER: JAMES J. McCANN. 
CIFiC GAS & ELECTRIC CO.

SCIENCE & ELECTRONICS: JAMES J. 
HALLORAN. ELECTRO ENGINEER
ING WORKS Power Systems—Is There a

Communications Systems
(Joint with Communications Division)
"The Duobinary Technique for Digital Communications"
Speaker: Adam Lender, senior staff engineer, Lenkurt Electric Co., Inc.
Place: Lenkurt Electric Co., Inc., engineering bldg., Brittan Ave. and Industrial

Way, San Carlos
Dinner: The Gold Platter, 1000 El Camino Real, San Carlos
Reservations: Sue Manzi, LY 1-8461, Ext. 430

PROFESSIONAL TECHNICAL
GROUPS:
AUDIO: HERB RAGLE. MEMOREX 
AUTOMATIC CONTROL: A. S.

McAllister, san jose state 
ANTENNAS AND PROPAGATION:

ROLF B. DYCE. SRI 
BROADCASTING: BEN WOLFE. KPIX 
BIO-MEDICAL ELECTRONICS: CON 

RADER. BECKMAN/SPINCO DIV.
COMMUNICATIONS SYSTEMS: 

MAURICE H. KEBBY. LENKURT
CIRCUIT THEORY: R. E. KIESSLING, 

in LABORATORIES
ELECTRON DEVICES: MAHLON 

FISHER. SYLVANIA
ELECTRONIC COMPUTERS: WILLIAM 

DAVIDOW. GENERAL ELECTRIC
ENGINEERING MANAGEMENT:

LEONARD M. JEFFERS. SYLVANIA 
ENGINEERING WRITING AND 

SPEECH: DOUGLAS WM. DUPEN, 
ASSOCIATED TECHDATA INC.

INFORMATION THEORY: CHARLES
H. DAWSON. SRI

INSTRUMENTATION & MEASURE
MENT: JAMES HUSSEY. GENERAL 
RADIO CO.

MICROWAVE THEORY AND TECH
NIQUES: ROBERT J. PRICKETT. 
HEWLETT-PACKARD CO.

MILITARY ELECTRONICS:
VICTOR A. CONRAD. VARIAN

PRODUCT ENGINEERING AND PRO
DUCTION: W. DALE FULLER. 
LOCKHEED

RADIO FREQUENCY INTERFERENCE: 
JOHN W. WATTENBARGER, SIERRA 
ELECTRONICS CORPORATION

RELIABILITY AND QUALITY CON
TROL: W. WAHRHAFTIG. PHILCO

SPACE ELECTRONICS AND TELEM
ETRY: TOM LINDERS. LOCKHEED

FRESNO SUBSECTION 8:00 P.M. • Monday, April 15

"Communications for North American Air Defense Command"
Speaker: Joseph G. Perry, USAF, retired, professor of electrical engineering,

Fresno State College
Place: P.G. & E. Bldg., 1401 Fulton St., Fresno
Reservations: Dinner only, J. M. Swall, 264-9651, Ext. 21 5
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Military Electronics
The Stanford Two-Mile Linear Accelerator"

public information officer, Stanford Linear

Nominated for Vice Chairman:
John C. Beckett, general manager, 

Paeco Division, Hewlett-Packard Co. 
A.B. in electrical engineering, Stan
ford University (magna cum laude); 
Electrical Engineer, Stanford Univer
sity; registered in electrical engineer
ing in California, Oregon, Nevada; 
Westinghouse Electric Mfg. Co.; U.S. 
Navy; S.F. Bay Area Rapid Transit 
District; Wesix Electric Heater Co.; 
numerous offices and committees of

AIEE, including past chairman, SFS. 
chairman Pacific Energy Conversion 
Conference; fellow of IEEE.

Nominated for Secretary:
Jack L. Melchor, president, -hp 

associates-. B.S. and M.S. in physics. 
University of North Carolina; Ph.D., 
University of Notre Dame, where he 
was a fellow m high polymer physics, 
research associate and instructor; 
Bendix Aviation Corp.; Sylvania Elec
tronic Defense Laboratories; co
founder and first president of Me- 
labs; director of Melabs, Applied 
Systems Corp., Astro Technology and 
-hp associates-. Author of many tech
nical papers and holds a number of 
patents; senior member of IEEE.

Nominated for Treasurer:
Gerald K. Lewis, district manager, 

Allis-Chalmers Mfg. Co., San Fran
cisco; graduate industrial engineer
ing, University of California; has 
served present firm as sales represent
ative, manager utility sales; manager 
Portland district office; has served on 
executive, program, arrangements, 
membership committees. SFS AIEE.

Instrumentation & Measurement
Lecture No. 4: Detection of Planetary Life
Speaker: Dr. Elliott Levinthal, program director, instrumentation research lab

oratory, Stanford School of Medicine
Place: Physics Lecture Hall, Room 100, Stanford University
Dinner: 6:15 P.M., L'Omelette Restaurant, 41 70 El Camino Real, Palo Alto
For additional information call Mrs. Renda Blackler, 948-8233

Nominated for Chairman:
William A. Edson, president and 

director of research, Electromagnetic 
Technology Corp., of which he was 
one of the founders in 1961. B.S. and 
M.S. in electrical engineering, Uni
versity of Kansas; Doctor of Science, 
Harvard University; a registered pro
fessional engineer, state of Cali
fornia; Bell Telephone Laboratories, 
New York City; General Electric Mi
crowave Laboratory, Stanford; gov
ernmental consultant; has taught at 
Illinois Institute of Technology, Geor
gia Institute of Technology, Stanford 
University; fellow of IEEE.

Speaker: Douglas Wm. Dupen,
Accelerator Center, Stanford

Place: Lockheed Auditorium, 3251 Hanover St., Palo Alto 
Dinner: 6:30 P.M., Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: Vic Conrad's office, DA 6-4000, Ext. 2212

8:00 P.M. • Wednesday, April 17

section affairs
OFFICERS NOMINATED

A slate of officers having been 
nominated by a joint IRE/AIEE com
mittee after much study and delibera
tion, additional nominations are here
by invited as provided in the by-laws. 
All voting members within the section 
will receive their ballots early in May, 
provision being made for write-in 
candidates. Ballots should be marked 
and returned promptly to permit the 
tellers to complete their work in time 
for the annual meeting on June 15.

8:15 P.M. • Wednesday, April 24

consolidation notes
WRAP-UP OF SECTION MERGER

With boundaries and subsections 
(East Bay, Santa Clara Valley, and 
Fresno) set, by-laws drafted, a new 
Wescon agreement signed, and of
ficers for 1963-64 nominated, the 
groundwork for establishing the San 
Francisco Section of IEEE is virtually 
completed.

Although merger of the AIEE and 
IRE sections will not be official until 
July 1, four technical groups are dis
cussing immediate consolidation prior 
to their election of new officers. They 
are Communications Division with 
PTGCS, the two having held joint 
meetings for some time, and Instru
mentation & Controls Division with 
PTGIM.

At the same time, the activation 
of at least one more PTG chapter— 
Vehicular Communications—is being 
planned to further serve specialized 
interests within the section. The Grid 
will continue to document changes 
within the organizational structure, 
many of which are expected.
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Please address a resume to:
G. F. RENNER

Professional Employment 
Stanford Linear Accelerator Center, 
Stanford University, Stanford, Calif.

P.S.SEE US AT THE I.E.E.E. CONVEN
TION IN THE HEADQUARTERS HOTEL 
IN NEW YORK, MARCH 24-28. PL. 9-7214 I

mSi
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BOLOMETERS i 
laBETW

The San Francisco Peninsula is the 
scene of development of the most 
advanced research tool in particle 
physics —a two-mile accelerator. As 
part of this development, physicists 
or electronic engineers arc needed 
now for experimental work, includ
ing that developed on their own 
initiative, on the Mark IV 25-foot 
microwave linear electron acceler
ator. This instrument is used to 
develop and test accelerator 
components and investigate system 
performance. A full supporting 
staff of operators, technicians and 
machine engineers already exists.

This is a challenging career 
opportunity to help advance the 
state of the art in accelerator tech
nology, as well as to learn advanced 
vacuum technology, water tempera
ture control systems, magnetic elec
tron beam bending systems, and 
radiation monitoring. The project is 
not under security classification.

Though advanced degrees are 
preferred, consideration will be 
given highly qualified candidates 
with a B.S. degree and strong foun
dation in electromagnetic theory, 
including microwave circuitry, 
particle-wave interaction and rela- 
tavistic particle dynamics!

The laboratories are located on 
Stanford University’s 9,000 acre 
campus. Successful candidates will 
enjoy a university environment, free 
University tuition for qualified 
children, competitive salaries and 
attractive benefits such as four 
weeks vacation.

april 15. 1965

ahead

A portion of the accelerator pipe itself, 
showing the construction of the internal 
resonant cavities.

Now, from the manufacturer M. 
of ’ the most complete line ■ 
of microwave bolometers, MSI ■ | 
offers stock delivery from Ml 
both the East and West Coast.
Superior in quality, the pop- ■ 
ular 1N23 cartridge and 821 M 
barretter type are $9 each ■ 
in small quantities; the disc ■ 
types are only $19 each in ■ 
small quantities. In quantities ■ 
of 10 or more there are sub- ■ 
stantial price reductions. L 
Order your yearly require- ■ 
ments from MSI and be as- ■ 
sured of the most reliable ■ 
measuring device available ■ 
anywhere. J

WALTER ASSOCIATES
Electronic Sales Engineers 

Post Office Box 790 Menlo Park, Calif.
DAvenport 3-4606

STANFORD / LINEAR 
ACCELERATOR CENTER

meeting

THE BIG ONE
Twenty-five feet beneath 480 acres 

of south San Mateo County land, 
Stanford University, under contract 
with the AEC, is burying a piece of 
copper pipe four inches in diameter 
and two miles long. This is the heart 
of what will be the world's longest 
and most powerful electron accelera
tor.

Already employing a staff of more 
than 500, by "on-the-air" time in 
1966 the Stanford Linear Accelera
tor Center (SLAC) will require 730 
people to operate the machine 
around the clock 365 days a year.

The design and development of 
this accelerator is taxing the state of

put to and output from 240 klystrons 
in parallel. Huge magnets and beam 
control systems must be devised and 
built. Eighty million watts of electric 
power will be consumed by this 
$114,000,000 project.

Next Wednesday, April 17, Doug
las Dupen will describe this gigantic 
engineering effort to the regular 
PTGMIL meeting. He will cover such

Douglas Wm. Dupen

the art in many various technologies. 
An alignment system must be devised 
to measure deviation from a straight 
line to a tolerance of less than one 
millimeter over the entire two-mile 
length. A vacuum system must be de
veloped to pump a continuous vacu
um of IO'7 mm Hg inside the entire 
pipe and connecting waveguide. Klys
trons must be manufactured, 240 of 
them, each capable of delivering 24- 
megawatt pulses of S-band energy. 
To maintain the vacuum differential, 
waveguide windows must be designed 
to pass these tremendous pulses. Mi
crowave drive and phasing systems 
must be developed to provide for 
absolute synchronization of the rf in-
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Electronic
Engineers and
Scientists

Nothing happens until the purchase order is issued!

This is the whole reason you are in business!

This is the only thing in the world that means a sale!

(Companies pay the jee, 
oj course.)

UNDERGI 
\ BEAM

Drop in for a free 
ABACUS

OSTRANDER 
ASSOCIATES 
AGENCY
(A division oj the Permanent 
Employment Agency)

825 San Antonio Road 
Palo Alto, California 
DA 6 0744

a pri I 15, 1963

and learn about the 
opportunities for career 
advancement with our 
many client firms on both 
the West and East Coast.

No >

questions as: What are the purposes 
and eventual uses of the accelerator? 
How will it be used and who will use 
it? What is its history? Why the one
dimensional configuration? What will 
be the effects of the machine on the 
world of science, the countryside, the 
neighborhood, and advanced tech
nology?

Dupen, public information officer 
(Continued on page 9)

^OFFICES & LABORATORIES

THE MON-ELL CO. is concerned solely with our client obtaining pur
chase orders with the least delay and by the shortest possible route. 
At the same time, MON-ELL builds a strong, long-term money-mak
ing sales force.

A purchase order is only forthcoming if your sales effort is effective 
through calls on prospects who actually buy your product. THE MON- 
ELL CO. is capable of developing custom-designed programs, includ
ing product analysis, from local saturation to nation-wide and inter
national marketing areas, either through direct representation or 
through services of competent, progressive manufacturers' represent
atives specifically engaged in the field directly concerned with your 
product, calling on the prospects who actually buy your product.

In initial stages, these services free you to concentrate on your prod
uct while simultaneously THE MON-ELL CO. handles marketing and 
sales procedure until the entire operation is working smoothly, at 
which time an internal sales force, if necessary, could be organized 
to maintain and expand sales.

THE MON-ELL CO. is prepared to act as consultant in advanced 
sales techniques where specific marketing problems have developed, 
where particular area deficiencies are apparent, and where personnel 
contingencies are deterring sales results.

As the purchase order is irrevocably tied in with sales, so is the con
tinued sales program irrevocably tied in with advertising that is 
pointed directly to those who buy your product. This advertising will 
be completely commensurate with your budget and immediate needs.

THE MON-ELL CO. is qualified to develop advanced programs in 
public relations and sales promotion along with complete sales train
ing classes. ALL MON-ELL services are individually designed to meet 
your firm's particular needs.

THE MON-ELL CO. INVITES YOUR INQUIRIES

*Z4e Matt-ell Camptisuf.
3860 Alameda, Menlo Park, California

854-4876



Tung-Sol 8149—8150

John H. Clotworthy

wiiiifin

!E8 SNXEMS

iiowaB
«-p

in other words • •

•SOL

I
I

OPTICS
TECHNOLOGY,

INC

248 Harbor Boulevard
Phone: LY 1-0358 (Area Code 415) 

Belmont, California

Your Tung-Sol Representative:

ED DAVENPORT
Menlo Park, California
DA 2-4671

Your stocking distributors:
OAKLAND
ELMAR ELECTRONICS
140 11 th St.
TE 4-3311
SAN FRANCISCO
PACIFIC WHOLESALE
1850 Mission St.
UN 1-3743
SAN JOSE
SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

Challenging 
(and rewarding) 
positions for qualified 
physicists and engi
neers are now available 
in the following areas 
of research and 
development:
• Electro-Optical

Instrumentation
• Fiber Optics

(including Glass 
Technology)

• Image Intensification
• Lasers
• Medical Optics

• Photoelectronics
• Thin Films

Write or phone: 
Personnel Office

©TUNG-SOL
ELECTRON TUBES • SEMICONDUCTORS

850 Hansen Way • Palo Alto 
In The Stanford Industrial Park
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meeting ahead
ENGINEERING IN OCEANOGRAPHY

"Oceanography — a field of ex
panding horizons" will be fhe subject 
of John H. Clotworthy, general man
ager, ordnance division, Westing
house Electric Corp, defense center, 
Baltimore, at the April 24 meeting of 
the Santa Clara Valley Subsection.

A significant change must take 
place in our approach to collecting 
and assimilating data from the sea. 
Oceanography offers challenging op
portunities for the engineering profes
sion to contribute to our well-being 
and safety as a nation, not only in the 
design, development, and manufac
turing of instrumentation systems, but 
also in many other areas supporting 
at-sea operations. The Westinghouse 
Deepstar underwater vehicle is 
example of new engineering 
proaches to oceanography ex| 
tion.

Mr. Clotworthy will discuss present 
techniques in areas of passive sonar 
detection (PSD), acoustic water veloc
ity subsystems necessary for precise 
underwater missile launching, mine 
classification sonar, and other similar 

systems.

Mr. Clotworthy graduated from 
the University of Virginia with a de
gree of B.A. in electrical engineering 
in 1948, and followed this with special 
training at Johns Hopkins University 
and the Harvard Business School. He 

joined Westinghouse as a senior en
gineer and held a series of design and 
supervisory positions in the company's 

electronics division. He became gen
eral manager of the ordnance division 
in 1960, following two years as admin

istrative assistant to the vice pres
ident and chairman of the executive 
committee. Mr. Clotworthy is a mem
ber of IEEE, AOA, ASNE, and NSIA 

advisory committee on ASW.
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Cooler, smaller, more powerful, these 
new tubes are ideal for use as RF 
power amplifiers and oscillators at 
frequencies to 175MC in mobile and 
portable communications transmit
ters and transceivers. Improved de
sign and compactron packaging offer 
significant advantages over other 
tubes used in the same class of service.
Why don’t you get the benefit of 
Tung-Sol component knowledge 
and experience too? Tung-Sol com
ponents—whether transistors, tubes 
or silicon rectifiers—fill virtually 
every military, commercial and en
tertainment reauirement with unex
celled dependability. For quick and 
efficient technical assistance in the 
application of all Tung-Sol compo
nents, contact:

anything 
with the 

call
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This term has been used frequently in 
regard to International issues.

Naturally, we have an interest in such 
affairs, but specifically our main con
cern is the technical problems faced 
daily by Engineers.

Hence, we refer to the above phrase, 
realizing our ability to provide the fin
est products and talent available for...

“CLOSING THE GAP”
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HD NO body
O EXCHANGE HERE, 

NOR PAPER MILL
(we aren't in the business of shuffling 
people, nor of broadcasting resume's) 

what we do offer is the perceptive, dis
criminating attention which fre
quently leads to:

Carefully Matched Placements

Nearly four years of this kind of ap
proach to a serious business have 
earned us an endorsement we prize: 
the respect and confidence of the 
Peninsula’s top smaller companies— 
and of a widening circle of thoughtful 
engineers.

If you’d like to investigate (at no obliga
tion; employers assume our fees), 
phone, drop a line, or drop by our 
offices at Stanford Industrial Park.
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MORE PTGMIL
for SLAC, received a Bachelor's de
gree in physics from the University 
of California. He also graduated from 
Humboldt State College and Sacra
mento College and attended the Uni
versity of the Pacific. He is presently 
doing graduate work at Stanford Uni
versity. Prior to joining SLAC last 
year, Dupen was an engineering writer 
for Sylvania’s Electronic Defense Lab
oratories and for Associated Tech
data, Inc., in Palo Alto, with which 
latter firm he remains as a consultant. 
During the early 'fifties he was elec
tronics officer to the staff of the 
Commander of the First Fleet. He is 
a member of IEEE.

SALES REPRESENTATIVES

• Palo Alto, California • Anaheim, California 
OAvenport 6 1493 JEfferson 4-5318

■ • Phoenii and Tucson, Aritona
ENterpnse 1200

Elliott C. Levinthal 

meeting ahead
LIFE ON MARS

Detection of Planetary Life" will 
be the subject of Elliott C. Levinthal, 

program director, instrumentation re
search laboratory, Stanford Univer
sity School of Medicine, at the fourth 
lecture in the PTGIM series on space 
instrumentation April 24.

Existing evidence of life on Mars 
will be reviewed. The establishment 
of a critique for choosing a detection 

system to serve in the quest for signs 
of this life, and present and future 
restrictive limitations on this choice, 
will be discussed.

Multivator, a two-pound, surface
landing biochemical laboratory, and 
some of the many different biochem-

VALLEY PERSONNEL AGENCY
2390 El Camino Real, Palo Alto 

DA 1-3420 I

(Employer inquiries invited) 1
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ical experiments (such as fluorometry, 
nephelometry, and scintillometry) 
which it can perform, will be de
scribed.

Dr. Levinthal, a graduate of Colum
bia College, MIT, and Stanford, 
where .he received the Ph.D. in 1949, 
is a former research director of Varian 
Associates, chief engineer of Century 
Electronics, and president of Levinthal 
Electronic Products. Medical elec
tronics is one of his many special 

fields.
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Research Scientist
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SRA SERVO
PHASE SHIFTER

An Equal Opportunity Employer

i
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SRA

VIA

accuracies to one 
part in 10 billion

POWER
SIZE

DIGITAL READOUT
SIGNAL LEVEL

PHASE OUTPUT 
FOR RECORDER

To work with Associate Director of Re
search on new program involving sophis
ticated measurement of spectrum char
acteristics and wave forms of research 
high power microwave tubes using new 
principles. Knowledge of pulse tech
niques and familiarity with high power 
microwave tubes. Perform experiments 
using spectrum analyzers, new test 
equipment at high power levels.

Advanced degree preferred, minimum 
four years' experience, interest in fur
ther microwave research projects. 
Unique opportunity to make major con
tribution in field of high power mi
crowave generation.

To arrange confidential interview, call 
or write:

Specializing in top quality, 

totally dependable 

cable/harness assemblies

JETRONICS 
LABORATORIES

M. B. SHATTUCK 
591-1451, Ext. 314

(1) Phase detector voltage 
from Model VLA

(2) 2 x RF signal voltage 
from Model VLA

(3) 2 x RF synthesized volt
age from Model VLA

0.5 milliampere to ± 0.5 
milliampere output into 
1000 ohms corresponding to 
100 microsecond phase shift. 
Calibrated in microseconds
Output of 3 v max. into 1000 
ohms provided for recorder 
19 v d-c from VLA
3M?" H x 19” W x 17V2" D 
Weight 29 lbs.

Eitel-McCullough, Inc.
SAN CARLOS, CALIF.

545 Old County Road 
San Carlos, California 
591-2702

SPECIFIC 
PRODUCTS

21051 Costanso Street 
or 

P.O. Box 425
Woodland Hills, California 
Phone: Diamond 0-3131

FORUM
PERSONNEL AGENCY

378 Cambridge 
Palo Alto 
California 
321-6582

JETRONICS 
L A B O RATO RIES 
S4J Carla, • California
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Your educational and work 
background are highly special
ized, and a clear understand
ing of both is a prerequisite to 
serving your career develop
ment requirements.
At FORUM, our professional 
placement specialists speak 
your language: engineering. In 
addition, we are abreast of the 
opportunities, salary scales, 
contract awards and all other 
aspects of the engineering 
placement picture.
For information or for a com
plete job campaign (Resume 
preparation and referrals, in
quiry letters, interviews), stop 
in, call or write. You’ll like the 
thorough, confidential and 
professional service you will 
receive. Employers pay our fee.

Engineers...

AT FORUM 
Professionals 
serve the needs of

Professionals

When the new Model SRA is com
bined with its companion unit, the 
Model VLA Receiver Phase Com
parator, it becomes possible to auto
matically measure and standardize 
frequencies to an accuracy of one 
part in ten billion. Measurements 
may be permanently displayed on 
a strip-chart recorder.

Even inexpensive local oscillators 
will give extreme accuracy as the 
Model SRA adds phase correction to 
the oscillator output to phase lock 
the signal with a multiple of the re
ceived standard frequency.

Only 3%" high, the Model SRA is 
completely modular in construction. 
Meets environmental requirements 
of MIL-E-400B.

SPECIFICATIONS
INPUTS

SRA PRICE $1990.00
For complete technical information, 
write:

of all types.

From prototype to 

production in any quantity, 

large or small. 

Careful handling of all 

details, fast delivery service.

I I

new... solid state

Joseph G. Perry 

meeting ahead
NAADC COMMUNICATIONS

Communications for the North 
American Air Defense Command will 
be discussed by Joseph G. Perry, pro
fessor of electrical engineering, Fres
no State College, at the April 15 
meeting of the Fresno Subsection.

Professor Perry, who retired as a 
colonel from the USAF, spent twenty- 
three years in service communications 
and electronics, military manage
ment, operations, and personnel. The 
last 12 years of his tour of duty were 
spent in the field of communications 
and electronics, primarily in R&D ac
tivities.

He received the B.S. in engineering 
from the U.S. Military Academy and 
the M.S. in electrical engineering 
from the University of Michigan.
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For personal and 
confidential referrals 

to our Client Companies

Management 
and Engineering 

Staffs, at no charge 
to you, submit resume 

or phone for appointment

Additional manufacturers represented

• AD-YU ELECTRONICS LAB

represented by

Carl A. Stone Assoc., Inc.

i

EVER GET A TIGER BY THE TAIL?
No, we don’t suppose you have, literally, but 
how often have you felt that way when you 
have had a brochure or catalog to produce 
and you didn’t know just what to do?

Let us take on this responsibility for you. We 
can furnish you IDEAS. We can create DE
SIGNS. We can take over the entire project, 
or any portion you desire. Just call us at 

327-0880

THE NATIONAL PRESS IBVfe 
Design • Prlntin^^ • Lithography 
850 Hansen Way • Palo Alto Hill wl

CORRECTION

Peter Lacy, Section Chairman 
(IRE), was given the wrong corporate 
title in the March 1 issue. Dr. Lacy 
is vice president and director of en
gineering of the Wiltron Co. William 
E. Jarvis is president and sales man
ager.

student i ffairs

STUDENT PAPER CONTEST

Section members are urged by 
R. C. Honey and E. H. Hulse, co- 
chairmen of the Student Relations 
Committee, to attend the San Fran
cisco Section Student Papers Contest 
to be held at the University of Santa 
Clara on Tuesday, April 23. One 
paper from each student chapter 
will be allowed, with fifteen minutes 
for presentation and five minutes for 
discussion. Reservations for the meet
ing, which will begin with dinner at 
6:00 p.m., may be made by calling 
Mrs. Gould in the Section office, DA 
1-1332.
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Compar San Francisco
1817 Bayshore Highway 
Burlingame; 697-6244

Birnbaum Sales Company, Inc.
626 Jefferson Ave..
Redwood City; EM 8-7757

Artwel Electric, Inc.
1485 Bayshore Blvd..
San Francisco; JU 6-4074

Dale Electronics  
Dana Laboratories, Inc  
Datamec Corporation  
Datapulse, Inc .................................
Decker Corporation  
Diamond Antenna & Microwave Corp 
Di/An Controls, Inc  
Digital Devices  
Digital Electronics, Inc.
Digitronics Corp.

Dynamic Associates 
101 1-D Industrial Way 
Burlingame; 344-1246

McDonald Associates 
71 6 Wilshire Blvd., 
Santa Monica; 394-6610

Moxon Electronics
1 5 - 41 st Avenue.
San Mateo; Fl 5-7961

Ault Associates
120 Santa Margarita, 
Menlo Parle; DA 6-1760

Heaton Co., James S.
413 Lathrop St.. Redwood 
City; EM 9-4671

Logan & Associates, Jack 
801 Mahler Road, 
Burlingame; OX 7-6100

McCarthy Associates 
1011-E Industrial Way, 
Burlingame; 342-8901

Components Sales California, 
Inc.
Palo Alto: DA 6-5317

Costello & Company 
535 Middlefield Road. 
Palo Alto: DA 1-3745

Long & Associates, Inc.
505 Middlefield, Redwood
City: EM 9-3324

Maier Co., Tom G.
Suite 276, 375 S. Mayfair Ave..
Daly City; PL 5-5566

Geist Co., W. K.
Box 746, Cupertino, Calif.;
YO 8-1608, AL 3-5433

a p r i I 15, 196}

Duncan Electronics, Inc  
Dymec, Division of Hewlett-Packard 
Dynatran Electronics Corp

Eastern Air Devices  
E-H Research Laboratories, Inc  
Elco Corporation  
Elcor, Inc  
Eldema Corporation  
Electra Manufacturing Co  
Electro Assemblies, Inc  
Electro Cords Company  
Electronic Modules Corp...  
Electronic Products Corp  
Electronic Research Assoc., Inc  
Elgin-Advance  
Emcor, Ingersoll Products Div  
E M I  
Empire Devices, Inc  
Eppley Laboratory, Inc  
Erie/Eldorado  
Etchomatic, Inc ......................
Eubanks Engineering Company

Fabri-Tek, Inc  
Fabricast Inc  
Fairchild/Dumont Labs ......................
Ferrotan Power Supply Company. 
Fil-Shield Div. of Filtron, Inc  
Filtors, Inc  
Flow Corporation  
Fluke Mfg. Co., John  
Forbes and Wagner, Inc. 
Franklin Systems, Inc  
Frequency Engineering Lab

General Instrument, Capacitor Div..
General Instrument, Semiconductor Div  
General Meters, Inc  
General Ultrasonics Div., Acoustica Assoc. 
Genistron, Inc  
Globe Industries....................................
Gruenberg Electric Company  

Hammarlund Manufacturing Co. 
Hamner Electronics  
Harrison Labs., Div., H-P  
Heli-Coil Corp  
Heller Industries, Inc.  
Hewlett-Packard Company 
Hitemp Wires  
Holt Instruments Laboratories  
Hughes Aircraft Co., Instruments 
Hull Instruments

IMC Magnetics Corp,...  
Industrial Instruments, Inc  
Inland Motor Corp  
International Resistance Co..  
ISO/Serve, Inc

J-Omega Company  
J-V-M Microwave

Keithley Instruments  
Kepco, Inc  
Kina-Technics International  
Kinetics Corporation  
KRS Electronics  
Kulka Electric Corp

California Technical Industries Perlmuth Electronics 
Cascade Research Moxon Electronics 
Century Electronics & Instruments V. T. Rupp Co. 
Chrono-Log Corp West Eleven, Inc. 
Cimron Corporation Ault Associates 
CircuitDyne Corp T. Louis Snitzer Co. 
Clairex Corp Moxon Electronics 
Communication Electronics Costello & Co. 
Components Engineering & Mfg. Co Premmco 
Computer Instruments Corp  Components Sales Calif. 
Computer Measurements Co. Moxon Electronics 
Continental Connector Co J. Logan & Assoc. 
Continental Sensing, Inc Birnbaum Sales Co. Inc. 
Continental-Wirt Electronics Corporation... Tom G. Maier Company 
Control Logic, Inc ..................................Jay Stone & Assoc.
Coopertronix, Inc ................................................... T. Louis Snitzer Co.
CTS Corp ................................................................J. Logan & Assoc.

..James S. Heaton Co.

..McCarthy Associates 
........ Moxon Electronics 
O'Halloran Associates 
...............Costello & Co. 

Wright Engineering 
.....Wright Engineering 
........Moxon Electronics
....Peninsula Associates 

Components Sales California, Inc.

------------------  REPRESENTATIVE DIRECTORY -------
Goodrich & Assoc., James L.

68 Allston Way, 
San Francisco; OV 1-3874

Carl A. Stone Assoc., Inc. 
.......................Costello & Co. 

. Tom G. Maier Company 
............Perlmuth Electronics 
............ Perlmuth Electronics
..................... V. T. Rupp Co. 

T. Louis Snitzer Co.
The Thorson Company 

..... W. K. Geist Co. 
Tech-Ser, Inc. 

Jay Stone & Assoc.

.......Birnbaum Sales Co. Inc. 
Neely Enterprises 

.......................... 6. H. Vaughan

James S. Heaton Co. 
...........................V. T. Rupp Co. 
........... James S. Heaton Co. 
............T. Whychell Company 

James S. Heaton Co. 
....... Birnbaum Sales Co. Inc. 
....... Birnbaum Sales Co. Inc. 
......Tom G. Maier Company 
...................Walter Associates 
......................West Eleven, Inc. 
............................ Tech-Ser, Inc. 
............James S. Heaton Co. 
.................T. Louis Snitzer Co. 
.......... O'Halloran Associates 

Carl A. Stone Assoc., Inc. 
........................ W...K. Geist Co.

O'Halloran Associates 
.............James S. Heaton Co. 

Tech-Ser, Inc. 

....................... Costello & Co. 
........................ Costello & Co. 
R. W. Thompson Associates 

Peninsula Associates 
Carl A. Stone Assoc., Inc.

...Compar San Francisco 
G. H. Vaughan Co. 

McCarthy Associates 
James S. Heaton Co. 

Carl A. Stone Assoc., Inc. 
.........West Eleven, Inc.

J. Logan & Assoc. 
.......J. Logan & Assoc. 
.....Long & Assoc., Inc. 

Tech-Ser, Inc. 
James S. Heaton Co. 
....Long & Assoc., Inc.

Peninsula Associates

R. W. Thompson Assoc. 
McCarthy Associates 

............. Neely Enterprises 
.................... Premmco,... Inc. 
....................... Tech-Ser, Inc. 

Neely Enterprises 
....James S. Heaton Co. 
................ W. K. Geist Co. 

Walter Associates 
...................V. T. Rupp Co. 

Richard A. Strassner Co. 
...................G. H. Vaughan 
.................. Costello & Co. 
.............J. Logan & Assoc 
..... McCarthy Associates 

.............Moxon Electronics 

......James S. Heaton Co. 

...........T. Louis Snitzer Co. 
....................V. T. Rupp Co. 
...................... Tech-Ser,.. Inc. 
.... The Thorson Company 
....................V. T. Rupp Co. 
.Richard A. Strassner Co.

Accurate Instrument Co... Jay Stone & Assoc. 
Ace Engineering & Machine Co R. W. Thompson Assoc. 
Adcom Corporation W. K. Geist Company 
AD-YU Electronics Labs, Inc. Carl A. Stone Associates, Inc.
Airborne Instruments Laboratory Wright Engineering 
Aircom, Inc Components Sales California, Inc. 
Airflow Company Richard A. Strassner Co. 
Alan Electronics _............. Tech-Ser, Inc.
Alfred Electronics .................. Moxon Electronics
American Nuclear Corp McCarthy Associates 
Ammon Instruments, Inc Tech-Ser, Inc. 
Antlab, Inc Jay Stone & Assoc. 
Applied Magnetics Corporation The Thorson Company 
Applied Research, Inc Jay Stone & Assoc. 
Applied Technology, Inc Moxon Electronics 
Arizona Instruments..- West Eleven, Inc. 
Arra ....... West Eleven, Inc.
Astrodata, Inc Moxon Electronics 
Astron (Skottie Electronics) Corp Long & Assoc., Inc. 
Autronics Corporation The Thorson Company 
Avnet Instrument Corp W. K. Geist Co.

Ballantine Labs, Inc  
Barnes Engineering Company  
Basler Electric Company................
Bausch & Lomb, Inc  
Bay State Electronics Corp  
Beckman/Berkeley Division... 
Behlman/lnvar Electronics Corp 
Blaw-Knox  
Block Associates, Inc  
Boesch Mfg. Div., Waltham Precision Inst. Co. 
Bogart Mfg. Corp .............................
Boonshaft & Fuchs, Inc  W. K. Geist Co. 
Boonton Electronics Corp O'Halloran Associates 
Boonton Radio Co., Div. of Hewlett-Packard Neely Enterprises 
Burr-Brown Research Corp W. K. Geist Co. 
Burroughs Corp., ECD ................... Tech-Ser, Inc.
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Peninsula Associates
1345 Hancock Street,
Redwood City: EM 9-1226

O'Halloran Associates
3921 E. Bayshore
Palo Alto: DA 6-1493

Perlmuth Electronics
941 Charleston Road, 
Palo Alto: DA 1-5064

Neely Enterprises
501 Laurel St., 
San Carlos; 591-7661 
1317 Fifteenth St., 
Sacramento; GL2-8901

I

II

I.

..................Premmco, Inc.
___Long & Assoc., Inc. 
...Peninsula Associates 

West Eleven. Inc.

er Corp..

Laboratory for Electronics ...............-
Laser Systems/Lear Siegler, Inc. (Trion Inst.) 
Lavoie Laboratories, Inc  
Lindgren Associates................................
Lind Instruments, Inc  
Lockheed Electronics  
Lumatron Electronics., Inc  

Magnetic Metals, Inc  
Marconi Instruments  
Maser Optics, Inc., Trident Div  
McLean Engineering Labs  
McLean Syntorque Corporation 
Melabs  
Melcor Electronics Corp.  
Merrimac Research & Development. 
Metron Instrument Co  
Micro-Power, Inc  
Micro-Tel Corp  
Microtran Company Inc  
Microwave Associates  
Microwave Electronics Corp. 
Microwave Technology, Inc.. 
Mid Eastern Electronics, Inc. 
Millitest Corp  
Molecular Dielectrics  
Molex Products Company  
Moseley Co., F. L  
Motorola, Inc  
MSI Electronics, Inc  

Narda Microwave Corp  
National ResisTronics, Inc  
Neff Instrument Company  
NJE Corporation  
North Atlantic Industries, Inc 
North Hills Electronics, Inc.... 

Omni Spectra, Inc  
Optimation, Inc  
Oread Electronics Laboratory, Inc

Panoramic Electronics, Inc  
Paradynamics, Inc  
Peerless Electrical Products.
Philbrick Researches, Inc., George A. 
Philco (Microwave Div.) 
Phillips Control Relays  
Physics Research Laboratories, Inc. 
Plastic Capacitors, Inc  
Plastoid Corporation..........................
Polarad Electronics  
Potter and Brumfield  
Precision Mechanisms Corp  
Probescope Company, Inc
Pyrofilm Resistor Company, Inc...

Quan-Tech Labs....................................

Radiation at Stanford  
Radiation Instr. Devel. Labs., Inc. 
Rapid Electric Company  
Raytheon - Distributor Products... 
Raytheon (Industrial Division)  
RdF Corporation...  
Reeves Soundcraft .
Remanco, Inc  
Rese Engineering, Inc  
Rixon Electronics, Inc........................

.O'Halloran Associates 
Walter Associates 

...McCarthy Associates 
... Peninsula Associates 
The Thorson Company 
..............Ault Associates 
............ Ault Associates

Compar San Francisco 
.......... Moxon Electronics 
......Peninsula Associates 
....... T. Louis Snitzer Co. 

T. Louis Snitzer Co. 
.................... Perlmuth Electronics 
Components Sales Calif.,

Premmco, Inc.
2406 Lincoln Ave., 
Alameda; LA 3-9495

Recht Associates, Elliott 
175 S. San Antonio Road. 
Los Altos; 941-0336

Rupp Co., V. T.
1182 Los Altos Avenue.
Los Altos; WH 8-1483

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

Stone Associates, Carl A. 
800 N. San Antonio Road. 
Palo Alto; DA 1-2724

Components Sales Calif., Inc. 
••h G. H. Vaughan 
Components Sales California, Inc. 
...................................Walter Associates 
..................................Walter..Associates 
....................Richard A. Strassner Co. 
...........................Elliott Recht Assoc. 

Jay Stone & Associates 
Walter Associates 

Perlmuth Electronics 
.Components Sales California, Inc. 

...... Artwel Electric, Inc. 

........Tom G. Maier Company 
.................Neely Enterprises 
.......... Perlmuth Electronics 
............... Walter Associates

..O’Halloran Associates 
Richard A. Strassner Co. 

.....................Ault Associates 

................ Ault Associates 
Tech-Ser, Inc. 

.....................G. H. Vaughan

................Walter Associates
McCarthy Associates 

.....................V. T. Rupp Co.

Carl A. Stone Assoc., Inc. 
....... O'Halloran Associates 

Birnbaum Sales Co. Inc. 
Tech-Ser, Inc. 

Compar San Francisco 
..............Long & Assoc., Inc. 

.............W. K. Geist Co.
...Richard A. Strassner Co. 
.. Tom G. Maier Company 
..... T. Louis Snitzer Co. 

.....................Elliott Recht Assoc. 
Components Sales Calif., Inc. 
....................... T. Louis Snitzer Co. 
..................................Tech-Ser, Inc.

■.......................Jay Stone & Assoc.

................O'Halloran Associates 
R. W. Thompson Assoc. 

..................... Peninsula..Associates 

................... Perlmuth...Electronics 
.....................McCarthy..Associates 
....................................Tech-Ser, Inc. 
...................James S. Heaton Co. 
........................... Cain..& Company 
...................... T. Louis Snitzer Co. 
- .. Costello & Co.

Vaughan Co., G. H. 
Box 1253, Palo Alto: 
DA 1-1347

Walter Associates
Box 790, Menlo Park: 
DA 3-4606

West Eleven, Inc.
210 California Ave., Suite K, 
Palo Alto: 321-3370

Whychell Company, T. 
580 Spargur Drive, 
Los Altos: 948-0355

Wright Engineering 
126 - 25th Ave., 
San Mateo; 345-3157

-------------------------Walter Associates 
----------- .......... ..........W. K. Geist Co. 

- Artwel Electric, Inc. 
-........— Moxon Electronics

....................The Thorson Company 
— Neely Enterprises 
-------------- ........Perlmuth Electronics 
---------------------------West Eleven, Inc. 

— W. K. Geist Co. 
— Richard A. Strassner Co. 

---------O'Halloran Associates
McDonald Associates 

-T. Louis Snitzer Co.

....... Compar San Francisco 
The Thorson Company 

McCarthy Associates 
........................Ault Associates 

Artwel Electric, Inc. 
_.Moxon Electronics

Long & Assoc., Inc. 
Tom G. Maier Company 

............................G. H. Vaughan 
...... Goodrich & Associates 

........... ... Perlmuth Electronics
McCarthy Associates 
Wright Engineering 

...... Jay Stone & Assoc. 
........... Tech-Ser, Inc.

Compar San Francisco 
........ Tech-Ser, Inc. 

............ V. T. Rupp Co.
wiiTron  O'Halloran Associates
Wincharger Corp. (Zenith Radio Corp.)-----
Winchester Electronics, lnc.„ 
Winslow Electronics, Inc  
Wyle Labs/Mfg. Div,...

REPRESENTATIVE DIRECTORY -----------
Stone & Assoc., Jay 

349 First Street, 
Los Altos; 948-4563

Strassner Company, Richard A.
885 No. San Antonio Rd..
Box 927, Los Altos; 948-3334

Tech-Ser, Inc.
800 San Antonio Rd., 
Palo Alto; DA 6-9800

Thompson Associates, R. W.
4135 El Camino Way. 
Palo Alto; DA 1-6383

The Thorson Company 
2443 Ash Street 
Palo Alto; DA 1-2414

MANUFACTURER/REPRESENTATIVE
RHG Electronics Laboratory __
Rohde & Schwarz Sales Co................
Rowan Controller Co  
Rutherford Electronics Co................

Sage Laboratories  
Sanborn Company  
Sangamo Electronics Div  
Scientific Data Systems.......................
Scott, Inc., H. H  
Sealectro Corporation......................... .
Sensitive Research Instrument.........
Shielding Division, Shieldtron, Inc. 
Sierra Electronic Div. of the Philco Corp T. Louis bnifzer 
Solid State Products, Inc ......... James S. Heaton Co.
Somerset Radiation Labs Peninsula Associates 
Sorensen ........................................... O'Halloran Associates
Sperry Microwave Company McCarthy Associates 
Sperry Rand, Electronic Tube Div................................... Cain & Company
Star-Tronics, Inc......................................... Richard A. Strassner Co.
Stevens-Evans, Inc................................................................... Tech-Ser, Inc.
Stevens Manufacturing Co —.......................... Artweb Electric, Inc.
Systems Research...................................................................Moxon Electronics
Systron-Donner Corporation Ault Associates 

Tally Register Corp Moxon Electronics 
Tamar Electronics, Inc................................... Premmco, Inc.
Tech-Stok, Inc......................................................„ Tech-Ser, Inc.
Telonic Industries and Engineering— ...T. Louis Snitzer Co. 
Tenney Engineering, Inc.................................... The Thorson Company
Test Equipment Corp............... V. T. Rupp Co.
Tevco Insulated Wire Tom G. Maier Company 
Thermal Systems, Inc..................................................................Costello & Co.
Torrington Manufacturing Company Tom G. Maier Company 
Tower Manufacturing Corporation Tom G. Maier Company 
Trak Microwave Corp  ......................................... Wright Engineering
Triconix Inc  .................................... Peninsula Associates
Tri-Ex Tower Company  .................... R. W. Thompson Associates
Trimm Inc — .... R. W. Thompson Associates
Trion Instruments, Inc.. Walter Associates 
Trygon Electronics, Inc ...  Moxon Electronics
Tucor Company Wright Engineering 

United Shoe Machinery Corp Premmco, Inc.

Unitrode Transistor Corp..........................
Utah Research & Development Co., Inc. 

Varian Associates, Recorder Division.. .. 

Velonex  
Vernistat Division Perkin-Elm 
Vidar Corporation  

Ward-Leonard Company  
Waterman Electronic Tube Company 
Waters Corporation, The...........................
Waters Manufacturing, Inc ......
Watkins-Johnson Co  
Wavetek  
Wayne-George Corp.............„..................
Weinschel Engineering, Inc.....................
Weldmatic Div. of Unitek Corp  
Welwyn  
WEMS, Inc  
Wilk Instruments... 
Wiltron Co...............



The Most Precise Capacitance Bridge You Cara IBtij?

0.01%
Direct-
Reading

3
Accuracy

10,000 to 1 can easily be made.

TYPE 1615-A 
Precision 

Capacitance Bridge 
Price...$1475 in U.S.A.

Gonerol Radio 
(Oversell) 

Zurich, SwiUarlind

Type 1615-P1 
Range Extension 

Capacitor, 
$35.

♦OCX..' 
-coi

IN CANADA
(Toronto) 246-2171

5

I

a

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

Sales Engineering Office in SAN FRANCISCO: 1186 Los Altos Avenue, Los Altos, Californio 
James G. Hussey • Donald M. Vogeloar

Tel: 415 948-8233 • TWX: 415 949-7964

AVIFlOOO-pf THREE-TERMINAL 
REFERENCE STANDARD CAPACITOR

Same Invar-alloy construction as in the 
1615-A Bridge. Sealed in dry nitrogen to elimi
nate effects of altitude and humidity. Ad
justed to ± 5 ppm of nominal value at 23°C 
and 1000 cps to NBS calibrated standards. 
Temperature coefficient is 2 ± 2 ppm/°C 
from -10° to 60°C. D is less than 1 x 1O-S.

Type 1404-A, $225

CAPACITANCE MEASURING ASSEMBLY.

Type 1620-A . . . includes the Type 1615-A Bridge; Type 1232-A 
Tuned Amplifier and Null Detector, a low-noise high-gain in
strument with a 20-c to 20-kc range and a full scale sensitivity 
of Ipv; and the new Type 1311-A Bridge Oscillator, with 11 
fixed frequencies from 50c to 10 kc. Price for the complete 
assembly is $2065.

0IBS.PAT.0N FACTOR-CONDUCTANCE

This Bridge Alone Has AH These Important Features
1. Wide Measuring Range . . . Capacitance; 10 /xpf to 1 gf; to 10 /zf with plug-in Type 1615-P1

Range Extension Capacitor. Dissipation Factor, 0.000001 to 1 at 1 kc; Conductance, 10’6 gmho to 100/zmho.
2. Excellent Resolution . . . Six significant figures, seven significant figures with external standards;

at least ten times better than any other capacitance bridge.
3. Wide Frequency Range ... From 100 cps to 10 kc.
4. Excellent Stability. . . Better than 20 ppm per year. Fixed standards made from low-temperature

coefficient Invar alloy are hermetically sealed in dry nitrogen. Temperature coefficient less than 5 ppm/°C.
5. Easy to Use . . . Lever balancing controls, digital readout, automatic decimal point location, and units indication.

Both coaxial and binding-post terminals with switching for either two- or three-terminal 
measurerrents of a variety of capacitors.

6. Ideal for Intercomparison Measurements . . . Fast, one-step intercomparisons of three-terminal capacitors
differing in value by as much as


