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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) 
 
September, 1963: 
Cover: An artist's rendition of the Apollo spacecraft approaching the Moon. 
Page 16: IRE member Bernard S (Bernie) Siegal moves to the SF Bay Area, to 

begin work at Varian Associates.  He founds Thermal Engineering 
Associates in Mountain View, starts the IEEE SEMI‐THERM Symposium, 
and remains a member of my EPS chapter AdCom.  See photo below. 

 

2021 EPS Chapter volunteers: Clockwise from front: Wendham Beyene, Gnyan 
Ramakrishnan, Ravi Agarwal, Bernie Siegal, Annette Teng (chair), Gail and Paul Wesling, 

Tiwei Wei, Chandan Bhat, Azmat Malik, Ed Stoneham, Sandy Chew 



• it

-I

i

S4N FRANCISCO SECTION

INSTITUTE OF ELECTRICAL 
AND ELECTRONICS ENGINEERS

_F

save this 
special directory issue1.



One in a Series of Informative Advertisements

CORPORATIONGENERAL INSTRUMENT 
SEMICONDUCTOR PRODUCTS GROUP

65 Gouverneur Street, Newark 4, New Jersey

Microcircuitry... for SMALL Production Runs
For Special Circuits that will NOT be Produced in Great Volume, GI MULTICHIP Technology 

Can Provide the Ideal, ECONOMICAL Answer

on General Instruments “Custom Built9 ICP’s

the subject — all of which, of course, is yours 
avoid delay, write to Jerry Fishel at the

Typical example of multichip circuits: 
General Instrument NAND-Gate on 
TO-5 header

THE NET RESULT— still speaking in terms of economics 
— is a tooling-up cost that compares favorably with con
ventional, bulky, discrete components on a circuit board 
... but with the miniaturization, reliability, rapid switch
ing-time and other outstanding advantages afforded only 
by integral microcircuit techniques. But that’s not all...

Substantial PERFORMANCE Advantages, Too!
IN MANY APPLICATIONS, moreover, the capability of 
a multichip circuit is definitely superior to that of the best 
monolith. This is particularly true, for instance, where 
parasitic coupling between components is undesirable or 
intolerable, such as in high-frequency applications. Such 
coupling is currently unavoidable in monoliths, because the 
components share a common substrate —it is easily avoided 
in a GI multichip. Something quite similar is true where 
a heat-sensitive component must be isolated from a heat- 
producing component. Because a GI multichip is composed 
of separate substrate planes, isolation of components from 
each other is a relatively simple problem.
A FURTHER technical advantage,in some applications,is 
the fact that the GI Multichip technique permits the selec
tion of substrate materials with physical parameters ideal 
for each component —since only a single type of component 
will be built on any particular wafer. In the monolith, of 
course, the substrate must be a compromise in its bulk
material properties, since it is shared in common by many 
different kinds of components.

When It’s Hard to Decide—We’ll be Glad to Help
NEEDLESS TO say, the GI Multichip is not a panacea. We 
make monoliths as well, and expect to continue making 
them for many years to come. Each type has its place; 
each has certain advantages over the other, depending on 
the application, the requirements, the specific problem. 
Our best advice is: when in doubt, please call on us. Our 
experts will be happy to give you their unbiased, experi
enced advice.
BUT WE do think the multichip story — all of it — should 
be better known. We’ve compiled considerable literature 
and data on
for the asking. To 
address below.

ECONOMICALLY SPEAKING, the familiar “Monolithic” 
Integral Circuit Package — in which all components are 
built up on a single, shared substrate — is unsurpassed for 
circuitry of a fixed, “standardized” character that can be 
manufactured and sold in vast quantities.

SUCH CIRCUITS as Eccles Jordan Flip-Flops, for in
stance, are used in 90% of today’s computers — and, of 
course, each computer uses hundreds or thousands of them. 
The high cost of tooling up to manufacture such a monolith 
becomes insignificant when divided among the enormous 
number of units that can be manufactured and sold.
BUT SUPPOSE you want a special circuit of your own 
design — and suppose, further, that you can use only a few 
hundred of them ... Does this mean that you must abandon 
the very real advantages of microcircuitry—? Far from it! 
That’s where General Instrument’s highly advanced multi
chip technology can give you virtually all the advantages 
of monoliths (plus a few’ that even monoliths don’t offer, 
in some applications) at a tooling-up cost far below that 
of a “made-to-order” monolithic ICP.

What Every Engineer Should Know 
About GI Multichips

THE INDIVIDUAL components of GI Multichips are 
batch-manufactured on individual wafers or substrates 
by exactly the same techniques as are used in monolithic 

circuits—except that each sili
con wafer, instead of forming 
the base for many different 
components is used as the 
substrate for a large number 
of the same component —a 
large number of identical 
transistors, resistors, diodes, 
or other circuit elements. 
These components are later 
“diced” apart, and then 

assembled to your circuit design.

THE FLEXIBILITY of this process reduces the tooling-up 
cost to a matter, usually, of only a few hundred dollars... 
for although the finished circuit combination is custom- 
made for you alone, the individual components can ob
viously be combined in other configurations for other 
customers.



INew from Hewlett-Packard

An automatic digital voltmeter

13440A DIGITAL VOLTMETER
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Here’s what the top-value 3440A offers:

Data subject to change without notice. Prices f. o. b. factory.

grid — 1

Price:

of reading, 
BCD output

Accuracy: 
0.05%

only 
$1295

teptember

Automatic measurement with readout to 4 significant figures, 5 readings/sec
Total error of less than ±0.05% of reading ±1 digit to 5% above full scale 

range, 15° to 40°C, including ±10% line voltage variation
Automatic ranging (10 v, 100 v, 1000 v) decimal and polarity indication

BCD recorder output in the 1-2-2-4 weighted code
Constant 10.2-megohm input impedance

Floating input, up to 400 v above chassis ground
Display storage for rapid non-blinking readings on easy-to-see rectangular Nixie tubes
All solid state basic measuring circuitry, plug-in reed-relay ranging logic
Compact size, 51A" panel height, bench and rack instrument in one

■ / All the convenience of digital voltmeter 
Kz measurement is combined with unprece- 
' dented accuracy, speed and low cost in the 

new hp 3440A Digital Voltmeter. Unique design 
 gives the 3440A inherent flexibility, with plug-in 

I / units incorporated to determine function. Plug-ins 
offer the choice of rapid automatic ranging and re

mote programming (hp 3442A Automatic Range Selector, 
$135) or manual operation (hp 3441A Range Selector, $40). 

Wherever you need fast, accurate, dependable measurement
even by non-technical personnel, the hp 3440A is the answer ... 

priced right for quantity use, superior accuracy for the most exact
ing tasks. The 3440A is ideal for systems use, too. Call your Hewlett- 

Packard field engineer today, hp 3440A, $1160 without plug-ins.

3441* aut;
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HEWLETT-PACKARD COMPANY contact OUR FIELD SALES OFFICES, NEELY ENTERPRISES—Los Angeles, 3939 Lankershim Bl 
North Hollywood, TR 7-1282 and PO 6-3811; San Francisco, 501 Laurel St., San Carlos, 591-7661; Sacramento, 2591 Carlsbad Ave., 482-1463- San Die'™ 105*5 

Shafter St., AC 3-8103; Scottsdale, 3009 N. Scottsdale Rd., 945-7601; Tucson, 232 So. Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd N E 255 55IM 
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 —Seattl 1
Prospect St., MA 2-0177; Portland, 2035 S.W. 58th Ave., CA 2-7337 • EARL LIPSCOMB ASSOCIATES—Dallas, 3605 Inwood Rd., FL 7-1881 and ED 2 AAA7 u '32°
3825 Richmond Ave., MO 7-2407. OZ; Mou,,on'
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to simplify waveform-comparison applications . . . Type 502A

FEATURES

■ 2 identical vertical amplifiers

■ 17 calibrated steps of sensitivity

■ 21 calibrated sweep rates ■ Intensity-balance control

$1050 ,

2--- g T i' d
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SINGLE 
SWEEPDIFFERENTIAL 

k INPUT

DUAL 
BEAM

■ 4 steps of sweep magnification

■ Continuously adjustable sweep 
and sensitivity controls

■ Push-button beam finders

QUALITY-CONTROL 
APPLICATION
Typical dual-beam X-Y dis
play shows comparison of 
E/l loops of two transformers 
in a production run.

-

ftLL..

1OO nv/ cm 

SENSITIVITY

r

FOR A DEMONSTRATION, PLEASE CALL 
YOUR TEKTRONIX FIELD ENGINEER

September 1 , 1961

nzm

. .. To measure stimulus and reaction 
on the same time base.

. .. To measure transducer outputs, 
such as pressure vs. volume.

.. . To measure phase angles and 
frequency differences.

... To measure plots of X-Y 
curve-tracing presentations.

. .. To measure other characteristics 
of low-level displays.

MAIN PERFORMANCE CHARACTERISTICS
• Passbands from dc-to-50 kc, minimum, to dc-to-1 

Me maximum • Calibrated Vertical Sensitivity in 17 
steps from 100 /iv/cm to 20 v/cm, both amplifiers
• Calibrated Sweep Range in 21 rates from 1 

jzsec/cm to 5 sec/cm • Variable, Uncalibrated, 
Sensitivity and Sweep Range Controls • 2X, 5X. 
10X, or 20X Sweep Magnification • Flexible Trigger 
Facilities • Amplitude Calibrator • Electronically- 
Regulated Power Supplies
Type 502A Oscilloscope........................

U. S. Sales Price f.o.b. Beaverton. Oreaon

BIO-MEDICAL 
APPLICATION.
Typical dual-beam display 
shows presentation of ECG 
(upper beam) vs. heart sounds 
(lower beam) of patient.

Tektronix, Inc. san francisco field offices
3944 FABIAN WAY • PALO ALTO, CALIF. • Phone. 326-8500

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

t
} Tf I
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GENERAL
CAPACITOR

I
I
I

1 m f 36 kv extended-foil 
filter capacitor
50 kv Crowbar System 
rated at 100,000 amps 
peak discharge current

Call or write us about these or similar 
products. We respond quickly.

WE MAKE CAPACITORS 
FOR LARGE BANKS 

and

WE PROTECT 
THE LOAD

September 1 , 1963

Launching the tenth year of Grid pub
lication is this special issue containing 
the directory of officers of the section, 
the standing committees, the subsec
tions, the technical divisions, and the 
San Francisco chapters of the profes
sional technical groups. During the 
first fully merged year ahead, twenty 
issues will endeavor to keep the mem-

s an f r a n c i s c o
Chairman: William A. Edson 
Vice Chairman: John C. Beckett

i I
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... 8
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officers
Secretary: Jack L. Melchor

. ___________ Treasurer: Gerard K. Lewis
Membership Co-chairmen: Fred MacKenzie, Stanford Research Institute, DA 6-6200 

William Warren, Shell Development Co., OL 3-2100
Publications Advisor: Howard Zeidlcr, Stanford Research Institute 

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

JAMES D. WARNOCK, Executive Editor

Address all mail to:
IEEE OFFICE, SUITE 2210, 701 WELCH ROAD, PALO ALTO, CALIF.

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.
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.

GENERAL CAPACITOR COMPANY 
755 LOMA VERDE AVENUE 
PALO ALTO, CALIFORNIA 

(4-1 5) 321 -8304

volume 10, number 1 • September 1, 1963
Published twice a month except July and August by San Francisco Section, 

Institute of Electrical and Electronics Engineers

cover
bers informed about the technical pro
gram, news of the section and the 
groups that make it up, and develop
ments in the profession and the indus
try it serves. The Grid is indebted to 
WE MA, Ed Ferrey, executive vice 
president, and Larry Bishop, public 
relations director, for making available 
the dramatic cover art.

contents

Directory of Section Officers, 1963-64 ...................................................
Remarks from the Chairs—Bruce Angwin on Region 6.......................
Meeting Review—Rolf Dyce on PTGAP.............................................
Meeting Calendar....................................................................................
Grid Returns..............................................................................................
Grid Swings—News of the Industry........................................................
Manufacturer/Representative Index, Representative Directory .
The Section—Membership.........................................................................
Advertisers and Agencies.........................................................................

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
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STANDING COMMITTEES
AWARDS: Co-Chairmen: Abe 

Tilles, Lawrence Radiation Labora
tory, Bldg. 170, P.O. Box 808, Liver
more, HI 7-1100; Don Harris, Stan
ford Research Institute, 333 Ravens
wood Ave., Menlo Park, 326-6200

EDUCATION AND STUDENT 
RELATIONS: Co-Chairmen: E. H. 
Hulse, Lawrence Radiation Labora
tory, Bldg. MT 170-C, P.O. Box 808, 
Livermore, HI 7-1100, Ext. 8034; 
Dick Honey, Stanford Research Insti
tute, 333 Ravenswood Ave., Menlo 
Park, 326-6200

SECONDARY EDUCATION: 
Chairman: Joseph G. Rubenson, Wat
kins-Johnson Co., 3333 Hillview Ave., 
Palo Alto, 326-8830

Lewis Lacy

Kastc Tilles

SECTION OFFICERS
Chairman: William A. Edson, Elec

tromagnetic Technology Corp., 930 
Industrial Ave., Palo Alto, 321-8611

Vice Chairman: John C. Beckett, 
Hewlett-Packard Company, 1501 
Page Mill Road, Palo Alto, 326-7000

Secretary: Jack L. Melchor, hp asso
ciates, 620 Page Mill Road, Palo Alto, 
321-8510

Treasurer: Gerard K. Lewis, Allis- 
Chalmers Mfg. Co., 142 Sansome St., 
San Francisco 4, 981-6440

Section - WESCON - Director: John 
V. N. Granger (through Nov. 30, 
1963), Granger Associates, 1601 Cali
fornia Ave., Palo Alto, 321-4175

Section - WESCON - Director: Ed
ward W. Herold (through Nov. 30, 
1965), Varian Associates, 611 Hansen 
Way, Palo Alto, 326-4000

Section-WESCON-Director: John S. 
McCullough (from Dec. 1, 1963), Lit
ton Industries, Inc., Electron Tube 
Div., 960 Industrial Road, San Carlos, 
591-8411

Director-at-Large: Robert H. Mil
ler, Pacific Gas & Electric Co., 1625 
Clay, Oakland, 835-8500, Ext. 381

Director-at-Large: Melvin G. Lew
is, Bechtel Corporation, 220 Bush St., 
Mills Bldg., Room 845, San Francisco, 
362-4032

Junior Past Chairman: Peter Lacy, 
Wiltron Company, 717 Loma Verde 
Ave., Palo Alto, 321-7428

Junior Past Chairman: Victor E. 
Kaste, General Electric Co., 235 
Montgomery St., San Francisco 6, 
362-3740

Executive Secretary-Executive Edi
tor: James D. Warnock, IEEE, 701 
Welch Road, Suite 2210, Palo Alto, 
321-1332

SAN FRANCISCO SECTION DIRECTORY 
1963-64

HISTORICAL: Co-Chairmen: Earl 
G. Goddard, Varian Associates, 611 
Hansen Way, Palo Alto, 326-4000, 
Ext. 2873; Frank Lawson, Pacific Gas 
& Electric Co., 245 Market St., San 
Francisco 6, SU 2-4600

MEMBERSHIP: Co-Chairmen. 
Fred Mackenzie, Stanford Research 
Institute, 333 Ravenswood Ave., Men
lo Park, 326-6200, Ext. 2147; William 
Warren, Shell Development Co., 
Emeryville, OL 3-2100

PROGRAM: Chairman: John C. 
Beckett, Hewlett-Packard Company, 
1501 Page Mill Road, Palo Alto, 326- 
7000

PROFESSIONAL TECHNICAL 
GROUP COORDINATOR: W. H. 
Peterson, Pacific Gas & Electric Co., 
1625 Clay St., Oakland 12, 835-8500, 
Ext. 337

PUBLICATIONS ADVISOR: How
ard Zeidler, Stanford Research Insti
tute, 333 Ravenswood Ave., Menlo 
Park, 326-6200

PUBLIC RELATIONS: Co-Chair
men: Paul Leech, McGraw-Hill Pub
lishing Co., 68 Post St., San Francisco 
4, DO 2-4600; Tom Boyd, Stanford 
Research Institute, 333 Ravenswood 
Ave., Menlo Park, 326-6200

SAN FRANCISCO ENGINEER
ING COUNCIL: Senior Delegate: 
Harry H. Smith, Pacific Telephone & 
Telegraph Co., 140 New Montgomery 
St., San Francisco 5, EX 9-4249; Al
ternate: A. J. Kritscher, Bechtel Cor
poration, 101 California St., San Fran
cisco 11, DO 2-4032

SUBSECTIONS
EAST BAY: For Information: John 

T. Lavrischeff, Lawrence Radiation 
Laboratory, Berkeley 4, TH 3-2740, 
Ext. 5313.

FRESNO: Chairman: Owen F. 
Foin, Fresno State College, Engineer
ing Department, Fresno 26; Secretary- 
Treasurer: Edward H. Gaylord, Fres
no State College, Engineering Depart
ment, Fresno 26, 222-5161.

SANTA CLARA VALLEY: Chair
man: Marvin W. Sheets, General Elec
tric Co., 2155 South First St., San 
Jose, 297-3000; Vice Chairman: 
Stephen P. Anderson, Ford Motor 
Co., Milpitas, 262-2414; Secretary- 
Treasurer: Thomas A. Daly, Westing
house Electric Corp., Hendy Ave., 
Sunnyvale, 736-3411.

TECHNICAL DIVISIONS
INDUSTRIAL: Chairman: J. Ar

thur Wells, Artwel Electric, Inc., 
1485 Bayshore Blvd., San Francisco, 
JU 6-4074.
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Church McCann

Sheets Wells

PROFESSIONAL 
TECHNICAL GROUPS

ANTENNAS AND PROPAGA
TION: Chairman: Raymond D. Egan, 
Granger Associates, 1601 California 
Ave., Palo Alto, 321-4175; Vice Chair
man: Rolf B. Dyce, Stanford Research 
Institute, 333 Ravenswood Ave., Men
lo Park, 326-6200, Ext. 2940; Secre
tary - Treasurer: Allen S. Dunbar, 
Lockheed Missiles & Space Company, 
Box 504, Sunnyvale, RE 9-4321, Ext. 
26114

AUDIO: For Information: Stanley 
K. Oleson, Stanford Research Insti
tute, 333 Ravenswood Ave., Menlo 
Park, 326-6200, Ext. 3584.

AUTOMATIC CONTROL: F o r 
Information: Gene F. Franklin, Stan
ford Electronics Laboratories, Stan
ford University, Stanford, 321-3300.

BIO-MEDICAL ELECTRONICS: 
Chairman: William Halpern, Beckman 
Instruments, Inc., 1117 California 
Ave., Palo Alto, DA 6-1970; Vice 
Chairman: James Bliss, Stanford Re
search Institute, Menlo Park, DA 6- 
6200, Ext. 3488; Secretary-Treasurer: 
Con Rader, Beckman Instruments, 
Inc., 1117 California Ave., Palo Alto, 
DA 6-1970

BROADCASTING: Chairman: 
James Gabbert, Radio Station KPEN, 
1231 Market St., San Francisco, TU 5- 
4310; Vice Chairman: Ben Wolfe, 
Radio Station KPIX, 2655 Van Ness 
Ave., San Francisco 9, 776-5100; 
Secretary-Treasurer: Richard J. New
man, RCA, 420 Taylor St., San Fran
cisco, OR 3-8027

7? A-
Honey Rubenson

Lauler Larkin

CIRCUIT THEORY: For Informa
tion: Nicholas Kovalevski, ITT Kel
logg, 951 Commercial St., Palo Alto, 
326-3890.

COMMUNICATIONS SYSTEMS: 
For Information: W. R. Vincent, Stan
ford Research Institute, 333 Ravens
wood Ave., Menlo Park, 326-6200, 
Ext. 3054.

ELECTRON DEVICES: Chair
man: Murray I. Disman, Eitel-McCul- 
lough, Inc., 301 Industrial Way, San 
Carlos, 591-1451; Vice Chairman: 
Richard P. Borghi, Project M, Stan
ford University, 321-2300; Secretary: 
William E. Waters, Jr., Microwave 
Electronics Corp., 3165 Porter Drive, 
Palo Alto, 321-1770; Treasurer: Ken
neth L. Kotzebue, Watkins-Johnson 
Co., 3333 Hillview Ave., Palo Alto, 
326-8830

ELECTRONIC COiMPUTERS: 
Chairman: Louis J. Lauler, Lockheed 
Missiles & Space Company, 530 Uni
versity Ave., Palo Alto, 323-1831, Ext. 
141; Vice Chairman: David Condon, 
Stanford Research Institute, 333 Ra
venswood Ave., Menlo Park, 326- 
6200, Ext. 2533; Secretary-Treasurer: 
William Davidow, General Electric, 
Atomic Power, 175 Curtner Ave., 
San Jose 25, 297-3000

ENGINEERING MANAGEMENT: 
Chairman: Kenneth T. Larkin, Lock
heed Missiles & Space Co., P.O. Box 
504, Dept. 5003, Bldg. 151, Sunny
vale, 739-4321; Vice Chairman: John 
Phelps, 791 Woodstock Lane, Los 
Altos, 941-0730; Secretary-Treasurer: 
William Evans, A. B. Dick Corp., 3950 
Fabian Way, Palo Alto, 321-7203

INSTRUMENTATION AND 
CONTROLS: Chairman: Ronald K. 
Church, Hewlett-Packard Company, 
1501 Page Mill Road, Palo Alto, 
326-7000.

POWER: For Information: James 
J. McCann, Pacific Gas & Electric 
Co., 245 Market St., San Francisco 6, 
SU 1-4211, Ext. 2444.

SCIENCE AND ELECTRONICS: 
For Information: James J. Halloran, 
Electro Engineering Works, 401 
Preda St., San Leandro, LO 9-3326.

COMMUNICATION: Interim 
Committee: W. R. Vincent, Stanford 
Research Institute, Menlo Park, 326- 
6200; Owen E. Thompson, Secode 
Corp., 555 Minnesota St., San Fran
cisco 7, 621-2643; Maurice H. Kebby, 
Lenkurt Electric, 1105 County Rd., 
San Carlos, LY 1-8461; R. S. How
land, Pacific Telephone & Telegraph 
Co., 760 Market St., Room 700, San 
Francisco 2, EX 9-2951; Alfred R. 
Dole, Pacific Telephone & Telegraph 
Co., 760 Market St., Room 1124, San 
Francisco 2, EX 9-4974.
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MIXER/PREAMP COMBINATIONS 
low noise figure-2N2415 IF input stage 

• 
7.5-8.0 db noise figure

25 db gain from RF to IF 
IF bandwidth 10 me 

Specify 30 or 60 me IF 
Price: All units $575.00

IF POST-AMPLIFIERS
Built-in detector

RHG ELECTRONICS LABORATORY, INC.
94 Milbar Blvd., Farmingdale, L.I., NY. 

Engineering-Sales Representative: 
WALTER ASSOCIATES 

P.O Box 790, Menlo Park, Calif.
(415) DA 3-4606

>

Band
width
2 me

10 me
10 me

Risetime
0.5 /xsec
0.1 /zsec
0.1 /zsec

Center 
Freq.

30 me
30 me 
60 me

Gain
90 db
80 db
80 db

Frequency
1- 2 Gc
2- 4 Gc 
4-8 Gc

Frequency
7.5- 8.5 Gc
8.5- 9.5 Gc
9.5- 10.2 Gc

ptember

Model
ET 3002
ET 3010
ET 6010

These amplifiers also available at 20 and 42 
me center frequencies. Price: All units $325.00

_COAXIAL
Model
MP1-2
MP2-4
MP4-8

WAVEGUIDE
Model
MP-7 
MP-8 
MP-9

W
.' i f J -'7^ 

Holbrook Wahrhaftig

RADIO FREQUENCY INTER
FERENCE: For Information: Richard 
G. Davis, Lockheed Missiles & Space- 
Company, Research Division, 3251 
Hanover St., Palo Alto, RE 9-4321. 
Ext. 21447.

RELIABILITY: Chairman: R- 
Owen Holbrook, ARINC Research 
Corp., 467 Hamilton Ave., Palo Alto. 
321-0390; Vice Chairman: Roger H. 
McDonald, Sylvania Electric Systems 
P.O. Box 188, Mountain View, 968- 
6211, Ext. 2126; Secretary-Treasurer; 
William H. Wahrhaftig, Philco WDL, 
3875 Fabian Way, Palo Alto, 326- 
4350, Ext. 4224

SPACE ELECTRONICS AND 
TELEMETRY: Chairman: Steve Be- 
derka, Lockheed Missiles & Spsoe 
Company, P.O. Box 504, Dept. 65-80. 
Bldg. 104, Sunnyvale, 739-4321, Ext. 
28453; Vice Chairman: Tom Linders, 
Lockheed Missiles & Space Companv. 
P.O. Box 504, Dept. 65-80, Bldg. 104. 
Sunnyvale, 739-4321, Ext. 28453; 
Secretary - Treasurer, Robert Light. 
Sylvania, R.S.L., P.O. Box 188, Moun
tain View, 968-6211, Ext. 2024

(Continued on page 10)

All SOLID STATE 
MIXER/PREAMPLIFIERS 

IF POST-AMPLIFIERS
Integrated packages — 

tested from microwave to IF• 
Compact and rugged

Low power drain

Emitter follower output

: \ " !
Mansur

ENGINEERING WRITING AND 
SPEECH: For Information: Frank 
Mansur, Lockheed Missiles & Space 
Company, Research Division, 3251 
Hanover St., Palo Alto, 324-3311.

INFORMATION THEORY: Chair
man: Bernard Elspas, Stanford Re
search Institute, Bldg. 306B, 333 Ra
venswood Ave., Menlo Park, 326- 
6200, Ext. 3232; Vice Chairman: Nel
son M. Blachman, Sylvania Electronic 
Defense Labs, P.O. Box 205, Moun
tain View, 968-6211, Ext. 2460; Secre
tary-Treasurer: Thomas Kailath, De
partment of Electrical Engineering, 
Stanford University, Stanford, 321- 
2300

INSTRUMENTATION AND 
MEASUREMENT: Chairman: Mal
colm M. McWhorter, Vidar Corpora
tion, 2296 Mora Drive, Mountain 
View, 961-1000; Vice Chairman: Ir
win Wunderman, hp associates, 620 
Page Mill Road, Palo Alto, 321-8510; 
Secretary: Harrison S. Horn, Stanford 
Medical School, Palo Alto, 321-1200, 
Ext. 5229; Treasurer: J. L. Hussey, 
Lowell Instrument Laboratory, 320 
13th St., Richmond, 233-8566

MICROWAVE THEORY AND 
TECHNIQUES: Chairman: Leo 
Young, Stanford Research Institute, 
333 Ravenswood Ave., Menlo Park, 
326-6200; Vice Chairman: Robert J. 
Prickett, Hewlett-Packard Company, 
1501 Page Mill Road, Palo Alto, 326- 
7000; Secretary-Treasurer: Vernon G. 
Price, Stanford Linear Accelerator 
Center, Campus Drive, Stanford Uni
versity, Stanford, 321-2300, Ext. 4013

MILITARY ELECTRONICS: 
Chairman: C. Boyd Norris, Lockheed 
Missiles & Space Company, Parts Re
liability, Dept. 84-58, Bldg. 536, Sun
nyvale, 739-4321, Ext. 25321; Vice 
Chairman: Victor A. Conrad, Varian 
Associates, 611 Hansen Way, Palo 
Alto, 326-4000, Ext. 2212; Secretary: 
Charles Antony, Elmech Design Corp., 
149 San Lazaro Ave., Sunnyvale, 739- 
4840; Treasurer: Robert Horn, Ampex 
Corp., Rotary Recording Section, 
M.S.-14-6, 934 Charter Street, Red
wood City, 367-2011

PRODUCT ENGINEERING AND 
PRODUCTION: Chairman: W. Dale 
Fuller, Lockheed Missiles & Space 
Company, Dept. 52-40, Bldg. 204, 
3251 Hanover St., Palo Alto, 324- 
3311, Ext. 45821; Vice Chairman: 
Thomas E. Scatchard, Beckman In
struments, Inc., Berkeley Division, 
2200 Wright Ave., Richmond, 526- 
7730, Ext. 201-202; Secretary-Treas
urer: Harmon R. Traver, Hewlett- 
Packard Company, 1501 Page Mill 
Road, Palo Alto, 326-7000; Member
ship Chairman: Henry J. Kaider, 
Varian Associates, 611 Hansen Way, 
Palo Alto, 326-4000
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432-C

MWe-Swept, Marked, Calibrated... by KAY

Phone 967-9316

0.5 me to 1100 me 
Full 300 me sweep

Price: $1,295.00

A broad amplifier with critical roll-off, marked in frequency (fixed and 
variable) by the 7630-Aand 990-Aon a 300 me wide frequency sweep of the 
121-A, with calibrated level line set by the 432-C, switched in by the 255-A.

I
121-A Sweeping Oscillator * 
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432-C Attenuator
DC to 500 me
0 to 101 db in 1-db steps

Price: $ 1 1 0.00

121-A 
rbbbe

990-A CW Oscillator
4.5 to 220 me 
1.0V rms, AGC’d

Price: $373.00

& ssa M wi sa

Write for complete catalog information

KAY
ELECTRIC COMRANV

7630-A Frequency Marker
200 kc to 220 me
40 crystal markers

Price: $425.00 (Plus markers)

I 
I 
I 
I 
I 
I 
I + 
I

i 255-A Coaxial Electronic Switch
DC to 500 me 

_____________________________ I 70 db “off" at 200 me 
Maple Ave, Pine Brook, Morris County, New Jersey | Price: $295.00

Dept. G-9 • CApital 6-4000
KAY CUSTOMER SERVICE FACILITY: P.O. Box 206, Goleta, California
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NORTH ATLANTIC 
INDUSTRIES, INC.

tsi 
TECH - SER, INC. 
ELECTRON ICS 
ENGINEERING 
RERRESEN TAT IVES 
CALL CECIL BRITT OR JACK PENWELL FOR SERV
ICE AT TSI’S NEV/ OFFICE: 800 SAN ANTONIO 
ROAD, PALO ALTO, CALIFORNIA, DA 6-9800

the

September

remarks from the

TSI has complete data on the 
above instruments, also a condensed cata
log covering North Atlantic’s instrument 
servos, phase angle voltmeters, ratio 
boxes. AC to DC converters, and related in
struments. This data and expert applica
tions assistance, from TSI Engineers are 
yours for the asking. Call TSI for service. 
No obligation, of course.

MODEL RB-504T INVERTING RATIO BOX 
Use: For precision calibration of resolvers 
and synchros where minimum loading, high 
accuracy and low phase shift are essential. 
Can be used with the Model VM-301 for 
rapid direct reading of nulls, phase shift 
angles and quadrature voltages.
Specs: Ratios from4-1.111110 to— 1.111110. 
3ppm isolated, 1ppm direct accuracy at 
400cps. 50cps to 3kc frequency range.

precision ac 
measurement 

&, checkout 
instruments

Brace Angwin, long a diligent and out
standing leader in IRE, W'ESCON, and 
IEEE affairs, played a key role in the 
regional meeting in August as chairman 
of the bylaws and districting commit
tees. He is a nominee for Region 6 
Director on the ballot received a short 
time ago.

The Sixth Region came of 
age last month in San Fran
cisco. During Wescon, the re
gion’s new bylaws were 
adopted upon which our fu
ture operation will be based. 
In addition, the organizational 
pattern of the region was for
mulated and fundamental de
cisions were made to clarify 
and initiate programs involv
ing student affairs, awards, 
and regional meetings. That 
Sixth Region meeting, there
fore, became a major mile
stone in fusing together the 
strengths of its parents, the 
AIEE and the IRE, into a new 
and virile giant within 
IEEE, to better serve 
members and their profes
sion.

these ten sections has been 
approved to provide the op
portunity for Wescon partici
pation, single “Bulletin" pub
lication, business office oper
ation, and PTG chapter par
ticipation to the entire mem
bership. Otherwise each sec
tion operates with complete 
autonomy. Other districting 
opportunities are being ex
plored by a regional planning 
committee to afford the ad
vantages of long range and 
consistent planning where 
rash action may compromise 
the more solid organizational 
structure or even confuse 
communications.

The region has identified 
Wescon and the IEEE Region 
6 Annual Conference as the 
two technical and organiza
tional meetings of regional 
scope. Within these activities 
the broad base of the IEEE 
both technically and organ
izationally will be covered. 
The first conference will con
vene for the first time in Salt 
Lake City in April and should 
prove to be an outstanding 
event.

As has always been the 
traditional role of the West, 
the Sixth Region, IEEE, 
through its progressive and 
far-sighted activities, seems 
destined to lead the institute 
in its exciting and profitable 
journey into the future. It now 
falls on every member to 
carefully select their repre
sentatives at section and re
gion level, demand efficient 
and effective leadership from 
them, and wholeheartedly 
support them in the interest
ing era before us.

MODEL VM-301
BROADBAND PHASE ANGLE VOLTMETER 

Use: Measures both phase angle and mag
nitude of complex AC signals and their 
vector components with respect to refer
ence voltage. Ideal for amplifier and net
work design, vibration analysis, phase 
sensitive null detection in production and 
laboratory, telemetry system analysis, and 
bio-medical research.
Specs: Phase measurements from 10cps to 
lOOkc. 1mv to 300v voltage range in 12 
ranges. 0.2° accuracy from 0 to 360°. 
2 microvolts null sensitivity.

Under the IEEE a new or
ganizational level, the district, 
is identified. In contrast to the 
AIEE’s previous “district,” 
this level is optional and falls 
between the section and re
gion. It offers the opportunity 
t o contiguous sections t o 
support joint activities, such 
as publications, Wescon, stu
dent programs, and PTG ac
tivities, and still maintain the 
many advantages of local fra
ternal cohesiveness by bring
ing into critical focus the geo
graphic centers of profes
sional activity that define the 
ideal section. Also, the dis
trict offers much as a solu
tion to the problem of region
al committee procedures and 
regional communications be
tween the 32 sections bound
ed by Hawaii, the Rockies, 
Alaska, and Mexico.

The region has, wisely, de
cided that the districting of 
sections will be used only 
where distinct advantage and 
need exist. Initially, the giant 
and cumbersome Los Ange
les Section has been dis
solved and 10 completely in
dependent sections have re
placed it. The districting of
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CATHODE RAY TUBES, MULTIPLIER PHOTOTUBES, 
STORAGE TUBES, IONIZATION GAUGES, 
SPECIAL-PURPOSE ELECTRON TUBES
The engineering skill and experience that have developed well 
over 4,000 different tube designs lie behind each of DuMont’s 
standard and special tubes.

DUMONT LABORATORIES 
ELECTRONIC TUBE DIVISION 

750 BLOOMFIELD AVENUE. CLIFTON. NEW JERSEY

September 1 ,

If your particular requirements cannot be met by one of 
these, the same extensive background and a highly capable 
research and development section is available either to modify 
an existing design, or to create a wholly new one.
Competent technical consultation on either custom-designed 
or Standard DuMont tubes is available from:

R.W.THOMPSON ASSOC., INC.
4135 El Camino Way, Palo Alto, Calif.

DAvenport 1-6383

—LMSC photo 
Broadband conical inflatable antenna for 
use in space

severe by using inflatable antennas of 
laminated mylar and aluminum foil. 
Considerable care is required to avoid 
premature inflation by trapped gas in
side the antenna, snarling of the an
tenna as it inflates, torque forces 
which would disturb satellite orienta
tion and leakage of undesired gases 
where sensitive measurements are 
being made.

Inflating is generally accomplished 
with a small bottle of carbon dioxide. 
After the antenna pressure equals the 
bottle pressure the antenna pressure is 
relieved as completely as possible by 
opening valves directly to the ambient 
vacuum. Seldom does the internal 
vacuum approach within two orders 
of magnitude of the surrounding me
dium, even on extended satellite 
flights due to the slow molecular flow 
behavior of the remaining gas.

Many various antenna types have 
been constructed, tested, and proven 
in satellite operation. It would appear 
that any conceivable antenna could 
now be constructed for space missions 
in this manner with assurance of suc
cess.

meet i ng re v i e w

INFLATABLE ANTENNAS

Typical of the reviews of technical 
meetings submitted by reporters from 
each of the 19 PTG’s active within 
the San Francisco Section is the fol
lowing:
Glen Fisher, supervisor of the mi

crowave application dept., Lockheed 
Missiles and Space Co., Sunnyvale, 
addressed the June meeting of PTGAP 
on the subject, “Inflatable Mechan
isms for Space Antennas.”

Electronics engineers and physicists 
seldom give adequate credit to the 
mechanical engineer who converts 
their broad specifications into work
able structures. Specifically, a variety 
of large antennas is required for de
ployment from space vehicles. The 
lack of gravity', inclement weather, 
and extraneous torques impose less 
mechanical strain. However, light 
weight and compactness are required 
as well as resistance to the space en
vironment, such as disintegration of 
materials, wide temperature possibili
ties, and “cold welding” because of 
the low pressure.

These problems have not proven



WITH’ AMEN MOTIVE !

MORE DIRECTORY
STUDENT BRANCHES

LET US HEAR FROM YOU ...

SMLLS
OF THE

ELECTRONIC INDUSTRY

GUARANTEED

TEMPORARY OFFICE HELP

Ma««-A-Work-Call---
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O’HALLORAN
ASSOCIATES
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Stanford University,
Stanford, 321-3300
Advisor: Robert W. Newcomb

San Jose State College, 
San Jose 14, 294-6414 
Advisor: Harry Engwicht

Heald Engineering College, 
1215 Van Ness Ave., 
San Francisco, OR 3-5500 
Advisor: Roy O. Hurd

Many satisfied electronic clients 
large and small

TO MATCH
THE NEEDS

San Francisco State College, 
1600 Holloway Ave., 
San Francisco, JU 4-2300 
Advisor: Rene B. Marxheimer

University of Santa Clara, 
Santa Clara, AX 6-3360 
Advisor: Dolan Jones

FOR 
BUSINESS 

INSURANCE 
PLANNING

I

University of California, 
Berkeley 4, TH 5-6000 
Advisor: William J. Welch

I

at 327-0880

BP
• CALIF.

IN OUR OFFICE:
Typing, payrolls, calculating, clerical, key
punching, inventories, mailings

September

IN YOUR OFFICE:
Typists, stenographers, transcribers, clerks, 
keypunch operators, bookkeepers, program

mers

U.S. Naval Postgraduate School.
Monterey, FR 2-7171
Advisor: G. Robert Giel

ASSISTANCE TO 
TECHNICAL 

FIRMS

“SALES ENGINEERS”—Men who 
stand a little above the throng. 
Here is a breed who know what 
they want.
No daydreaming, No indecision 
exists. Just INDIVIDUALITY, and 
they make the M0$T of that.

YOU CAN TOO!

WEN BROWN. M.B.A., Stanford.
1963 Member Million Dollar 

Round Table
. . Profit Sharing
. . Pensions
. . Deferred Compensation

for Executives
. . . Group Hospitalization and Surgical
. . . Group Life and Accidental Death
. . . Weekly Payments for

Sickness or Accident
. . . Major Medical Coverage
. . . Disability Income
. . . "Split-Dollar” Plans
. . . Key Man Insurance
. . . Stock Redemption
. . . Business Continuation

Sole Proprietor
Partnership
Corporation

. . . Estate Cost Reimbursement

. . . Salary Continuation

. . . Personal Estate Planning
WEN BROWN

701 Welch Road, Suite 2222
Palo Alto, California

326-1554 Res. 854-5509

MASSEY
TEMPORARY 

SERVICE, INC.

480 Lytton Avenue 
Palo Alto

DA 4-0651 EM 6-8476

Just phone us

THE NATIONAL PRESS 
In the Stanford Industrial Park 
850 HANSEN WAY • PALO ALTO

Is Your Corporate
Image Blurred?
Supposing you had never heard of your com
pany . . . that you knew nothing of its 
products, services, or people.
Now look at your company literature—from a 
hard, appraising, critical viewpoint. While you 
are looking, remember that each piece builds 
or blurs your corporate image in the eyes of 
people who matter.
Is your letterhead up to date? If it isn’t, 
your company may be judged old-fashioned.
Is your annual report amateurish? If it is, 
sound policies may be misunderstood.
Do mediocre catalogs, brochures, folders 
make your quality products look like inferior 
substitutes?
Your printed literature creates your corporate 
image! You can't afford to let your corporate 
image be blurred! A poor one is too ex
pensive!
Let us talk to you about corporate images and 
how to build them!

MEETING CALENDAR
PROFESSIONAL TECHNICAL GROUPS 

Electronic Computers
8:15P.M. • Tuesday, September 17, 1963

(Joint meeting with PTGSET, see below) 
Space Electronics & Telemetry

8:15 P.M. • Tuesday, September 17, 1963
(Joint meeting with PTGEC)
"Vehicle-Borne Telemetry Data Compression”
Speakers: Richard Schomburg and Harvey Massey

Lockheed Missiles & Space Company, Sunnyvale
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
Dinner: 6:15 P.M., El Camino Bowl, 2025 El Camino Real, Mountain View
Reservations: Robert Light, 968-6211, Ext. 2024

ELECTRONICS tNGiSCtHS • SALES REPRESENTATIVES
• No. Hollywood, Colilornii • Polo Allo, Californio ■ Anaheim. California 

T» anj'e 7-0173 OA.enport $-H93 JEtfenon 4-5818
• San Ditto, California • Phoenn and Tucson, Arizona 

Academy 4-2824 EMerpr.se 1200

EMerpr.se
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Advanced Work in 
H-F Communications

$790
$850

378 Cambridge 
Palo Alto 
California 
321-6582

[c

Engineers ...

AT FORUM 
Professionals 
serve the needs of

Professionals

1601 California Avenue, Palo r\lto, Calif. 
Telephone: (415) 321-4175 

an equal opportunity employer

--------
•jLJ

grid returns
LETTER TO THE EDITOR

Palo Alto

FORUM
PERSONNEL AGENCY

ill
affiliations In major cities throufhout the country

Granger Associates specializes in 
advancing h-f communications tech
nology. The emphasis is on proprie
tary development. Excellent oppor
tunities exist for engineers with 
experience in

SPECIFIC PRODUCTS -
P.O. BOX 425 21051 COSTANSO ST.

WOODLAND HILLS. CALIF.
DIAMOND 0-3131 AREA CODE. 213

Prices & specifications subject to change

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.

Granger
Associates

grid—1 1
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section notes
REGULAR TUESDAY LUNCHEON
A special luncheon table is reserved 

every Tuesday at the San Francisco 
Engineers Club for members of IEEE. 
Club membership is not required and 
a cash ticket may be purchased from 
the cashier for $2.00, including tax. 
No reservations are required.

IEEE members are invited to drop 
in for lunch whenever they are in the 
San Francisco area on Tuesdays. The 
club occupies the 15th floor at 206 
Sansome St., San Francisco.

MODEL SR7-H WWV RECEIVER

Dual conversion type. S meter, phone jack 
and speaker. Noise limiter, antenna trimmer, 
and provision for oscilloscope or headphones. 
31/2" x 19" x 8*/2" rack mount or 3*/2" x 
12" x 8!/2" bench model..................... $345

MODEL WVTR RECEIVER

All transistorized for utilizing WWV and 
WWVH broadcasts. Frequencies to 25 mc- 
crystal controlled. Rack 31/2"xl9"x5l/2".
Battery power $560 AC power supply $590 
Portable WWVT (9"xl2"x5") available $590

MEASURE AND 
STANDARDIZE 

FREQUENCIES 
TO ONE PART IN 10 BILLION! 

MODEL VLA Receiver Phase Comparator 
and MODEL SRA Servo Phase Shifter 

make an automatic system for standardizing 
local frequencies to VLF standard frequency 
broadcasts. Graphic records of corrections 
made to local oscillator signals. Uses inex
pensive oscillators. Each unit 3!/2" standard 
rack panel.
MODEL VLA $1490 MODEL SRA $1990 

Three frequency receivers now available

MODEL WWVC COMPARATOR
Highly sensitive (1 /xv) crystal controlled 
receiver for utilizing WWV and WWVH trans
missions in precision audio and radio 
frequency work and time interval measure
ments. 2" oscilloscope, 3" speaker.
5*4" x 19" x 91/2" rack mount
Cabinet model............................ .

<€>•'<» V (> «> o <a»
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IEEE, who has spent more time, and 
who has been more effective than 
Bruce Angwin. For this first year of 
the new joint society, Bruce’s experi
ence, dedication, and personality make 
him, in my opinion, the ideal man to 
serve all of us as Director of the Sixth 
Region of the IEEE.

ALBERT J. MORRIS 
PRESIDENT 

RADIATION AT STANFORD

lecture series notes
INFORMATION/COMMAND-CONTROL
A statewide series of 15 lectures on 

information sciences in command and 
control will be presented by Uni
versity of California Extension at Mof
fett Field, Los Angeles, Fullerton, and 
San Diego beginning September 23.

Editor, the Grid:
There are two very fine candidates 

up for election as Director of the Sixth 
Region of the IEEE. They are Bruce 
Angwin and Robert W. Ulman.

The purpose of this letter is to say 
something about Bruce Angwin’s 
unique qualifications for this job at 
this time, qualifications which cannot 
be inferred from a simple review of

Please contact our Personnel Mana
ger. Local interviews by engineering 
staff are possible.

be inferred from 
his biography.

In 1955, when I was chairman of 
the San Francisco Section of the IRE, 
Bruce Angwin was chairman of the 
Los Angeles Section. Prior to that 
time, the relations between the two 
groups left much to be desired. By a 
simple handshake with Bruce, all dif
ferences between the two sections 
were resolved, and in the succeeding 
eight years his continuing participa
tion in IRE affairs in Los Angeles has 
been a most significant factor in main
taining amiable relations between the 
sections.

Since 1955, I have served with 
Bruce on the Seventh Region IRE 
committee, on the Wescon board, and 
have consulted with him many times 
on IRE and IEEE matters. I know of 
no person who has been more dedi
cated to the welfare of the IRE and

» » j * J * y J



Bendat BeckersEvans Helgesson van Hees Sommers

SPACE GUIDANCE CENTER
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Technical Direction & Senior Staff Levels
Candidates with more than five years’ professional experi
ence are invited to investigate newly defined positions in
volving the design and establishment of new programs 
and new systems in a fine professional environment.

Past accomplishments include: developing the rugged 
IBM computer used in the guidance system of the TITAN 
II Intercontinental Missile; producing an advanced mem
ory for the NASA Orbiting Astronomical Observatory; and 
designing the guidance computers for the Gemini space
craft and the SATURN booster.

Principal Areas of Investigation Today 
Reconnaissance Data Acquisition • Reconnaissance Data 
Processing • Design Automation • Systems Synthesis • 
Operations Research • Guidance and Control Systems 
Design • Inertial Guidance Systems and Equipment • 
Space Navigation • Manned Space Flight • "ADVANCED 
COMPUTER ORGANIZATION AND RELIABILITY • Space Trajec
tory Analysis • Semiconductor Physics • Thin Film Studies 
• Aerospace Materials Engineering • Electromagnetic and 
Optical Sensors • High Resolution Radar • Information 
Retrieval Programming • Optics/Electron Beam • Power 
Supplies • Analog to Digital Systems.

There are Senior Positions to be Filled in: 
Advanced Systems Research • Applied Research • Opera
tions Analysis • Human Factors • Marketing • Systems 
Development.

Specific Position Defined 
*(Advanced Computer Organization)

• Minimum of ten years’ experience in digital computer 
logic and systems design or related fields • Complete 
familiarity with aerospace systems environment and capa
bility for synthesizing advanced aerospace computer 
concepts • Minimum of four years devoted to leadership 
of a technical group.
IBM, an Equal Opportunity Employer, offers a farsighted 
program of personal and family benefits.

Geographic locations are in: 
Owego, N. Y. (in the Finger 
Lakes region); Huntsville, Ala.; 
and Los Angeles, Calif.

IBM
INTERNATIONAL

William E. Evans, Jr., has been 
named head of a new data systems 
dept, at Granger Associates, Palo Alto, 
reporting to E. W. Pappenfus, vice 
president for engineering, and dealing 
broadly in the electronic signal proc
essing and display field. Evans has 
been manager of A. B. Dick Com
pany’s laboratory in Palo Alto since 
1959.

Manager of Employment
Dept. 714J
IBM Space Guidance Center

® Owego, N. Y.
BUSINESS MACHINES CORPORATION

Your letter or wire will receive immediate and confidential 
personal attention.

grid swings
IT IS REPORTED:

Dr. Julius S. Bendat has announced 
formation of Measurement Analysis 
Corp., Los Angeles, to conduct re
search in fields involving mathemat
ical and engineering analysis of phys
ical problems, particularly those re
quiring measurement and analysis of 
random phenomena.

Dr. Alan L. Helgesson is a new en
gineering specialist with Melabs, Palo 
Alto, and will be engaged in research 
and development on parametric am
plifier devices in the semiconductor 
devices branch of the microwave dept, 
to further advance the company’s ca
pabilities in the parametric amplifier 
field.

Kenneth T. Larkin, associated with 
the Lockheed Missiles & Space Com
pany since 1956, has been named di
rector of engineering, filling the va
cancy created by the death of F. J. 
Bednarz. Dr. H. Potter Kerfott will 
serve as assistant director of engineer
ing, and Dr. Roger E. Gaumer as act
ing laboratory director of the divi
sion’s mechanical and mathematical 
sciences laboratory.

Robert van Hees has been pro
moted to the newly created post of di
rector of engineering, and Richard 
Elsworth has been named chief engi
neer at Kelvin Electric Co., according 
to W. I. Elliott, president of the Van 
Nuys, Calif., manufacturer of pre
cision wire-wound resistors and net
works.

Raymond J. Senger, president of 
Develop - Amatic Engineering, Palo 
Alto, has announced the appointments 
of George R. Sommers, as senior vice 
president-marketing, and Leonard F. 
Beckers, as senior vice president-fi
nance. They have also been elected 
directors and members of the execu
tive committee.

IBM FEDERAL SYSTEMS DIVISION
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TIME —SIDEREAL OR EPHEMERIS
Whatever your time reference, you can save 
time by calling Neely Enterprises for factory- 
authorized service of your equipment. Neely’s 
local sendee facilities are manned by senior tech
nicians who undergo continual factory training 
to assure you of the finest service at minimum 
cost on instruments from the Hewlett-Packard 
family of companies. This service includes in-

FREQUENCY DIVIDER AND CLOCK
II3BR 

PACKARD

ENTERPRISES
THIRTY YEARS OF SERVICE
an affiliate of Hewlett-Packard, representing Boonton Radio, Dymec, Harrison Laboratories, Hewlett-Packard, 
F.L. Moseley and Sanborn Company. Offices: North Hollywood: 3939 Lankershim Boulevard, TR 7-1282; San Diego: 
1055 Shafter Street, AC 3-8103; San Carlos: 501 Laurel Street, 591-7661; Sacramento: 2591 Carlsbad Avenue, 
482-1463; Scottsdale: 3009 North Scottsdale Road, 945-7601; Tucson: 232 South Tucson Boulevard, MA 3-2564; 
Albuquerque: P.O. Box 8366, Station C, 6501 Lomas Blvd., N. E., 255-5586; Las Cruces: 114 South Water St., 526-2486

and-out-of-warranty repairs, calibration anc 
certification. To insure prompt service on your 
equipment, Neely maintains a large, local fac
tory parts inventory. This also means one day 
service on the majority of your parts orders.

When your instruments need attention, be 
sure they get the best. Call Neely, your factory- 
authorized service center.
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G. S. Marshall C». 
Goodrich & Asso:. 
Moxon Electronics

Birnbaum Sales Company, Inc.

626 Jefferson Ave., 
Redwood City; EM 8-7757

Artwel Electric, Inc.

1485 Bayshore Blvd..
San Francisco; 586-4074

Dynamic Associates
1011 -D Industrial Way. 
Burlingame; 344-1246

Duncan Electronics, Inc. 
Dymec, Division of H-P 
Dynatran Electronics Corp.

Eckel Corporation  
E H Research Laboratories, Inc. 
Elcor, Inc. . ........

Goodrich & Assoc., Ja 
68 Allston Way, 
San Francisco; OV 1-3874

Marshall Company, G. S. 

708 Warrington Road, 
Redwood City; 364-9023

Moxon Electronics 
J. Logan & Assoc. 

Birnbaum Sales Co. 
...J. Logan & Assoc.

James Knights Co.
Jetronics Labs
J-Omega Company 

Fabri-Tek, Inc  
Fabricast Inc  
Fairchild/Dumont Labs 
Fairchild Semiconductor G. S. Marshall Co. 
Fil-Shield Div. of Filtron, Inc Carl A. Stone Assoc. 
Filtors, Inc Compar San Francisco 
Flow Corporation G. H. Vaughan Co. 
Fluke Mfg. Co., John McCarthy Assoc. 
Franklin Systems, Inc Carl A. Stone Assoc. 
Frenchtown Porcelain Co. Compar San Francisco 
Frequency Engineering Lab West Eleven

Moxon Electronics

15 - 41 st Avenue, 
San Mateo; 345-7961

McDonald Associates 
716 Wilshire Blvd., 
Santa Monica: 394-6610

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

............Costello & Co.

........... Costello & Co. 
R. W. Thompson Assoc.

White & Co.
G. H. Vanghai
Costello & C».

J. Logan & Assoc. 
McCarthy Assoc.

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

Costello & Company 

535 Middlefield Road, 
Palo Alto: DA 1-3745

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

White & Ce.
G. S. Marshall Co.

......V. T. Rupp Ci.
The Thorson U.

. . V. T. Rupp Ci.

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

Hill Company, J. T.

4117 El Camino Way. 
Palo Alto; 327-0311

McCarthy Assoc. 
Moxon Electronics 
O’Halloran Assoc.

Costello & Co.
J. T. Hill Co.

Neely Enterprises
501 Laurel St., 
San Carlos: 591-7661 

1317 Fifteenth St., 

Sacramento; GL 2-8901

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

Long & Associates, Inc.

505 Middlefield,
Redwood City; EM 9-3324

General Instrument, Capacitor Div. J. Logan 
General Instrument, Semiconductor Div. J. Logan 
General Ultrasonics Div. (Acoustical TechSer, Inc. 
Globe Industries Long & Assoc, 
Gruenberg Electric Co. Peninsula Assoc.

Impact-O-Graph Corp.
Industrial Instruments, Inc. 
Inland Motor Corp. 
International Resistance Co. 
ISO/Serve, Inc

mes L.

Dana Laboratories, Inc. 
Datamec Corporation
Datapulse, Inc
Decker Corporation
DeMornay-Bonardi Corporation 
Diamond Antenna & Microwave Corp. Wright
Di/An Controls, Inc Wright Engineering 
Digital Electronics, Inc. Peninsula Assoc.
Digitronics Corp. Components Sales Calif.
"----- ”* ‘ ‘  Birnbaum Sales Co.

Neely Enterprises 
 G. H. Vaughan

Compar San Francisco
1817 Bayshore Highway 

Burlingame: 697-6244

Ballantine Labs, Inc Carl A. Stone Assoc. 
Barnes Engineering Co. Costello & Co. 
Bausch & Lomb, Inc  Perlmuth Electronics 
Bay State Electronics Corp. Perlmuth Electronics 
Beckman/Berkeley Division V. T. Rupp Co. 
Beckman/Stevens-Evans, Inc V. T. Rupp Co. 
Behlman/Invar Electronics Corp. ... Snitzer 
Biocom, Inc .............. Schwarzschild Assoc.
Blaw-Knox _......The Thorson Co.
Block Associates, Inc W. K. Geist Co. 
Bogart Mfg. Corp —. Jay Stone & Assoc. 
Boonshaft & Fuchs, Inc W. K. Geist Co. 
Boonton Electronics Corp. ...O'Halloran Assoc. 
Boonton Radio Co., Div. of H-P Neely Enterprises 
Borg Equipment ... .. Recht Assoc.
Bryant Computer Products Costello & Co. 
Burr-Brown Research Corp W. K. Geist Co.

jrroughs Corp., ECD ......................Tech Ser, Inc.
ton, Trans Electronics, Div. Jay Stone & Assoc.

Keithley Instruments T. Louis Snitzer C».
Kewaunee Scientific Equipment 
Kemet Co  
Kepco, Inc  
Kinetics Corporation .........
KRS Electronics .....................

California Instruments Corp  V. T. Rupp Co. 
California Technical Indus. . Perlmuth Electronics 
Century Electronics & Instruments V. T. Rupp Co. 
Chrono-Log Corp. . West Eleven 
Cimron Corporation Ault Assoc. 
CircuitDyne Corp T. Louis Snitzer Co. 
Clairex Corp Moxon Electronics 
Comcor, Inc  Moxon Electronics 
Communication Electronics . Costello & Co. 
Components Engineering & Mfg. Co. Premmco 
Components for Research White & Co. 
Computer Instruments Corp. Components Sales 
Computer Measurements Co. . 
Continental Connector Co. 
Continental Sensing, Inc  
CTS Corp

.....White & Co.
V. T. Rupp Co.

T. Whychell Co.
Electra Manufacturing Co. Birnbaum Sales Co.
Electro Assemblies, Inc. Birnbaum Sales Co.

G. S. Marshall Co.
Walter Assoc.

West Eleven

Accutronics, Inc G. S. Marshall Co. 
Ace Engineering & Machine Co.

R. W. Thompson Assoc. 
Adcom Corporation W. K. Geist Co. 
Adirondack Wire & Cable Co Schwarzschild Assoc. 
AD-YU Electronics Labs, Inc Carl A. Stone Assoc. 
Aertech Jay Stone & Assoc. 
Airborne Instruments Lab Wright Engineering 
Alfred Electronics Moxon Electronics 
Ameray Corporation White & Co. 
American Nuclear Corp McCarthy Assoc. 
Ammon Instruments, Inc Tech-Ser, Inc. 
Antlab, Inc Jay Stone & Assoc. 
Applied Magnetics Corp .. The Thorson Co.
Applied Microwave Lab., Inc Moxon Electronics 
Applied Research, Inc. ... Jay Stone & Assoc. 
Applied Systems Corp ........Jay Stone & Assoc.
Applied Technology, Inc ... Moxon Electronics
Arizona Instruments West Eleven 
Arnold Magnetics Corp Walter Assoc. 
Arra __ ___ -___West Eleven
Astrodata, Inc Moxon Electronics 
Astron (Skottie Electronics) Corp  Long 
Autronics Corp ........... The Thorson Co.

Electron Products .
Electronic Modules Corp. 
Electronic Products Corp. .IICSl CICYUII

Electronic Research Assoc., Inc. Tech Ser, Inc.
Emcor, Ingersoll Products Div. T. Louis Snitzer Co. 
EMI O’Halloran Assoc.
Empire Devices, Inc. .Carl A. Stone Assoc.
Eppley Laboratory, Inc  W. K. Geist Co. 
Eubanks Engineering Company Tech-Ser, Inc.

Hammarlund Mfg. Co. R. W. Thompson Assoc. 
Hamner Electronics  McCarthy Assoc. 
Hardwick, Hindle, Inc.  Long & Assoc. 
Harrison Labs., Div., H P Neely Enterprise* 
Heli-Coil Corp  Premmco, Inc. 
Heller Industries, Inc TechSer, Inc. 
Hewlett-Packard Company Neely Enterprises 
Holt Instruments Laboratories W. K. Geist Co. 
Hughes Aircraft Co., Instruments Walter Assoc



Artwel Electric

I

grid — 1 3

Peninsula Associates
1345 Hancock Street.
Redwood City: EM 9-1226

Quality Transformer & Coil Co., Inc.
Quan-Tech Labs

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

' ; Schwarzschild 
Jay Stone & Assoc.

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

1

I

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

Stone Associates, Carl A.
800 N. San Antonio Road, 

Palo Alto; DA 1-2724

Radiation Instr. Devel. Labs, Inc 
Raytheon - Distributor Products

Raytheon (Industrial Division) 
RCL Electronics, Inc — 
RdF Corporation  
Renco Dry Box Glove Company 
Rixon Electronics, Inc............
RHG Electronics Laboratory 
Rohde & Schwarz Sales Co. .. 
Rowan Controller Co  
Rutherford Electronics

Perlmuth Electronics 
McCarthy Assoc. 

G. S. Marshall Co. 
. Tech-Ser, Inc. 

White & Co. 
..... Costello & Co. 

Walter Assoc. 
.....W. K. Geist Co. 
.....Artwel Electric 
Moxon Electronics

Stone & Assoc., Jay 
349 First Street. 
Los Altos: 948-4563

West Eleven, Inc.
210 California Ave., Suite K.

Palo Alto; 321-3370

Walter Associates 
Box 790. Menlo Park: 

323-4606

Premmco, Inc. 
......White & Co. 

Compar San Francisco

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

Perlmuth Electronics
941 Charleston Road.
Palo Alto; DA 1-5064

Snitzer Co., T. Louis 
1020 Corporation Way 

Palo Alto; 968-8304

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

Vaughan Co., G. H.
Box 1253. Palo Alto;

DA 1-1347

Varian Associates, Recorder Div.
Velonex -..............

White & Company 
788 Mayview Ave., 
Palo Alto: 321-3350

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

Schwarzschild Associates 

1405 - 4th Avenue, 
San Francisco; SE 1-8282

I

Thompson Associates, R. W.

4135 El Camino Way.
Palo Alto: DA 1-6383

United Shoe Machinery Corp.
United States Dynamics......
Unitrode Transistor Corp vw...r-  Utah Research & Development Co...The Thorson Co.

Radiation at Stanford O’Halloran Assoc. 
Radiation Counter Laboratories, Inc. White & Co. 
Dorfiatinn instr Devel. Labs, Inc... R. W. Thompson

Omni Spectra, Inc  . Walter Assoc.
Optimation, Inc. McCarthy Assoc.
Oread Electronics Laboratory, Inc. V. T. Rupp Co.
Oregon Electronics Mfg. Co  White & Co.

Artwel Electric 
Moxon Electronics

Ault Assoc.

Pacific Data Systems ... Moxon Electronics 
Paradynamics, Inc. O’Halloran Assoc. 
Peerless Electrical Products Birnbaum Sales Co.

Syracuse Electronics, Inc. . 
Systems Research Corp. ... 
Systron-Donner Corporation

. McCarthy Assoc. 
........ Ault Assoc. 

iSrSlnkin’E,'nerCOrP'MoxTEl'echoCnics
V ilmnn P|nc ................-........... 6- S- M3rSha" C°'
Xethcs Schwarzschild Assoc.

T. Louis Snitzer Co. 
.....Elliott Recht Assoc. 
.............Long & Assoc.

Components Sales 
T. Louis Snitzer Co. 

Inc Tech-Ser, Inc.

Magnetic Metals, Inc. Compar San Francisco 
Marconi Instruments Moxon Electronics 
Maser Optics, Inc., Trident Div. .. Peninsula Assoc. 
McLean Engineering Labs . T. Louis Snitzer Co. 
McLean Syntorque Corporation T. Louis Snitzer Co. 
Melabs  Perlmuth Electronics
Melcor Electronics Corp. Components Sales Calif. 
Metrix, Inc  White & Co.
Metron Instrument Co. Components Sales Calif. 
Micro-Power, Inc. Walter Assoc. 
Micro-Tel Corp  Walter Assoc.
Microwave Associates  Elliott Recht Assoc. 
Microwave Electronics Corp. Jay Stone & Assoc. 
Mid Eastern Electronics, Inc. Perlmuth Electronics 
Millitest Corp Components Sales Calif. 
Moseley Co., F. L.  Neely Enterprises
Motorola, Inc  Perlmuth Electronics 
MSI Electronics, Inc. Walter Assoc.

Tally Register Corp Moxon Electronics 
Tamar Electronics, Inc..................... Premmco, Inc.
Tech-Stok, Inc.................................. Tech-Ser, Inc.
Telewave Laboratories, Inc. T. Louis Snitzer Co. 
Telonic Industries and Engineering............Snitzer
Tenney Engineering, Inc................ The Thorson Co.
Test Equipment Corp V. T. Rupp Co. 
Thermal Systems, Inc Costello & Co. 
Trak Microwave Corp Wright Engineering 
Transistor Specialties, Inc. O’Halloran Assoc. 
Transnuclear Corporation................... White & Co.
Triconix Inc................ ................... Peninsula Assoc.
Tri-Ex Tower Company R. W. Thompson Assoc. 
Trimm Inc R. W. Thompson Assoc. 
Trygon Electronics, Inc...............Moxon Electronics
Tucor Company .............. Wright Engineering

Philbrick Researches, Inc Tech-Ser, Inc. 
Philco (Microwave Div.) Compar San Francisco 
Phillips Control Relays Long & Assoc. 
Physics Research Laboratories, Inc. W. K. Geist Co. 
Polarad Electronics  ’ ' ~ 
Potter and Brumfield  
Power Designs, Inc  
Precision Mechanisms Corp. 
Probescope Company, Inc. 
Pyrofilm Resistor Company,

Narda Microwave Corp. O’Halloran Assoc. 
Navigation Computer Corporation Snitzer
Neff Instrument Company Ault Assoc.
Nesco Instruments (Div. of Datapulse) Schwarzschild 
NJE Corporation Ault Assoc.
North Atlantic Industries, Inc. Tech-Ser, Inc. 
Northeast Scientific Corporation . White & Co. 
North Hills Electronics, Inc. G. H. Vaughan

Waters Corporation, The _...G. H. Vaughan 
Waters Manufacturing, Inc. Goodrich & Assoc. 
Watkins-Johnson Co Perlmuth Electronics 
Wavetek .......................................McCarthy Assoc.
Wayne-George Corp Wright Engineering 
Weinschel Engineering, Inc Jay Stone & Assoc. 
Weldmatic Div. of Unitek Corp.......... Tech-Ser, Inc.
Welwyn Compar San Francisco 
WEMS, Inc.........................................Tech-Ser, Inc.
Wesco Electrical Co., Inc Schwarzschild Assoc. 
Wilk Instruments V. T. Rupp Co. 
Wiltron Co................................... O’Halloran Assoc.
Wincharger Corp. (Zenith Radio Corp.).... Premmco
Winchester Electronics, Inc  Long & Assoc. 
Winslow Electronics, Inc Peninsula Assoc. 
Wyle Labs/Mfg. Div............ .......... .....West Eleven

Sage Laboratories The Thorson Co. 
Sanborn Company Neely Enterprises 
Sandefur Engineering  Tech-Ser, Inc. 
Sangamo Electronics Div Perlmuth Electronics 
Scientific Data Systems..................... West Eleven
Scott, Inc., H. H W. K. Geist Co. 
Sensitive Research Instrument O’Halloran Assoc. 
Shielding Division, Shieldtron, Inc. McDonald Assoc. 
Sierra Electronic Div. of Philco Corp.T. Louis Snitzer Co. 
Singer Metrics (Panoramic Products) Carl A. Stone 
Somerset Radiation Labs..............Peninsula Assoc.
Sorensen ....................................O’Halloran Assoc.
Spectra-Physics, Inc O’Halloran Assoc. 
Sperry Microwave Company McCarthy Assoc. 
Stevens Manufacturing Co I
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Landis & Gyr, Inc. Recht Assoc. 
Laser Systems/Lear Siegler, Inc. (Trion) Walter 
Lavoie Laboratories, Inc  McCarthy Assoc. 
LFE O’Halloran Assoc. 
Lind Instruments, Inc The Thorson Co. 
Lindgren & Associates, Erik A White & Co. 
Lion Research Corp. Schwarzschild Assoc. 
Liquid Heat Co., Inc Schwarzschild Assoc. 
Lockheed Electronics Ault Assoc. 
Lowell Instrument Laboratories W. K. Geist Co. 
Lumatron Electronics, Inc  Ault Assoc.
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We challenge you to design the 
best in general purpose

Our growing (39% per year) com
mercial line gives us a good base 
for the development of new types 
of general purpose microwave test 
instruments. Project responsibility 
is available for work in

MICROWAVE INSTRUMENTS 
AND COMPONENTS

15 to 36 volt d-c
50 microsec 

Response

F. I. Regulation: 
Static: .05% 
Dynamic-. .5v

16 
16 

.10 

.16

10
10
.13

TRANSISTOR CIRCUIT DESIGN 
and

MICROWAVE COMPONENT DESIGN
for

MSEE’s with at least 3 years ex
perience.

fraam? •
‘ 1Senior Member

Maurice H. Kebby 
George J. Thaler

Member
Otho Lawrence
J. P. Mantey

R. J. Paoli
C. K. Rushforth

R. S. Woodbury, Jr.

ALFRED ELECTRORICS
Stanford Industrial Park 

Palo Alto, Calif.
Phone (415) 326-6496

An equal opportunity employer

Military & RFI Specs 
Also Mobile & Rack

“TRANSIENT FREE”
D-C POWER SUPPUES 

100-200-250-400-600 AMR

CHRISTIE j

S. S. Krinsky
D. R. Law in 
W. R. Lawrence
S. B. Lerner
R. P. Lindstrom 
R. N. Linebarger 
M. G. Lyons
E. E. Macaruso 
B. G. Malcolm
B. Marcantcl 
P. J. Metz, III 
A. C. Morrison
T. J. Moutoux 
G. G. Moy, Jr. 
G. G. Nelson
G. K. Ozaki 
T. A. Potcmra
H. L. Pottol 
R. F. Rudolph 
R. P. Rufer
C. K. Rushforth
A. T. Salama 
W. J. Scefeldt 
M. H. Sessions
B. S. Siegal 
A. Slobodskoy
C. A. Steinberg 
J. P. Stenbit
G. D. Swanson 
G. E. Taylor 
J. P. Thompson 
P. A. Wallace 
A. R. Watson
I. J. Weber
W. F. Williams, Jr.
D. L. Wilson
D. B. Wolfersperger

F. Nardcll
S. Nyuha
J. S. Ogle
R. L. Podcvyn 
D. G. Rccsor

J. R. Thompson

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

L. R. Adams
R. J. Alfaro. II
E. J. Anderson
J. E. Applequist
N. K. Arter
E. E. Asato, Jr.
R. S. Badgett
E. Bennich, Jr.
F. J. Berg
R. E. Bohnsack
J. D. Bryson
J. M. Cage
G. K. L. Chien
R. D. Childs, III
II. II. Cude
W. Culshaw
V. Dambrauskas
J. W. De Celis
P. R. De Gaston
O. L. Dewey
R. K. Dinsmore
T. Eskcdal
C. H. Fernstrom
S. Greenblatt
P. O. Gugiotta
R. V. Hartman
A. L. Helgesson
L. E. Herron
G. E. Howe
S. M. Huffman
T. K. Hung
T. S. Hutton
E. A. Johnson
J. W. Johnson
K. J. Kang
R. L. Kohlhaas
R. F. Krasovec

t h e

Following are the names of indi
viduals who have been elected to 
current membership:

G. A. Beckstrom
E. S. Calhoun
W. W. Chorske
K. H. Eaton
M. W. Moberg

A/so 200 other Models of Power Supplies 
and Battery Chargers. V/rite for Catalog.

CHRISTIE ELECTRIC CORP.
3416 W. 67th St., Los Angeles 43, Calif.

Alfred Electronics.........................
Applied Technology, Inc................
Wen Brown ................................-
Christie Electric Corp....................

Len Woolf Co.
Fairchild Dumont Laboratories ......

Roger and Wilbur Co., Inc.
Forum Personnel Agency..............

John Patrick Starrs, Inc.
General Capacitor Company .........

William E. Clayton & Assocs., Inc.
General Instrument Corp................Cover 2

Norman Allen Assocs., Inc.
Gertsch Products, Inc.....

Balsam Advertising, Inc.
Granger Associates .......

West Associates
Hewlett-Packard Company

L. C. Cole Co., Inc.
International Business Machines Corp.

Benton & Bowles, Inc.
Kay Electric Company ..............

Josephson, Cuffari & Company
Kittleson Company ...................

Amsterdam & Assoc.
Massey - Temporary Service, Inc.
National Press, The ..................
Neely Enterprises.....................

L. C. Cole Co., Inc.
O’Halloran Associates ..............

Henry R. Cordova
RHG Electronics Laboratory, Inc.

C. R. Forstcin, Inc.
Specific Products ......................

Stoneham Advertising
Tech-Ser, Inc.............................

Writing and Advertising, Inc.
Tektronix, Inc........... ................

Hugh Dwight Advertising

Following are the names of mem
bers who have recently been trans
ferred to a higher grade of member
ship as noted:

SYSTEM PROJECT ENGINEERS 
AND 

DEVELOPMENT ENGINEERS
If you have design and/or project manage
ment experience in RF systems and equip
ment related to reconnaissance and ECM, 
we are interested in talking to you!!

Our openings are for:
1. A proven project manager with com

plete systems design experience in 
the above areas. Must have B.S.E.E. 
minimum, and proven ability to man
age highly complex system projects. 
Responsible for total project per
formance including: design, proto
type test, product design and phasing 
into Manufacturing Department. Must 
be capable of directing development 
engineers.

2. Development engineers with system 
experience. B.S.E.E. minimum and at 
least 5 years experience, with exten
sive design capability in these areas: 
microwave receivers and transmitters, 
IF and video circuits, RF gating, mi
crowave tube circuits, solid-state cir
cuits, etc.

All resumes in strict confidence 
Write or Call:

Dr. John L. Grigsby, or Dr. William E. Ayer
ATI is a dynamic and growing company with 

emphasis on technical competence.
Excellent benefits including stock 

participation.
APPLIED TECHNOLOGY, INC.

930 Industrial Ave. Palo Alto, California 
Area Code: 415 - 321-5135

An equal opportunity employer
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NOW... GERTSCH HIGH-ACCURACY,
INDUCTIVE VOLTAGE DIVIDERS

-AT LOW COST

■«

)

—Gertsch—

__

Model RT-60. This voltage divider features high input impedance, 
low effective series impedance, and very low phase shift. Unit has 
5 decades of transformer switching — excellent for checking servos 
and resolvers . . . for voltmeter calibration, computer testing, and 
transformer turns ratio measurements. Size: 7" x iy/' x high 
— designed for bench, or half-rack mounting.
Write for Bulletin RT-60 Series.

•Point-by-point data is provided in terms of a Gertsch 
standard traceable to the National Bureau of Standards.

Model 1011R — a precision AC ratio standard providing minimum 
ratios as low as —.0111111, accurate to 0.0001%. Instrument fea
tures transient suppression, and 7-place resolution. Gertsch 1011R 
is ideal for standards and calibration laboratories requiring maxi
mum accuracy.
Write for Bulletin 1000 Series.

You get more than low price tags with these instruments you 
get typical Gertsch quality and performance.

GERTSCH PRODUCTS, Inc.
3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201 

Northern California Office: 794 West Olive, Sunnyvale, California, REgent 6-7031

Model RT-60 general-purpose Ratio- 
Tran « , accurate to 0.001 %

Model 1011R AC Ratio Standard with 
terminal linearity better than .0001 % 
(Ippm)

$550.00
including point-by-point data”

$275.00
including half rack mounting brackets



FAN STEEL Cricket Switch
I

CONTACTS & SPECIALTIES DIVISION

M. D. of 0.0005 Inch or Less

Kittleson Company
S KL

ME TALI .IRC,.CAL CORPORATION

METALLURGICAL CORPORATION

FANSTEEL
CONTACTS CIAtTIfS DIVISION

/_ STERLING 
instrument

Crystal Filters, Discriminators, etc. 
Gear Heads, Reducers, Clutches, etc. 
Microwave Components
Nuclear Batteries, Timers and Packs 
Panel Meters —Control Meters 
Printed Circuit Boards 
Semiconductors
Servo Motors, Tach., Servo Assys.
Snap Action Switches

Acceleration Switches
Amplifiers —Computers
Digital Equipment —Servo Analyzers 
Electronic Filters —Power Supplies 
Gyro. Synchro and Resolver Test Equipt. 
Infrared Detectors. Materials. Systems 
Microwave Test Equipment
Pulse Generators
Range Timing Equipment
Voltage Reference Standards

UESONi 
MOOS

416 No. La Brea Ave., 
L.A. Calif. WE 3-7371

809 San Antonio Road, 
Palo Alto, Calif. DA 6-7410

San Dlego-Zenlth 2-1983
Albuquerque, New Mexlco- 

-Enterprise 694
Alamogordo, New Mexico- 
-Enterprlse 694

El Paso, Texas,-Enterprise 619
Phoenix and Tuscon, Arizona- 

Enterprise 7527

areas.
INSTRUMENTS:

Kittleson Company provides Engineered Representation for 
Users and Manufacturers of Electronic Instruments and Com
ponents in the following listed product 
COMPONENTS:

Applied

0
Dynamics

Hyperion

Cricket Switches with Movement Differential of 0.0005" and less 
are now offered by Fansteel Metallurgical Corporation, in addition 
to standard production units in which differential is under 0.003". 
Having only two moving parts, they offer users extreme tolerances 
to assure accurate duplication of characteristics, and service dura
bility based on life tests in excess of -4,000,000 operations.
In critical aircraft, missile and computer control systems — wherever 
accuracy, fast action, low movement and long life are desirable — 
specify FANSTEEL Cricket Switches. Single-pole double-throw, 
with positive snap-action mechanisms, they are available with 
drilled or turret terminals and a variety of auxiliary actuators.
If you would like to test a switch like this, contact. . .


