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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, 1964:  
Cover: Computer control is applied to a PG&E power plant in Contra Costa 

County for automatic startup and shut‐down, with direct digital control 
sub‐loop sampling data at discrete intervals.  The computer had 65K 
words of drum memory and 8K words of core memory. 

Page 3: Jean Helmke becomes the sole full‐time secretary for IEEE, with her 
office at 701 Welch Road.  She often assisted me in preparing mailings for 
the short courses I put on for the local IEEE over the years. 

Page 8: William Davidow serves as vice‐chair of the Electronic Computers 
chapter; he goes on to work at H‐P and Intel and becomes a venture 
capitalist (Mohr Davidow Ventures).  I made a pitch to him for startup 
capital for a project of mine at one point. 

Page 12: Al Shugart gives a talk on the IBM 23321 Data Cell Drive.  He goes on 
to start his own disk drive company, Shugart Associates. 
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September 16 (Wednesday) Santa Clara Valley Subsection
September 22 (Tuesday) Electronic Computers, Product

Engineering & Production, Circuit Theory
September 29 (Tuesday) Aerospace
October 21 (Wednesday) Military Electronics
October 26 (Monday) East Bay Subsection



Technology and the Human Spirit / Number 4

Employment Office. In the background stands a memory bank. To the left a high speed printer. Front and. 
center stands our job generator at his console. In South Carolina a new distributor is signing a franchise. In' 
Maine a retailer is enlarging his store. In Oregon a warehouseman is driving to work. Productive, active people 
because from this office emanate trends for new products, detection of new markets and the creation of new 
employment opportunities. Yet, it's not so different from the way it used to be—there are still people, a water 
cooler, even the clock on the wall. Onlv now. hardlv anvbodv watches it.

SOUTHERN CALIFORNIA & SOUTHERN NEVADA/5795 W. Washington Blvd., Culver City, California 90231/Phone: 213 937-2980/TWX 213 937-1229 
NORTHERN CALIFORNIA & NORTHERN NEVADA/535 Middlefield Rd., Palo Alto, California 94300/Phone: 415 DA 1-3745/TWX 415 492-9205 

ARIZONA & NEW MEXICO/ 15 North 40th Place, Phoenix, Arizona 85000/Phone: 602 275-1197/TWX 602 255-0387
As technical sales representatives we believe automation offers enormous opportunity for meaningful employment. Costello & Compan- 
is ten competent sales engineers serving the aerospace and digital computer industries and representing the following manufacturer* 
in California, Arizona, New Mexico and Nevada: ASTRO COMMUNICATION LABORATORY / BRYANT / COLLECTRON / CORNINC 
ELECTRONICS / DATAMARK / DIGITAL DEVICES / FABRI-TEK / INLAND MOTORS / MAC PANEL* / RIXON / ROYAL-McBEE / UPTIME

•Not reprotented Jn all states hit*

S COSTELLO & COMPANY 
technical representatives



VARIABLE-PHASE TEST SIGNALS

®[ps 4® ®D fas
SPECIFICATIONS

± 1% of reading

Frequency Stability:

Output Power:

Distortion:

±5° sine wave, ±10° square wave

Price:

Maximum Output 
Voltage:

Frequency Dial 
Accuracy:

Square Wave 
Response:

Phase Dial 
Accuracy:

total harmonic distortion hum and 
noise greater than 64 db below funda
mental

5 v into 600 ohms (40 mw), at least 
40 db continuously variable attenua
tion, all outputs

at least 30 v p-p open circuit, all wave
forms

within ±1%, including warmup drift 
and line voltage ±10%

(213i 877-1282
(415) 591-7661
<9161 482-1463
(714) 223-8103
(6021 945-7601
(602) 623-2564
(505) 255-5586
<505) 526-2486

symmetry within 1%, rise and fall 
time less than 200 nsec, top flat with
in ±0.5% from 10% to 90% of half 
period

$1200

HEWLETT- PACKARD
NEELY SALES DIVISION
North Hollywood
San Carlos . . ✓
Sacramento . / 
San Diego . ( j
Scottsdale .
Tucson
Albuquerque 
Las Cruces

Ideal for use in servo applications, analog computer 
work, phase shift measurements, physiological stimu
lators, vibration studies, subsonic and audio testing. 

The 203A provides a reference sine and square wave, 
plus a variable-phase sine and square wave. Each pair 
of waveforms is continuously variable 0 to 360° with 
reference to the other. All four signals are 0-30 volts 
peak to peak.

Distortion is less than 0.06%, referenced to 1 kc on four 
test signals available simultaneously from the new 
hp 203A Function Generator. Frequency range is cov
ered in seven decade ranges, vernier drive for precise 
adjustment. Two lower ranges (0.0005 and 0.00005 cps) 
optional at additional cost. Built-in circuit permits 
field calibration of frequency dial to line frequency. 

The output system is floating with respect to ground 
and may be used to supply an output voltage with 
either terminal grounded or may be floated up to 500 
volts de above chassis ground. Output impedance 600 
ohms on all outputs.
Check the additional specifications at right, then call your 
Hewlett-Packard field engineer for details on how the unprece
dented capabilities of the 203A can help you in your specific 
task. Or write Hewlett-Packard Company, Palo Alto, California 
94304, Telephone (415) 326-7000; Europe: 54 Route des 
Acacias, Geneva; Canada: 8270 Mayrand Street, Montreal.

n1



your Tektronix Field Engineer invites you

to send or phone for this new bookDet...

describing the Type 564 Oscilloscope.

With the Type 564, you can:

1 Store and observe single-shot phenomena,

2 Store consecutive events,

Get yoor copy now!

Type 564

Storage and GeneraS-Ptarpose Oscilloscope

Call or write today

196.
2 — grid

3 Study a waveform, for long periods, 
without recourse to photography,

4 Compare a conventional waveform 
with a stored waveform.

The booklet contains information on amplifier and 
time-base plug-in units as well as instrument 

performance characteristics.

■■ ■

The Tektronix Type 564 Oscilloscope 
can display both conventional and 
stored waveforms simultaneously with 
ease. This facility gives you the benefit 
of a stored oscilloscope combined with 
the value of a general-purpose oscillo
scope.

Traces can be stored on either the up
per or lower half of the unique split 
screen for up to one hour. Conventional 
waveform can be displayed on the other 
half, if desired. Or, you can present

September,

STORED AND CONVENTIONAL TRACES 
DISPLAYED SIMULTANEOUSLY
This oscilloscope display shows a stored 
trace (upper waveform) and a conventional 
trace (lower waveform). Single-exposure 
photograph.

c

either kind of display on the full screen 
area. Only the Tektronix Storage Osc..- 
loscope can give you this performance. 

For the booklet listing complete spec;-| 
fications and information on the various: 
amplifier and time-base plug-in units 
used to adapt the oscilloscope to par
ticular application areas —

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

iEEE"MbiBa
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Members: send address change iiromptly to 
IEEE, Box A, Lenox Hill Station, New York, N.Y. 

Send copy of letter to Section Office

Published monthly except July and August 
by San Francisco Section, 

Institute of Electrical and Electronics Engineers

address all mail to
IEEE, Suite 2210, 701 Welch Road 

Palo Alto, California 94304

Mailing office of publication:
363 Sixth Street, San Francisco 94103 

Second class postage paid at San Francisco

editorial & advertising assistant:
MRS. JEAN HELMKE

executive editor:
JAMES D. WARNOCK

TRIMIT »272: RESISTON carbon.
20K to 1 Meg, 85'C.

E-Z-TRIM- -»3067: wirewound, 
502 to 20K, 85°C.

Model 3368: RESISTON carbon, 
20K to 1 Meg, 105;C.

Model 3300. microminiature wire
wound, 502 to 20K, 175eC.

Model 3030: 15-watt wirewound.
102 to 10K, 265’C.

E-Z-TRIM «3068: RESISTON car
bon. 20K to 1 Meg, 85CC.

TRIMIT- -271: wirewound, 1002 
to 10K, 85’C.

Model 3367.- wirewound, 1002 to 
20K, 105-C.

Model 3301: microminiature RE
SISTON carbon, 10K to 1 Meg. 
150’C.

subscriptions:
S4.00 (members) ; S6.00 (others) ; 

overseas, $7.00 per annum

r an c t s c o 
officers

September,

Chairman: John C. Beckett 
Vice Chairman: Jack L. Melchor 

Secretary: Gerard K. Lewis 
Treasurer: Fred J. MacKcnzie 

Membership Chairman: Benton Ncwnum, 
Western Electric, 739-S340 

Publications Advisor: 
Howard Zcidler, 

Stanford Research Institute, 326-6200 
Executive Secretary: 
James D. Warnock, 

Section Office, Suite 2210, 701 Welch Road 
Palo Alto, California, 321-1332

volume

san f 
section

advertising
Bay Area & National: E. A. Montano, IEEE. 

701 Welch Rd., Palo Alto. Calif. (415) 321-1332 
East Coast: Cal Hart. Martin & Hart, 

25 W. 43rd St., New York. N.Y.. LW 4-1290 
Southern California: Jack M. Rider & Associates.

1709 W. 8th St., Los Angeles 17, HU 3-0537

Model 3020: 3’4-watt wirewound.
1002 to 50K. 200’C.

BOURNS 
TRIMPOF ADJUSTMENT 

POTENTIOMETERS 
LARGEST SELECTION - LONGEST 

RECORD OF RELIABILITY _

c o v e r
First computer application for pow

er plant control at PG&E is at the 
Contra Costa plant, presaging com
pletely automatic startup and shut
down of its steam-electric power 
plants. Further development of auto
matic features will be taken in pro
gressive steps as the art advances and 
experience proves the feasibility of 
automation. One of the first to use a 
direct digital control sub-loop sam
pling data at discrete intervals, the 
system is a Westinghouse Prodac 510 
drum-core memory computer contain
ing 65 K words of drum memory and 
8 K words of core memory and 
handles 922 analog inputs, 595 digital 
inputs, 350 digital outputs, 126 inter
rupt inputs, and 12 analog outputs.

from the chair
RE-EVALUATION AHEAD

During the J 964-65 program year 
now beginning, the executive commit
tee of the section will study future 
needs to insure that the benefits of 
merger arc fully realized. There has 
been some discussion of the advantage 
of district organization as an effective 
means of providing opportunity for 
greater member participation in insti
tute affairs. This subject will be 
studied, and Charles TIochgesang of 
Bechtel has been appointed chairman 
of the organizational planning com
mittee established especially for this 
purpose. The needs of our present sub
sections, the possibility of new sub
sections, and the organization of tech
nical groups will be considered in re
lation to member interest. Any mem
ber having an idea for improved 
organization should contact Chuck 
Hochgcsang at Bechtel, 362-4032, 
Ext. 2844.

During the past year the section 
experienced considerable difficulty in 
balancing its budget because of 
changes in the industry which dimin
ished advertising revenue. As most of 
you know, we have a full-time paid 
staff to handle publication of the 
GRID and management of the section 
office. Last year our staff included two 
office secretaries to assist the executive 
secretary/editor. This year we will 
operate with one full-time secretary, 
Mrs. Jean Helmkc, assisting Jim War
nock. Through careful management 
we expect to meet our commitments 
in operation of the GRID and in sup
port of subsection and chapter activi
ties. Howard Zeidlcr, Stanford Re
search Institute, 326-6200, is publica
tions advisor. Your ideas and sugges
tions for the GRID and the bulletin 
board meeting notice should be di
rected to him.

The section membership now stands 
(Continued on page 16)

MULTI-TURN, HUMIDITY-PROOF____________
Model 3000: wirewound, 502 to 
20K. 175‘C.

Model 3001: RESISTON- carbon, 
20K to 1 Meg. 150;C.

Model 220: wirewound, 1002 to 
30K, 175”C.

Model 224: wirewound, 102 to 
TOOK.175°C.

Model 3051: RESISTON carbon, 
20K to 1 Meg. 150’C.

Model 3010: wirewound, 102 to 
100K, 175°C.

Model 3011: RESISTON carbon. 
20K to 1 Meg. 150’C.

Model 3280: microminiature wire
wound, 1002 to 50K, 175’C.

Model 3281: microminiature RE
SISTON carbon. 20K to 1 Meg. 
150’C

Model 3250: wirewound, 1002 to 
50K,175°C.

Model 3251: RESISTON carbon. 
20K to 1 Meg. 150’C.

33 years the West's
leading electronic parts distributor

BRILL ELECTRONICS
OAKLAND — 610 E. 10th St Phone 834 5888
MOUNTAIN VIEW — 855 Terra Bella Phone 9611500

September, 19 6 4



SAN FRANCISCO SECTION DIRECTORY 1964-65
SECTION OFFICERS

MelchorBeckett

Hop kin Edson

AndersonSavage

Bay Subsection

Warnock

”~1
Mealey

Hulse,Group

McCullough Smith

Director-at-Large: Arthur M. Hop
kin, Electrical Engineering Dept., Uni
versity of California, Berkeley 4, 845- 
6000, Ext. 3068

East Bay Subsection Chairman: 
Jack W. Savage, Lawrence Radiation 
Laboratory, P.O. Box 808, Livermore, 
447-1100, Ext. 8103

Director-at-Large: Otto J. M. Smith, 
Electrical Engineering Dept., Univer
sity of California, Berkeley 4, 845- 
6000, Ext. 2661

H ulse

Section-WESCON-Director: John S. 
McCullough, Litton Industries, Inc., 
960 Industrial Road, San Carlos, 591- 
8411

Junior Past Chairman: William A. 
Edson, Electromagnetic Technology 
Corp., 925 East Meadow Drive, Palo 
Alto, 321-8611

>

i
Hochgesang Zeidler

Organizational Planning: Charles F. 
Hochgesang, Bechtel Corp., 220 Bush 
St., San Francisco 4, 362-4032

Publications Advisor: Howard Zeid- 
ler, Stanford Research Institute, 333 
Ravenswood Ave., Menlo Park, 326- 
6200

4
Newnum

MEMBERSHIP:

EXECUTIVE COMMITTEE
Those above and:
Section - WESCON - Director: Ed

ward W. Herold, Varian Associates, 
611 Hansen Way, Palo Alto, 326-4000

Herold
Executive Secretary: James D. War

nock, IEEE, 701 Welch Road, Suite 
2210, Palo Alto, 321-1332

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

Vice Chairman: Jack L. Melchor, 
lip associates, 620 Page Mill Road, 
JPalo Alto, 321-8510

Santa Clara Valley Subsection 
Chairman: Stephen P. Anderson, Ford 
Motor Co., P.O. Box 1101, San Jose, 
262-2414

In
Hoover

STANDING COMMITTEES
AWARDS: William Hoover, 

Granger Associates, 1601 California 
We Palo Alto, 321-4175

EDUCATION AND STUDENT 
RELATIONS: Dick Honey, Stanford 
Research Institute, 333 Ravenswodd 
Ave., Menlo Park, 326-6200

Lewis MacKenzie

Secretary: Gerard K. Lewis, Allis- 
Chalmers Mfg. Co., 583 Market St., 
San Francisco, 981-6440.

Treasurer: Fred J. MacKenzie, 
Stanford Research Institute, 333 Ra
venswood Ave., Menlo Park, 326- 
6200, Ext. 2147

Danionte

Chairman:
Newnum, Western Electric Co., 
Stewart Dr., Sunnyvale, 739-S3-4q

Honey

Leech Goddard

SECONDARY EDUCATION: Paul 
Leech, McGraw-Hill, 255 California 
St., San Francisco 11, DO 2-4600

HISTORICAL: Earl Goddard, 2522 
Webster St., Palo Alto, 325-2522

Fresno Subsection Chairman: Keith 
L. Mealey, KFRE-TV, 733 L St., 
Fresno 21, 268-6444

Group Coordinator: Ed 
Lawrence Radiation Laboratory, Bldg. 
MT 170-C, P.O. Box 808, Livermore, 
HI 7-1100, Ext. 8034
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It says it's exactly one year old and wants a new 
supply of tapes of MYLAR* for its birthday. "

What a coincidence . . ."Mylar”* is having a birthday, 
too. It’s ten years old. In the decade since it was first 
introduced as a base for recording tape, "Mylar” has 
consistently been the most used, most trusted tape 
base for all EDP applications. And why not? "Mylar”

is strong (a tensile strength of 20,000 psi), stable 
(unaffected by temperature or humidity changes) and 
durable (can’t dry out or become brittle with age). Cele
brate the birthday of "Mylar” by giving yourself the gift 
of reliability. When reliability counts, count on "Mylar”.

^UPOND
Beiler Thingi for Beller living 

. . . through Chem.jirr

’DuPont's registered trademark lor its polyester film.

MYLAR9
POLYESTER FILM

> # e ft ■ jjf -ZIjC

■■

September. 19 6 4



Van Atta

D tin bar

Lavrischeff Sumner

SERIES E & EVSERIES EVT

2 964September,6 — gr i d

IF AMPLIFIERS I

New! ALL SILICON TUBE MODELS
SOLID STATE STANDARD

MODELS DESIGNS

RHG ELECTRONICS

Ext. 4008. Vice Chairman: John Da- 
monte, Dalmo Victor, 1515 Industrial 
Way, Belmont, 591-1414

WALTER ASSOCIATES 
P.O. BOX 790 • MENLO PARK, CALIF. 
415-DA-3-4606

JI

A’- if 6"

Ragle

ANTENNAS AND PROPAGA
TION: Chairman: Allen S. Dunbar, 
Lockheed M & S Co., P.O. Box 504, 
Sunnyvale, 739-4321, Ext. 26114; V. 
Chairman: William J. Welch, Elec. 
Engr. Dept., Univ, of Calif., Berkeley 
4, 845-6000, Ext. 3539; Sec.-Treas.: 
Charles E. Phillips, Granger Assoc.. | 
1601 Calif. Ave., Palo Alto, 321-4175

AUDIO: Chairman: Herb Ragle, 
Memorex Corp., 1180 Shulman Ave. 
Santa Clara, 248-3344, Ext. 260; Vice 
Chairman: Rudolph W. Buntcnbach, 
Lockheed M&S Co., 1123 No. Mathil
da, Sunnyvale, 739-4321, Ext. 27510: 
Sec.-Treas.: C. Marc Brun, Lockheed 
M&S Co., 1123 No. Mathilda, Sunny
vale, 739-4321, Ext. 23727

Kirby

PROGRAM: Jack L. Melchor, hp 
associates, 620 Page Mill Road, Palo 
Alto, 321-8510

PUBLIC RELATIONS: David 
Kirby, Hewlett-Packard Co., 1501 
Page Mill Road, Palo Alto, 326-7000

FELLOWS AND NATIONAL 
NOMINATIONS: Lester C. Van Atta, 
Lockheed M & S Co., 3251 Hanover

65-84, Bldg. 104, Sunnyvale, 739- 
4321, Ext. 20274 or 25314; Secretary- 
Treasurer: Stephen Marx, Philco 
Western Devel. Labs, 3825 Fabian 
Way, Palo Alto, 326-4350, Ext. 6048

RHG's newly expanded IF Amplifier line includes all silicon models in addition 
to a wide line of field proven tube models. Standard features include frequency 
coverage 10 to 160 me, MGC, AGC, IF and video outputs. Construction is 
MIL grade. Prices start at $185.00. See complete specifications in EEM, Sec
tion 1100, or write or call for IF Amplifier Bulletin.

St., Palo Alto, 324-3311, Ext. 45555
SAN FRANCISCO ENGINEER

ING COUNCIL: Delegate: Paul 
Leech, McGraw-Hill, 255 California 
St.. San Francisco 11, DO 2-4600; 
Alternate: John Lavrischeff, 7029 Cut
ting Blvd., El Cerito 6, BE 5-6153

SUBSECTIONS
(Chairmen: See Executive Commit

tee)
EAST BAY: Vice Chairman: Gordon 

T. Longerbeam, Lawrence Radiation 
Lab, L-107, Rm. 5000, P.O. Box 808, 
Livermore, 447-1100, Ext. 8048; 
Secretary-Treasurer: M. V. Schell, 
Sandia Corp., Org. 8168-2, P.O. Box 
969, Livermore, 447-5100, Ext. 2477

SANTA CLARA VALLEY: Vice 
Chairman: John May, Lockheed Mis
siles & Space Co., Dept. 62-81, 739- 
4321, Ext. 26766; Secretary-Treasur
er: Donald McCauley, Sylvania EDL, 
Box 205, Mountain View, 966-4450

FRESNO: Secretary - Treasurer: 
Helge Mikkclsen, Pacific Gas & Elec
tric Co., San Joaquin Division, 1401 
Fulton St., Fresno 21, 237-6821 or 
268-0441, Ext. 244

GROUP CHAPTERS
AEROSPACE: Chairman: Robert 

W. Sumner, Westinghouse Electric 
Corp., Hendy Ave., Sunnyvale, 735- 
2226; Vice Chairman: Eric Swarthe, 
Lockheed Missiles & Space Co., Dept.
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POWER...
FROM 0-750 TO 0-2400 WATTS

DELIVERY...
FROM STOCK (30 DAYS MAXIMUM]

PRICE...
AS LOW AS s525

Roger Woodruff, 
Mission St., San 

Francisco 3, GA 1-1100

Vice Chairman:
KRON-TV, 929

Dorf Bliss

AUTOMATIC CONTROL: Chair
man: Richard C. Dorf, Electrical En
gineering Dept., University of Santa 
Clara, AX 6-3360, Ext. 226; Vice 
Chairman: A. Stratton McAllister, 
Electrical Engineering Dept., San 
Jose State College, CY 4-6414, Ext. 
2612; Secretary-Treasurer: Robert P. 
McIntosh, IBM, Monterey and Cottle, 
San Jose, 227-7100, Ext. 3453

BIO-MEDICAL ENGINEERING: 
Chairman: James C. Bliss, Stanford 
Research Institute, 333 Ravenswood 
Ave., Menlo Park, 326-6200; Vice 
Chairman: Con Rader, Beckman In
struments, Inc., 1117 California Ave., 
Palo Alto, 326-1970, Ext. 327; Secre
tary-Treasurer: Noel P. Thompson, 
Palo Alto Research Foundation, 860 
Bryant Ave., Palo Alto, 326-8120

BROADCASTING: Chairman: Paid 
Gregg, Bauer Electronics, 1663 In
dustrial Road, San Carlos, 591-9466;

Sorensen’s new OCR power supplies
1. 12 SILICON CONTROLLED POWER SUPPLIES AVAILABLE...Delivery in 30 

days or less

2. LOW PRICES...Starting at $525 (Voltmeter and Ammeter included with 
no Increase in price)

3. COMPACT PACKAGING...?" or 51f Rack Height

4. HIGH EFFICIENCY

5. CONSTANT VOLTAGE REGULATION.. .with continuously adjustable current 
limiting

6. CONSTANT CURRENT REGULATION ...with continuously adjustable voltage 
limiting

7. AUTOMATIC CROSSOVER.. .fully automatic transition from constant volt
age to constant current operation, or from constant current to constant 
voltage operation, at any operating point.

8. REMOTE PROGRAMMING...Voltage and Current
9. REMOTE SENSING...At distances up to 200 feet

10. SERIES OR PARALLEL OPERATION
11. VOLTAGE REGULATION... (0.1% +15 mv) Line and Load combined

12. CURRENT REGULATION...As low as =* 15 ma

13. LOW RIPPLE...0.5% + 50 mv (RMS)
14. UNITIZED CONTROL CIRCUITRY...for easy maintenance
15. COARSE AND FINE CONTROLS...for Voltage Output

For complete data on the OCR Series and other Sorensen products, send for the new, 140-page book, 
’'Controlled Power Catalog and Handbook.” Write to Sorensen, Richards Avenue, South Norwalk, Connecticut.

REPRESENTED BY
O’HALLORAN
ELECTRONICS ENGINEERS •

• No. Hollywood, California • Palo Alto, California 
TH angle 7 0173 DAvenport 6-1493

Thompson

ELECTROMAGNETIC COMPAT
IBILITY: Chairman: R. IL Stone, 
General Electric Microwave Division, 
601 E. California St., Palo Alto, 324- 
1661; Vice Chairman: Arthur Fong, 
R&D Laboratories, Microwave Divi
sion, Hewlett-Packard Co., 1501 Page 
Mill Road, Palo Alto, 326-7000, Ext. 
2524; Secretary-Treasurer: Bernard 
Cooperstein, Sylvania Electronics Sys
tems, West, P.O. Box 188, Mountain 
View, 966-3328

ELECTRON DEVICES: Chair
man: Richard Borghi, Stanford Linear 
Accelerator Center, Stanford Univer
sity, 854-3300; Vice Chairman: Wil
liam E. Waters, Microwave Electron
ics Corp., 3165 Porter Dr., Palo Alto, 
321-1770; Secretary: Richard W. 
Sochea, hp associates, 620 Page Mill 
Road, Palo Alto, 321-8510; Treasurer: 
Daniel G. Dow, Varian Associates, 611 
Hansen Way, Palo Alto, 326-4000

Gregg

CIRCUIT THEORY: Chairman: 
Nicholas Kovalevski, Alfred Elec
tronics, 3170 Porter Drive, Palo Alto, 
326-6496; Vice Chairman: Ivan 
Frisch, Electrical Engineering Dept., 
University of California, Berkeley 4, 
845-6000, Ext. 3306; Secretary-Treas
urer: Robert Minnick, Stanford Re
search Institute, 333 Ravenswood 
Ave., Menlo Park, 326-6200, Ext. 3287

COMMUNICATION TECHNOL
OGY: Chairman: Owen Thompson, 
Secode Corp., 555 Minnesota St., San 
Francisco 7, 621-2643; Vice Chair
man: F. S. Beale, Lenkurt Electric Co., 
1105 County Road, San Carlos, LY 1- 
8461, Ext. 2920; Secretary-Treasurer: 
Robert Howland, Pacific Telephone &: 
Telegraph Co., 760 Market St., San 
Francisco 2, 399-2951

ASSOCIATES
SALES REPRESENTATIVES

• Anaheim, California • San Diego, California 
JEffcrson 4-5818 ACademy 4-2824



Puller Howland

9002
KailathTseng

196
P — grid

ALUMINAS?

r V

Borghi Condon

WESTERN GOLD & 

PLATINUM COMPANY

Wesgo aluminas set the standard 
for excellence in quality ceramics. 
They are strong, hard and abra
sion resistant-offering high ther
mal conductivity, exceptional 
chemical inertness and superior 
electrical properties at microwave 
frequencies.
Shape and form of Wesgo alumi
na ceramics are limited only by 
your requirements. May we send 
you our latest brochure?

Wesgo offers virtually unlimited 
capability in the production of 
quality alumina ceramics to pre
cision tolerances.

WESGO
Where Quality is the
Chief Consideration

September,

INDUSTRIAL: Chairman: Alex A. 
Tseng, Bechtel Corp., 101 California 
St., San Francisco 11, DO 2-4032

INFORMATION THEORY: Chair
man: Thomas Kailath, Electronics Re
search Laboratory, Stanford Univer
sity, 321-3300, Ext. 205, Vice Chair
man: Philip Fire, Sylvania Electric 
Products, Inc., P.O. Box 205, Moun
tain View, 966-2685; Secretary-Treas- i 
urer: James J. Spilker, Jr., Philco 
Western Development Laboratories, 
3825 Fabian Way, Palo Alto, 326- 
4350, Ext. 6162

ELECTRONIC COMPUTERS: 
Chairman: David Condon, Stanford 
Research Institute, 333 Ravenswood 
Ave., Menlo Park, 326-6200, Ext. 
2533; Vice Chairman: William Davi- 
dow, General Computer Labs, 310 
Deguignc Dr., Sunnyvale, 739-8000, 
Ext. 273; Secretary-Treasurer: Rex 
Rice, Fairchild Semiconductor, 4001 
Junipero Serra Blvd., Palo Alto, 321- 
7250, Ext. 253

IF tinder man A ntony

INSTRUMENTATION AND 
MEASUREMENT: Chairman: Irwin 
Wunderman, hp associates, 620 Page 
Mill Road, Palo Alto, 321-8510, Vice 
Chairman: Harrison S. Horn, Genetics 
Dept., Stanford Medical School, 304 
Pasteur Dr., Palo Alto, 321-1200, Ext. 
5569; Secretary: Joseph L. Hussey, 
Lowell Instruments Lab, 320 - 13th 
------------------------------------ I

FORUM
Time . . . Talent . . .

Tact and Desire
The problem facing engineer and 
potential employer is one prim
arily of Time. Time to seek out 
the opportunity or the man . . . 
time to contact or be contacted 
. .. time to interview or be inter
viewed . . . time to plan and time 
to make a decision.
Forum buys you this Time. Forum 
has the engineering oriented 
counselors with the talent to 
evaluate a man and his potential. 
Forum has the tact to conduct all 
of its work in the strictest con
fidence and Forum has the desire 
to place professional people with 
equally professional firms.
If you are currently employed, 
have two or more years experi
ence, and earning in excess of 
$8,000, let us take the time to 
move you ahead.

FORUM
PERSONNEL AGENCY

378 Cambridge 
Palo Alto 
California 
321-6582 
Affiliates in 
major cities 
throughout 
the country.

Dept. G-9. 525 Harbor Blvd., Belmont, 
Californio (415) 593-3121

ENGINEERING MANAGEMENT: 
Chairman: W. Dale Fuller, Lockheed 
Missiles & Space Co., Dept. 52-40, 
Bldg. 204, 3251 Hanover St., Palo 
Alto, 324-3311, Ext. 45821; Vice 
Chairman: William E. Evans, Jr., 
13334 La Cuesta Dr., Los Altos Hills, 
948-2112; Secretary-Treasurer: Frank 
Wheeler, Hewlett-Packard Co., 395 
Page Mill Road, Palo Alto, 326-1755, 
Ext. 444

ENGINEERING WRITING AND 
SPEECH: Chairman: Robert How
land, Pacific Telephone & Telegraph 
Co., 760 Market St., San Francisco 2, 
399-2951; Vice Chairman: R. W. 
Strahm, Western Electric Co., 898 
Stewart Dr., Sunnyvale, 739-8340; 
Secretary: Douglas W. Dupen, SLAC, 
Stanford University, 321-2300, Ext. 
2078; Treasurer: Douglas Matthews, 
Lockheed Missiles & Space Co., Dept. 
62-57, Bldg. 519, Sunnyvale, 739- 
4321, Ext. 24883
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Scatchard in

Silicon transistor VFO

grid — 9

• COMPACT — you can mount up to 3 on a standard 314" panel
• FLEXIBLE — Plug in amplifiers (both vertical and horizontal) and sweep circuits
• BROAD SPECS - Operation to 500kc. Input sensitivities to 10 mv/cm

• ECONOMICAL - Price only $295

Secretary: Ciro Milazzo, Kane Engi
neering Labs, 845 Commercial St., 
Palo Alto, 321-2487; Treasurer: David 
K. Adams, Stanford Research Insti
tute, 333 Ravenswood Ave., Menlo 
Park, 326-6200, Ext. 3903

POWER: Chairman: J. E. Barklc, 
Bechtel Corp., 220 Bush St., San 
Francisco 4, DO 2-4032; Vice Chair
man: C. F. Dalziel, Electrical Engi
neering Dept., University of Califor
nia, Berkeley 4, 845-6000; Secretary- 
Treasurer: James J. McCann, Pacific 
Gas 6< Electric Co., 245 Market St., 
San Francisco 6, SU 1-4211

Exceptional Opportunities 

for
CIRCUIT DESIGNERS
SYSTEMS ENGINEERS

The Model RA-840
Silicon-Transistor
OSCILLOSCOPE 
for rack panel mounting 
or bench use

Digital and Analog 
Instruments and Computers 
Data and Telemetry Systems 

RF Instruments 
and Systems 

Communications Systems 
Control and Servo Systems

Microwave Devices 
Integrated Circuits

ENGINEERING 
MANAGERS 

and 

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

NORTHERN 
CALIFORNIA 
PERSONNEL

(a technical agency) 

220 CALIFORNIA AVE.
PALO ALTO

DA 6-7390

OTHER BENRUS BUILT-INS
Silicon transistor AC

Electronic Voltmeter

For complete data, write to:

BENRUS
TECHNICAL PRODUCTS DIVISION 
30 Cherry Avenue, Waterbury, Connecticut 
Represented by Smith Dietrich Sales Co.

201 Town & Country Village 
Palo Alto, California 
Phone (415) 321-4321

A » BUULT-HM

Wahrhaftig

PRODUCT ENGINEERING AND 
PRODUCTION: Chairman: T. E. 
Scatchard, Beckman Instruments, 
Berkeley Division, 2200 Wright Ave., 
Richmond, 526-7730, Ext. 201 or 202; 
Vice Chairman: Harmon R. Traver, 
Hewlett-Packard Co., 1501 Page Mill 
Road, Palo Alto, 326-7000; Secretary-

for personal and 
confidential referrals 

to client management, 
at no cost to you, 

or further information 
with no obligation, 

phone for appointment or 
submit resumed

Prickett Barkle

St., Richmond, 233-8566; Treasurer: 
Bill Millwitt, Pulse Engineering, 560 
Robert Ave., Santa Clara, 248-6040

MILITARY ELECTRONICS: 
Chairman: Charles Antony, Dalmo 
Victor, 1515 Industrial Way, Belmont, 
591-1414; Vice Chairman: Robert 
Horn, Ampex, 401 Broadway, Red
wood City, MS 33-58, 367-3921; Sec
retary: Ralph W. Franks, Lockheed 
Missiles 6c Space Co., Dept. 81-62, 
Bldg. 153, 739-4321, Ext. 27101; 
Treasurer: Edmond J. Slather, Lock
heed Missiles 6c Space Co., Dept. 84- 
59, Bldg. 153, Sunnyvale, 739-4321, 
Ext. 26693

MICROWAVE THEORY AND 
TECHNIQUES: Chairman: Robert J. 
Prickett, Hewlett-Packard Co., 1501 
Page Mill Road, Palo Alto, 326-7000; 
Vice Chairman: Vernon G. Price, Stan
ford Linear Accelerator Center, Stan
ford University, 854-3300, Ext. 571;

September, 19 6 4
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Nationwide 
Worldwide 

depend on

San Francisco State College 
1600 Holloway Ave.
San Francisco, JU 4-2300, Ext. 706
Counselor: Rene B. Marxheimer

Stanford University
Stanford, 321-3300
Counselor: Robert W. Newcomb

For reservations call:
YUkon 6-1300 

589-8700 
451-2747 

DA venport 3-1323 
Hickory 4-7147
CHerry 1-8010

1.SCHEDULES
TWA is the only airline serv
ing 70 major U.S. cities and 
15 world centers overseas. 
TWA offers the only non-stop 
jet service to New York from 
the East Bay.

3. EXPERIENCE
The captain of your TWA jet 
has probably flown more 
than a million miles. Yet, he 
regularly takes refresher 
courses at the TWA training 
center in Kansas City.

4. EXTRAS
Only TWA gives you movies 
on non-stop coast-to-coast 
and overseas flights. And 
TWA meals and service are 
second to none.

TWA

2. EQUIPMENT
TWA has the world’s largest 
Boeing jet fleet with an on- 
time record second to none.

urer: Charles Jamgotchian, Telemet
ries, Inc., 837 Cowan Road, Burlin
game, OX 7-7774

VEHICULAR COMMUNICA
TIONS: For information, call Organ
izer: Ben K. Wright, Kaar Engineering 
Corp., 2989 Middlefield Road, Palo 
Alto, 326-5050

STUDENT BRANCHES

San Francisco
So. San Francisco 
Oakland 
Palo Alto 
Sacramento 
San Jose

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

San Jose State College
San Jose 14, 294-6414, Ext. 2019 
Counselor: Ed C. Glover

"It takes 30 
years to create 
an estate . . .
(a few hours could prevent 
losing a big chunk of iff
Do you realize you can lose a big 
hunk of all you’ve built up? Taxes 
alone can cripple a healthy estate! 
Careful planning helps ease these 
burdens. Funding through life in
surance can build for retirement, 
take care of estate taxes, and pro
tect your professional work. You 
can get insurance to do almost 
anything; the variety of policies 
available is many. The difficulty 
lies in choosing the right kind to 
fit your particular needs. This is 
where I can help . . . designing a 
program suitable for you or your 
business. For information call or 
write today.

WEN BROWN
MBA Stanford 

1964 Member Million 
Dollar Round Table 

STANFORD 
PROFESSIONAL 

CENTER 
701 WELCH ROAD 

Suite 2222
PALO ALTO, CALIF.

326-1554 Res. 854-5509

Newcomb

Linders Wright

Treasurer: Henry J. Kaider, Varian 
Associates, 611 Hansen Way, Palo 
Alto, 326-4000; Membership Chair
man: Ron K. Church, Hewlett-Packard 
Co., 1501 Page Mill Road, Palo Alto, 
326-7000

RELIABILITY: Chairman: William 
H. Wahrhaftig, Philco Corp., 3825 
Fabian Way, Palo Alto, 326-4350, 
Ext. 4255; Vice Chairman: Tom King, 
Lockheed Missiles &: Space Co., Bldg. 
518, Sunnyvale, 739-4321, Ext. 
24211; Secretary-Treasurer: Stuart A. 
Bessler, Decision Studies Group, 460 
California Ave., Palo Alto, 327-4212

SPACE ELECTRONICS AND 
TELEMETRY: Chairman: Thomas E. 
Linders, Lockheed Missiles & Space 
Co., Dept. 65-83, Bldg. 104, P.O. Box 
504, Sunnyvale, 739-4321, Ext. 28453; 
Vice Chairman: Robert H. Light, 
United Technology Corp., Kern Bldg., 
Room 40, P.O. Box 358, Sunnyvale, 
739-4880, Ext. 3318; Secretary-Treas-

Hard Glover

7

Wattenburg Bruce

University of California 
Berkeley 4, 845-6000, Ext. 3063 
Counselor: Willard Wattcnburg

University of Santa Clara
Santa Clara, AX 6-3360, Ext. 227
Counselor: John D. Bruce
U.S. Naval Postgraduate School 
Monterey, (408) FR 2-7171, Ext. 513 
Counselor: John M. Bouldry

4 reasons



umissed wescon?
. . see our newest

instruments at the

Fall Joint Instrumentation Exhibit
September 22 and 23

11 a.m. to 7 p.m.

RICKEY'S HYATT HOUSE
Palo Alto

WARSAW associates

R2J

K--
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AMPEX

ECH-STOK, INC.
ELECTRONICS DISTRIBUTORS

ELECTRONICS ENGINEERING 
REPRESENTATIVES

ENGINEERING APPLICATIONS 
ASSISTANCE AND SERVICE

6061 W. 3rd ST. / LOS ANGELES 36. CALIF. / WEI 7-0780 ■ P.O. BOX 1 0544 / SAN DIEGO. CALIF. / AC 2-1121
800 SAN ANTONIO RO. /PALO ALTO. CALIF. /DA 6-9800 ■ PHOENIX, AR IZONA / 265-3629

EXPERIENCED APPLICATIONS 
ASSISTANCE IN:

V. T. RUPP CO.
ENGINEERING REPRESENTATIVES

TECH-SER, INC.

AULT ASSOCIATES
ELECTRONIC INSTRUMENTATION

■ CIRCUIT MODULES/DISPLAYS/INDICATORS 

/panel meters/power supplies/read
outs.■circuit/complex voltage/servo/ 
ano weld energy analyzers, analog 
computersHbenches/holoing fixtures 
/precision welders.

LOS ANGELES IN-STOCK 
FLEXIBILITY

MODEL Q3-A1P UTILITY 
PACKAGED, SELF-POWERED 
OPERATIONAL AMPLIFIER 
New operational unit for use in 
the gamut of linear and nonlinear 
operations i.e. summing, integrat
ing, differentiating, squaring, 
rooting, amplification, etc. It in
corporates a stabilized operational 
amplifier (the time-tested SP656), 
having gain of 108, stability of 1 
microvolt per week; and 1-2 me 
per sec. pass band, with its power 
supply. The outer shell is -4.2’' w 
x 3.5" h x 13" d and is intercon
nected with the removable inner 
module which can house a variety 
of active and passive operational 
plug-ins, depending on usage.

5T7TTTT: '*■*• it
I I ITT:'

September, 1964
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MEETING CALENDAR

EAST BAY SUBSECTION

GROUP CHAPTERS
Aerospace

Tuesday, September 298:00 P.M.

Circuit Theory
Tuesday, September 228:00 P.M.

Tuesday, September 22

Wednesday, October 21

NEP/CON 65

12 — grid

KUUS 
KM 

rtm-FArats 
comtut 

OfU

fNEP/CON

1LM

‘JIOU'R ‘PA'PE'R
COAK

WIT! A ‘PRIZE!

Electronic Packaging 
& Production Magazine 

Sponsor of NEP/CON ’65 
222 West Adams Street 

Chicago 6, Illinois

SEND TODAY 
FOR FREE 

CONTEST FOLDER

TO BE PRESENTED AT 
NEP/CON ’65 

LONG BEACH, CALIFORNIA 
JUNE 8, 9, 10, 1965

The iterative synthesis of equalifiers
Dr. Gabor Ternes. Manager, Electronics, SLAC, Stanford University
Place: Ampex Cafeteria, 401 Broadway, Redwood City
Dinner: 6:00 P.M., Red Cottage Restaurant, 1706 El Camino Real, Menlo Park
Reservations: TH 5-6000, Ext. 3705, by September 21

Place: Geological Survey Bldg. 3, 345 Middlefield Road, Menlo Park 
No dinner

Electronic Computers
8:00 P.M.

TOTAL OF
12 CASH AWARDS
FOR BEST PAPERS

(FIRST PRIZE, S25O)
. . . plus guaranteed publication in 

Electronic Packaging & Production 
Magazine and in Conference Proceedings

CALL FOR

11

Product Engineering and Production
8:00 P.M. • Tuesday, September 22

CONTENTS: Any subject of interest to 
the electronic circuit-packaging and pro
duction engineer, and/or related project
management and research topics. Pre
ferred: original, state-of-the-art innova
tions, recent examples of the application 
of advanced techniques and case-histories 
of new processes, materials.configurations.
LENGTH: 2500-4000 words preferred. 
Allowing time for slides, 20-25 minutes 
presentation time.
PRIZES: “Best of Conference” paper
— S250. Eleven “Best of Session” papers
— $50 each, plus plaques to authors, 
and guaranteed publication.
HOW TO ENTER: Write today for 
the free folder describing the contest. No 
entry fees, no obligations. Abstracts due 
December 31, 1964. Final manuscripts 
due May 1, 1965.

Military Electronics
8:00 P.M.

Effects of radiation on components
Edwin A. Smith, senior research engineer, Lockheed Research Laboratory
Place: Lockheed Auditorium, 202, 3251 Hanover St., Palo Alto
Dinner: 6:30 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto

The Boeing supersonic transport (SST)
Speaker to be announced by J. A. Aldrich, chief electrical engineer. United Airlines, 

and program chairman of Aerospace Group
Place: Lockheed Missiles 6c Space Auditorium 202, 3251 Hanover St.. Palo Alto 
No dinner

The IBM 2321 data cell drive
Al Shugart, 2321 engineering project manager, IBM
Place: General Electric Computer Lab, 310 Deguigne Drive, Sunnyvale 
Dinner: 6:15 P.M., Old Plantation, El Camino and Bernardo, Sunnyvale 
No reservations required

SANTA CLARA VALLEY SUBSECTION
8:00 P.M. • Wednesday, September 16

Opportunities for defense industries in diversification
Dr. Lester C. Van Atta. Chief Scientist, Lockheed Missiles and Space Company 
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
Dinner: Although no formal dinner is planned, members who would like to meet 

Dr. Van Atta prior to the meeting are invited to be at Rick’s Swiss Chalet for 
an informal dinner at 6.15

No reservation required

Topographical map making
A discussion of the various processes involved in topographical map making 

followed by a tour of the facilities
Robert O. Davis, Pacific region engineer, topographical division, Geological Surrey

September, 196.

Monday, October 26

Pacific Gas & Electric computer-controlled Contra Costa steam plant generating 
units

Speakers, time, and place to be announced
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X 
X 
X 
X

X 
X

X 
X 
X 
X

AC I 
Type

FE-1/20 
CE-1/20 
MCE-1/20 
SCE-1/8 
CE-1/8 
MCE-1/8
CE-1/6 
CE-1/4 
CE-1/2

(B) 
Dumet

(B) 
Kovar

(A) 
Tinned 
Copper

X 
X

September,

COMPONENTS,
8th & Harry Streets. Conshohocken. Pa., Area 215 TA 8-6240

meetings ahead

EAST BAY SS
The East Bay Subsection, made up 

of section members in the counties of 
Alameda, Contra Costa, and Solano, 
plans meetings on the following dates: 
October 26, November 23, January 
25, March 22, April 26, and May 24. 
Watch the Grid for details.

of Sherbrooke, Measurement Engi
neering Ltd., and the Northern Elec
tric R and D Laboratory.

meeting ahead

ITERATIVE CIRCUIT THEORY
Dr. Gabor C. Temes, a member of 

the SLAC engineering staff, will ad
dress the September meeting of the 
Circuit Theory chapter. He will pre
sent an iterative method for the opti
mal weighted Chebyshev approxima
tion of arbitrary continuous functions 
with realizable rational expressions. 
The method is applicable to the design 
of equalizers, impedances, and artifi
cial lines. Examples describing the 
synthesis of cable equalizer, simulator, 
and terminating networks will illus
trate the usefulness of the method in 
practical design applications.

graduate of the Technical Uni
versity of Budapest, Eotvos Univer
sity, and the University of Ottawa, Dr. 
Temes was employed by the Technical 
University of Budapest, the University

Max. 
OHMS

25K 
25K 
25K 

110K 
110K 
110K 
200K 
500K
IM

t-:
___

WHEN MICRO BECOMES A REQUIREMENT WEIL MAKE THEM TOO!
MICRO MINIATURE RESISTORS

Performance to applicable sections of MIL-R-10509D.
Ideal for encapsulated assemblies.
The "Noble-Met” resistance element, is helixed to exact range.
Leads are (A), Electro-plated tinned copper; (B), Gold flashed or (C). Solderable 
termination; see below.
Delivery: samples from
Write or call for full information.

Nominal
Length Dia.

0.200“ 0.020* •
0.100“ 0.038“
0.130“ 0.047"
0.125“ 0.042“
0.135“ 0.050"
0.195“ 0.070“
0.250“ 0.065“
0.300“ 0.085“

----------- 0.475“ 0.125“
•Flat type 0.010" thick

stock—quantity production two to four weeks ARO.

(C) Min. 
Solderable OHMS

25
25
25
10
10
10
10
10 
25

meeting ahead

DEFENSE DIVERSIFICATION
Dr. Lester C. Van Atta, chief scien

tist of Lockheed Missiles and Space 
Co., will speak to the Santa Clara Val
ley Subsection on diversification with
in the military defense industry at the 
September meeting. As chief scientist 
he is senior advisor to Lockheed man
agement on arms control and diversifi
cation.

Dr. Van Atta has served as special 
assistant for arms control to the Di
rector of Defense, Research and Engi
neering, Office of the Secretary of 
Defense, and on a number of other 
government scientific advisory boards 
and committees. He will discuss the 
serious problems facing the defense 
industry as a result of military defense

up leads, pre-sell products. Sales literature can make thousands or 
sales calls each day. Catalogs, brochures, direct mail advertising, 
folders, product literature ... all work full time—no coffee breaks, 
no luncheons! You can multiply your sales force with printed literature, 
to get maximum efficiency from each man. Just call

THE NATIONAL PRESS 
Planners, Printers of Every Type of Business Communication 

850 HANSEN WAY • PALO ALTO, CALIF.

spending cutbacks, particularly as they 
apply to large weapon system man
agers. He will elaborate on diversifica
tion into nonmilitary programs as one 
answer to the problem.

The meeting provides an unusual 
opportunity to hear a recognized au
thority in the defense industry present 
his views on diversification planning.
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Telemetry, Catalog T—Ground to air 
antenna systems for 25-3000 Me, rota
tors and coaxial patch panels.

Microwave, Catalog M—Parabolic an
tennas for use in 800 Me to 12 Gc range 
with associated equipment; mounts, ra
domes, waveguides.

Heliax, Catalog H — Heliax, the flexible 
air dielectric copper cable in sizes up to 
5" in 50, 75 and 100 ohms.

Transmission Lines, Catalog R — Rigid 
coaxial lines are available in sizes 7/s" to 
14" in 50 ohm and other impedances. RF 
switches and other accessories available.

Fixed Station, Catalog F — Mobile radio 
service antennas, flexible foam Heliax 
cables for complete system installation.

Telescoping Masts, Catalog P —Offers a 
large selection of standard pneumatic 
masts for variable extended heights.

Andrew can help you solve your 
problems in this specialized field 
of antennas and transmission 
lines. You are invited to write for 
catalogs in area of your interest.

Call or write . . . Bill Sirvatka 
701 Welch Road 

Palo Alto, California 94304 
Phone: (415) 323-3139

WORKING ON

Projects
INVOLVING

Antennas
AND ANTENNA EQUIPMENT?

Hubloc Antennas, Catalog D —Setting 
new standards in large parabolic an
tenna design, sizes to 60 ft. dia.Technical 
data on antenna feeds, radomes, tower 
mounts.

September, 7 9 6-

section inputs
CHANGE OF ADDRESS

If you plan to change your address, 
notify headquarters and the section 
office at least three weeks in advance 
of the effective date. Send the original 
of your letter to IEEE, Box A, Lenox 
Hill Station, New York 21. Send a 
carbon copy to the section office. In
dicate which groups you belong to 
and if you subscribe to Proceedings.

swings
IT IS REPORTED:

George Nowack, Paul Ballentine, 
and Arthur Knop have been added to 
the field sales force of the telecom
munications division of Secode Cor
poration, San Francisco.

John Fluke Mfg. Co., Inc., Seattle, 
has appointed Instrument Specialists, 
Inc., as exclusive sales representative 
throughout California for Fluke test 
and measurement instruments, with 
northern California offices in Sunny
vale under the direction of Jim Lan
dis. The same firm will also handle 
the frequency equipment manufac
tured by Montronics, Inc., Bozeman, 
Montana, a Fluke subsidiary.

Dr. David C. Evans has been ap
pointed professor of electrical engi
neering and acting director of the 
computer center on the Berkeley cam
pus of the University of California. He 
also serves as acting principal faculty 
investigator for a $797,000 computer

research project sponsored by the Ad
vanced Research Projects Agency of 
the Defense Department.

Sidney Sternberg has joined the 
staff of Electro-Optical Systems, Inc., 
Pasadena, as vice president and gen
eral manager, having formerly served 
as chief engineer of the astro-electron
ics division of RCA, Princeton, N.J.

Bert L. Frescura has joined the re
search and development staff of Fair
child Semiconductor as an engineer in 
device development working on linear 
integrated circuit devices.

Robert H. Johnston, former man
ager of parts and service for Ampex 
Corporation, Redwood City, has been 
named product management manager 
for the corporation’s computer prod
ucts company in Culver City.

Alexander II. Dunbar has been ap
pointed vice president, manufacturing, 
for FXR, Danbury, Conn., the RF 
products and microwave division of 
Amphenol-Borg Electronics Corp.

C. Gus Grant, formerly vice presi
dent-general manager, video and in
strumentation division for Ampex 
Corp., has been appointed to the 
newly created position of vice presi
dent-operations with responsibility for 
three Ampex divisions—video and in
strumentation, marketing, and con
sumer and educational products.

Thomas J. Kuehn has been ap
pointed marketing manager for FXR’s 
test equipment and waveguide com
ponents.

Merle J. Long has joined Electro- 
Optical Systems, Inc., Pasadena, as 
marketing manager.

meeting ahead
NEW CHAPTER ORBITS

The first meeting of the newly 
formed chapter on Aerospace will be 
held on September 29. The subject is 
the Boeing Supersonic Transport 
(SST). Program chairman J. A. Aid- 
rich. chief electrical engineer for 
United Air Lines, has obtained a well- 
informed speaker from Boeing Seattle 
for this presentation.

The FA A has funded both Lock
heed and Boeing for SST designs. 
Very possibly FAA will request addi
tional design studies from both con
tractors. The air lines favor two SST 
prototypes for evaluation. The Boeing 
design features a variable-sweep wing 
—relatively straight for take-off and 
landing, but sharply swept back for 
supersonic cruising. Should the wing 
remain in the fully swept aft con
figuration, due to some malfunction, 
the aircraft could still land with con
ditions similar to that of a Boeing 707 
“coming in” without flaps. The Lock
heed design features a fixed double
delta wing and a “drooped” nose sec
tion. Its 25-foot nose, or cockpit, is 
hydraulically lowered 15 degrees for 
landing and 10 degrees for take-off to 
facilitate visibility. The economic ad
vantage of the “droop-snoot” is that 
the smooth pointed nose surface 
(during cruise) made possible by 
eliminating the conventional wind
shield reduces drag enough to add 12 
more passengers to the payload. The 
chapter hopes to present the Lock
heed SST as a meeting subject at a 
later date.

Guests are cordially invited.

section inputs
LEAD ONE IN

Plan to bring the benefits of IEEE 
membership to at least one of your 
engineering colleagues during the 
1964-65 program year. Obtain an ap
plication blank from your company or 
area representative or the section of
fice and help him complete it. Act 
now so that his application can be 
fully processed in the weeks ahead 
and he can receive all publications 
and benefits during 1965.



MANUFACTURER / REPRESENTATIVE INDEX
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/ WELL, NO ONE MAKES 11} 
/and it'stoo EXPENSIVE 

 ANYWAY. LET'S CALLTHE /
COMPETITOR AND SEE^Z> 
WHERE HE GETS HIS. /

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

Perlmuth Electronics
Mt. View; 961-2070 
1285 Terra Bella Ave.,

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

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

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

anyone \ 
THOUGHTOF

PAECO ? Z

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

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

Tech-Ser, Inc.
800 San Antonio Rd., 
Palo Alto; 326-9800

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

Artwel Electric, Inc.
3485 Bayshore Blvd., 
San Francisco; 586-4074

Components Sales California, 
Inc.
Palo Alto; 326-5317

Walter Associates
Box 790, Menlo Park; 
323-4606

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

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

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

September,

Magnetic Shield Div., Perfection Mica 
Marconi Instruments  Moxon Electronics 
McLean Engineering Labs T. Louis Snitzer Co. 
McLean Syntorque Corporation.T. Louis Snitzer Co. 
Melcor Electronics Corp. Components Sales Calif. 
Metex Electronics Corp. Perlmuth Electronics 
Metron Instrument Co. 
Micro Instrument Co. .
Microsonics, Inc
Microwave Associates .
Microwave Electronics Corp.
Mid-Eastern Electronics, Inc. W. K. Geist Co.  
Millitest Corp. . Components Sales Calif.
Motorola Com. & Elect. Div Perlmuth

I'M TIRED OF SEARCHING 
CATALOGS FOR / 

A TRANSFORMER ! /

Costello & Company 
535 Middlefield Road, 
Palo Alto; DA 1-3745

Dynamic Associates 
1011-0 Industrial Way, 
Burlingame; 344-2521

People who’ve had problems in design and 
production of transformers do know Paeco. 
Our list of customers proves it. Give them a call. 
Or better still ... for a solution to your transformer 
problem . . . call Lloyd Burkhart at 326-5360

PAECO
620 Page Mill Road 
Palo Alto. California 94304
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...... The Thorson Co. 
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Waters Corp .........................  White & Co.
Watkins-Johnson Co Perlmuth Electronics 
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Weinschel Engineering, Inc. Jay Stone & Assoc. 
Weldmatic Div.—Unitek Corp Tech-Ser, Inc. 
Western Microwave Laboratories, Inc. ... Jay Stone 
Wiltron Co. O’Halloran Assoc.

Century Electronics & Instruments... V. T. Rupp Co. 
r iT u"?. Moxon Electronics

, lndustrjes (form. Speidel) .... Perlmuth 
Moxon Electronics 
Components Sales 
Moxon Electronics

Clairex Corp.............
pmllMOT* u:n ■

Comcor, Inc.......................
Computer Instruments Corp. 
Computer Measurements Co  ■.■cuuuinua 
Consolidated Ceramics & Metalizing Jay Stone 
Custom Materials, Inc Jay Stone & Assoc. 
Corning Delay Lines  Costello & Co.

Barnes Engineering Co. .
Bausch & Lomb, Inc., Elect. Sect.
Beckman/Berkeley Division  
Beckman/Computer Operations 
Behlman/lnvar Electronics 
Blaw-Knox 
Bryant Computer Products 
Burmac Electronics 
Burr-Brown Research Corp.

Marshall Company, G. S. 
890 Warrington Road 
Redwood City; 365-2000

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

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

Hamner Electronics McCarthy Assoc. 
Holex, Inc The Thorson Co. 
Holt Instruments Laboratories W. K. Geist Co. 
Honeywell-Denver Div., Lab Standards Geist 
Hyletronics Corp The Thorson Co. 
Hyperion Industries, Inc McCarthy Assoc.

McCarthy Assoc.
White & Co.

Tally Corp _ Moxon Electronics 
Telonic Industries & Eng T. Louis Snitzer Co. 
Tenney Engineering, Inc. The Thorson Co.
Test Equipment Corp V. T. Rupp Co. 
Thermal Systems, Inc. 
Trak Microwave Corp. 
Trygon Electronics, Inc.

Data Equipment Co Moxon Electronics 
Datamec Corporation Moxon Electronics 
Decker Corporation  Costello & Co. 
Diamond Antenna & Microwave Corp. ... Wright 
Di/An Controls, Inc Wright Engineering 
Digitromcs Corp Components Sales Calif.

Keithley Instruments T. Louis Snitzer Co. 
Kewaunee Scientific Equipment White & Co. 
Kemet Co.................................. G. S. Marshall Co.
Kepco, Inc V. T. Rupp Co. 
Kinetics Corporation The Thorson Co. 
Knights Co., James G. S. Marshall Co. 
Kollmorgen Corp W. K. Geist Co. 
KRS Electronics V. T. Rupp Co.

Sage Laboratories  The Thorson Co. 
Sandefur Engineering Co., Inc Tech-Ser, Inc. 
Sangamo Electric, Elect. Sys. Div . Perlmuth
Scott. Inc.. H. H W. K. Geist Co. 
Sequential Electronic Systems White & Co. 
Sierra Electronic Div., Philco . T. Louis Snitzer Co. 
Sonex Corp Perlmuth 
Spectra-Physics, Inc O’Halloran Assoc. 
Sperry Microwave Company McCarthy Assoc. 
Stewart Engineering Co  Perlmuth Electronics 
Systems Research Corp Moxon Electronics

Velonex (Div. Pulse Eng.) T. Louis Snitzer Co. 
Vernistat Div. Perkin-Elmer Corp Artwel Electric 
Vidar Corporation  Moxon Electronics 
Vitramon, Inc.  G. S. Marshall Co.

Abbey Electronics Corp. ...
Accutronics, Inc
Advanced Development Lab 
Aero Geo Astro Corp
Aertech
Airborne Instruments Lab. 
Alfred Electronics
American Electronics Labs 
Antlab, Inc.......................
Applied Magnetics Corp. .
Applied Research, Inc
Astrodata, Inc
Autronics Corp

SSisSSft 
Polarad Electronics ................Vir °« ppcht Assoc
Potter and Brumfield Elliott Recht assoc 
Precision Mechanisms Corp Compone
Quan-Tech Labs ...............Jay Stone & Assoc.

Rawson Electrical Instrument Co. ..McCarthy Assoc. 
Ray Proof Corp  McCar ) soc 
Raytheon-Rayspan Perlmuth Electronics 
Renco Dry Box Glove Company  White & lo. 
Rixon Electronics, Inc Costello & Lo. 
Rohde & Schwarz Sales Co W. K. Geist Co. 
Rowan Controller Co Artwel Electric 
Royal McBee Corp., Ind. Prod. Div Costello 
Rutherford Electronics Moxon Electronics

Eckel Corporation
Electro-Mechanical Research 
Electron Products  

| Electronic Components Div.
Burroughs Corp  Tech-Ser, Inc. 

Electronic Products, Inc Jay Stone & Assoc. 
Electronic Research Associates, Inc. Tech-Ser, Inc. 
Electro Switch Corp Willard Nott & Co. 
Emcor, Ingersoll Products Div T. Louis Snitzer Co. 
Eppley Laboratory, Inc W. K. Geist Co.

Navigation Computer Corp T. Louis Snitzer Co.
Northeast Scientific Corporation White & Co.



Classified Advertising

ASSOCIATES

weekend
i'

September, 1 96 41 6 —grid
I

for business 
meetings...

a day, 
a week ...or a

Advertisers Index
American Components ...........
Andrew Corp..........................
Benrus, Technical Products Div. 
Brill Electronics....................
Brown, Wen .........................
Cabana ...............................
Costello & Co  
Dupont—Mylar Div.................
Forum Personnel ..................
General Radio  
Hewlett-Packard ....................
Instrumentation Exhibits ........
National Press .....................
Nep/Con ..............................
Northern California Personnel ... 
O’Halloran Associates ...........
Paeco .................................
RHG Electronics Laboratory, Inc. 
Singer Co.—Metrics Div. 

Gertsch Instruments
Sorenson/O’Halloran .............
Tek-Ser/Tek-Stok  
Tektronix, Inc........................
TWA....................................
Wesgo .................................

POSITION WANTED
Aerospace Eng. graduating B.S. Jan. 
'65 Univ. Texas. Now employed UT 
Tech. Res. Asst, designing, fabri
cating, testing high lift devices. 5 
yrs. Navy jet aviator, including 4 
yrs. Aircraft Maint. Off. & Test 
Pilot. Age 29, married, 2 children, 
desire opportunity in No. Calif. G. 
W. Woehrman, c/o Willard Nott, 
1485 Bayshore Blvd., S.F., 587-2091.

EQUIPMENT FOR SALE
Edison Voicewriter model VPC 7342 
including receiver model 77612, all 
attachments, supply of discs. $175 
or best offer takes. Excellent con
dition. To inspect, visit section of
fice or call Mrs. Jean Helmke, 321- 
1332.

OFFICE FOR LEASE
200 sq. ft. Whelan Bldg., Stanford 
Professional Center, 701 Welch (op
posite Old Barn). Ideal for one man 
and secretary. Call Jack Whelan at 
323-0724.
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CABANA
RESORT MOTOR HOTEL

4290 El Camino Real, Palo Alto, DA 7-0800

MEN WITH MOTIVE!
“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 it.

YOU CAN TOO!
Employment opportunities are now 
available for men so motivated.

LET US HEAR FROM YOU . .
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• No. Hollywood. California • 
IRUHCK 7 0173

• San Ditto, California 
ACadtfl>r * 282*
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section notes
BULLETIN BOARD NOTICES
Carrying the meeting calendar in

formation that appears in Grid, but 
mailed early in the month, bulletin 
board notices are printed and dis
tributed regularly by the section office 
to nearly 400 members who have 
agreed to post them on the 687 bul
letin boards of their firms or organiza
tions. If you would like to be added to 
the mailing list, call or write the sec
tion office, indicating how many copies 
you would like to post each month in 
locations where they will attract the 
attention of members who have missed 
the Grid.

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.

(Combined from page 3)
MORE CHAIRMAN’S REMARKS
at approximately 7,600, including 
about 1,000 student members. We are 
growing somewhat faster than our 
southern neighbor and affiliate in 
WESCON, the Los Angeles District. 
Membership chairman this year is Ben 
Newnum of Western Electric, 739- 
8340, assisted by John Damonte, 
Dalmo Victor, 591-1414. Membership 
committee activities are intended to 
have broad coverage, and we are par
ticularly anxious to reach those elec
trical and electronics engineers who 
should belong to IEEE as a part of 
their professional growth, but for un
explained reasons do not. Your effort 
to bring the benefits of membership 
to one or more of your colleagues 
during 1964-65 would bring great 
future benefit to the section. Applica
tion kits arc available from your com
pany or area membership representa
tive, whose name may be obtained 
from Ben Newnum, John Damonte, or 
the section office.

In future remarks I will attempt to 
cover the scope of other section com
mittees and some of the changes we 
believe to be appropriate. Much of 
the value of institute membership is 
derived from section, subsection, and 
chapter meetings and support of re
gional and national activities. We urge 
that you participate.

JOHN C. BECKETT

Enjoy economy
with prestige ... at 

the showplace of the 
peninsula. Superb guest 

facilities; meeting rooms for
10 to 1000.

Singles from $12 Doubles from $16

ADVERTISING RATES:
Members: $15 for 1st col.-inch, $10 for 2nd. 
S5 for each additional. Non-mcmhers: $20 
for 1st col.-inch, $15 for 2nd, $10 for each 
additional. 10% frequency discount for 10 
consecutive ads. None to exceed total of 4 
col.-inches. Special type or logos not carried. 
Non-comniissionablc. Deadline •. 25th of 
month.
Write or call: Ernesto A. Montano, IEEE 
Grid. Suite 2210, 701 Welch Rd., Palo /\lto, 
321-1332.
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GERTSCH FREQUENCY METERS

LAND MOBILE UNITS-.0002% ACCURACY

FM-9

COMMERCIAL-CB-AIRCRAFT UNIT—.00025% ACCURACY

FM 3A/DM-3

CB —AIRCRAFT —.001% ACCURACY

FM 3/PS-3

HIGH-FREQUENCY STANDARDS RECEIVER

Bulletin RHF-1. Price: $575.00

TAX 213S35-O-:66

Design and production of PANORAMIC • SENSITIVE RESEARCH • EMPIRE • GERTSCh instruments for measurement

.

>

Frequency Meter—Deviation Meter—Signal Generator combines all 3 func
tions in a single, portable package. Measures and generates all assigned 
channels in both 150-162 Me and 450-486 Me ranges. Simple to operate — 
no charts, curves, or calibration books needed.

Bulletin FM-9. Price: $1495.00

All-transistorized unit designed to receive WWV and other high-frequency 
transmissions. Provides a means of rapidly checking the calibration of oscil
lators and frequency standards to an accuracy of 10’. Covers all 6 WWV 
frequencies.

for 2-way radio maintenance
—stable, portable instruments that meet FCC accuracy specifications quickly, and 
at low cost

VHF Frequency Meter This unit allows direct dial reading of all allocated 
channels in the 150-170 Me bands, with .00025% accuracy. These instru
ments also measure and generate all channels in the 450-470 Me band, 
with frequency accuracy of ±.00025% (2.5 ppm), which complies with 
FCC accuracy requirements. FM 3 features are retained in this model.

Bulletin FM-3A/DM-3. Price: $1645.00

A..®# ®

VHF Frequency Meter Designed for measurement and generation. Basic 
frequency range is 20 to 40 Me. Using harmonics, unit has a range of 20 to 
1,000 Me, with continuous coverage over entire range. Also measures har
monics of frequencies down to 1 Me. May be used as a signal generator 
over range of 20-1000 Mcs with internal AM modulation.

Bulletin FM-3. Price: $880.00

the: singer company 
METRICS DIVISION 
3211 S. LA CIENEGA BLVD , LOS ANGELES. CALIFORNIA . TELEPHONE (213' 870-2761

i8-

*.*•

VHF Frequency Meter Internal, oven controlled 1 Me crystal oscillator [ 
(stability .00001%) provides minimum measuring accuracy of .0002% 
(direct reading), or .0001% (with correction curve) over frequency range 
of 20-1,000 Mcs. May be used as a signal generator over range of 20-1,000 
Mcs with both internal AM and FM modulation.

Bulletin FM-7. Price: $1625.00



With High Sensitivity from 3c to 1.5 Me

SPEC! Fl CATION S :

Make your own Evaluation — Ask for a Demonstration

Accuracy — In the "direct” mode, 1% of read
ing. In the "interpolate” mode, 0.2% 
of full scale.

Recorder Outputs — Adjustable from 1-ma to 
5-ma; interpolator output for high-Z 
recorders. Voltage is proportional to fre
quency deviation.

^ou could make this “system” yourself with a 1.5-Mc 

counter, a sensitive preamplifier, a digital/analog converter, and 
an analog readout ... at a cost of a few thousand dollars. Or, you 
can get it ready-made in the GR Type 1142-A Frequency Meter 
and Discriminator, for $525.

Frequency Range — 3 cps to 1.5 Me in five 
decade ranges.

Input Sensitivity — 20 mv from 20c to 150 kc, 
rising to 200 mv at 3c and 1.5 Me (except 
for very short pulses). Impedance: 
100 Kfi, dropping to a minimum of 5 KQ 
above 500 kc.

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

As a Frequency Meter — Logarithmic meter 
maintains constant accuracy; calibrated 
interpolator effectively expands meter 
scale by a factor of 10. Higher frequency 
measurements can be made by hetero
dyne techniques — permits drift meas
urements to at least one part in 10’ when 
used with frequency standards; readings 
independent of waveform.

As a Discriminator — Output is 15v, full scale. 
Low noise; residual fm is down more 
than 100 db.

and Discriminator, for $525.
While you can’t beat a counter for absolute accuracy, 

the accuracy of the 1142-A is ±0.2% when used to best advan
tage, more than adequate for many frequency measurements. It 
is, as its name implies, both a sensitive frequency meter and an 
extremely low-noise fm discriminator for the measurement of in
cidental fm and fm deviations (residual fm is at least 100 db below 
full output). The analog de outputs, available directly at the 
terminals of the 1142-A, make this an excellent instrument for the 
recording of frequency drift and stability. Its usefulness is still 
further extended by the availability of photocells, tachometers, 
geiger tubes, magnetic pickups and other transducers.

Soles Engineering Office in SAN FRANCISCO: 1186 Los Altos Avenue, Los Altos, California 
James G. Hussey • David M. Lloyd

Tel: 415 948-8233 • TWX: 415 949-7964


