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. $650

new Tektronix dual-trace unit...
to update older Type 580-series oscilloscopes

Risetime of
4.3 nsec

□a

DC-to-80 MCatlOmv/cm 
DC-to-85 MCatlOOmv/cm

Modification for Early Instruments
Some early Type 580-Series Oscilloscopes must be modi
fied to accept the new Type 82 Dual-Trace Unit or the new 
Type 81 Single-Trace Unit. After modification, these 
oscilloscopes—with serial numbers below No. 970 for 
Type 581's and below No. 2585 for Type 585's—will have 
improved and standardized transient response (and im
proved performance with the Type 80/P80 combination). 
To determine whether your particular instrument needs 
this modification, please call yourTektronix Field Engineer. 
Modification Kit (Part Number 040-275).................... $25

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

3 I I I I I
Dual-trace display of input and output pulses of a transistor 
amplifier at 10 nsec/cm—with lower trace delayed 1 nsec by 
amplifier under observation. Type 580-Serles/82 combination 
can display time coincidence between input channels with 
no measurable difference at 10 nsec/cm.

Type 82 plug-in unit adds new 
convenience to display and 
measurement of high-sensitivity, 
wide-band, dual-trace 
presentations on the Type 
580-Series Oscilloscopes.

Characteristics
□ DUAL-TRACE OPERATION with 4 operating 
modes and independent controls for each chan
nel—for individual attenuation, positioning, in
version, and ac or de coupling as desired.
■ PASSBAND typically DC-TO-85 MC (3-db 
down) at 100 mv/cm (12-db down at 150 Me), and 
typically DC-TO-80 MC (3-db down) at 10 mv/cm.
□ CALIBRATED SENSITIVITY in 9 steps from 
100 mv/cm to 50 v/cm, and in 10X Amplifier Mode, 
from 10 mv/cm to 5 v/cm, variable between steps.

plus
□ SUPPLIED SMALL SIZE PASSIVE PROBES 
to simplify probe connection to signal-source 
points. Probes increase input R to 10 megohms 
and decrease input C to approximately 7 pf, with 
risetime (of probe, plug-in unit, oscilloscope) at 
over-all sensitivity of 100 mv/cm at approximately 
4X nsec.
Type 82 Dual-Trace Plug-In Unit .

Here's a

For a demonstration, please call your Tektronix Field Engineer.

I Tektronix, Inc. san francisco field offices 
j 3944 FABIAN WAY • PALO ALTO, CALIF. • Phone:326-8500
’ 1709 MT. DIABLO BLVD. • WALNUT CREEK, CALIF. • Phone: 935-6101

[J From Oakland. Berkeley, Richmond, Albany and San Leandro: 254-5353



New from Hewlett-Packard

An artomatic digital voltmeter

3440A DIGITAL VOLTMETER

LOC»

o

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

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

3825 Richmond Ave., MO 7-2407.

Price:

of reading, 
BCD output

only 
$1295

I

i
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I 
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/' All the convenience of digital voltmeter 
/ 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 

’ / 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... 

z 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.

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, 5%" panel height, bench and rack instrument in one

3939 Lankershim Blvd.. 
San Diego,

Accuracy: 
0.05%

3442* AJTCU*:

RANGE
lOOOV

*UTO
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HEWLETT-PACKARD COMPANY CONTACT OUR FIELD SALES OFFICES, NEELY ENTERPRISES-Los Angeles,

North Hollywood, TR 7-1282 and PO 6-3811; San Francisco, 501 Laurel St., San Corios, 591-7661; Sacramento, 2591 Carlsbad Ave., 482-1463- San Diego 1055 
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 255-5536- Las 
Cruces, 114 S. Water St., 526-2486. • LAHANA & CO.—Denver, 1886 S. Broadway, PE 3-3791; Salt Lake, 1482 Major St., HU 6-8166 • ARVA Inc'—Seattle 1320 
Prospect St., MA 2-0177; Portland, 2035 S.W. 58th Ave., CA 2-7337 • EARL LIPSCOMB ASSOCIATES-Dallas, 3605 Inwood Rd., FL 7-1881 and ED 2-6667- Houston

Aun LA 7 . O A H7
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ERIK A. LINDGREN & ASSOCIATES. INC.

Shielding Specialists For Over Ten Years

equal in terms of SHIELDING

RHGFor complete information contact:

WHITE AND COMPANY

j an u ar y 1, 19642 — grid

PEOPLE

THE NATIONAL PRESS

(415) 327-0880

4.5 -180 amp
11.5 - 65 vdc 

1% Reg & Ripple

From Stock: 
Various Ratings 

and Styles

In Stanford Industrial Park 
850 Hansen Way, Palo Alto

with know-how and the 
desire to serve 4- 
of the most modern kind 
to the finest of

EQUIPMENT 
ADD UP 

DESIGNING PRINT
ING-LITHOGRAPHY-PUBLISHING

ALL SOLID STATE 
MIXER/PREANIPLIFIERS 

IF POST-AMPLIFIERS

25 db gain from RF to IF 
IF bandwidth 10 me 

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

150 - 5000 watt
MIL &RFI Specs 

Silicon

MIXER/PREAMP COMBINATIONS 
Low noise figure—2N2415 IF input stage 

o
7.5-8.0 db noise figure

IF POST-AMPLIFIERS
Built-in detector

788 Mayview Ave. 
Palo Alto, Calif. 
Tel. DA 1-3350

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

Engineering-Sales Representative:
WALTER ASSOCIATES

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

Lindgren 

effectiveness

Center 
Freq.

30 me
30 me
60 me

Band- 
width

2 me
10 me
10 me

Risetime 
0.5 /isec 
0.1 psec 
0.1 /isec

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

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

Gain
90 ct)
800 
80(2)

▼..‘T 

RF ENCLOSURES have no 
over the greatest range!

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

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

COAXIAL
Model
MP1-2
MP2-4
MP4-8

WAVEGUIDE
Model
MP-7
MP-8
MP-9

Integrated packages - 
tested from microwave to IF 

o
Compact and rugged 

Low power drain

The Lindgren organization is the sole manufacturer of DOUBLE ELEC

TRICALLY ISOLATED RF ENCLOSURES in the United States. Top 
technical experience is the guarantee of the best quality RF ENCLOSURE 

built. These rooms are the result of the concentrated skills of specialists 

building DOUBLE ELECTRICALLY ISOLATED RF ENCLOSURES. Their 

judgment and know-how are vital factors, which result in higher attenu

ation or more DB per dollar.

Emitter follower output

-,Vi A. <>-'£•». i

Model
ET 3002
ET 3010
ET 6010

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

XE
& XENON MERCURY ARC LAMP

D-C POWER SUPPLIES
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East Coast: Cal Hart, H & II Associates, 501 Fifth Ave., New ^ork 17, NA., 6-5SS6

Southern California: Jack M. Rider & Associates, 1709 W. 8th St., Los Angeles 17, Calif., HU 3-0o37

Please contact Jerry Franks, Personnel Man
ager, if you are interested.
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TEMPORARY OFFICE HELP

Many satisfied electronic clients 
large and small

STANDARDS 
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advertising

Bay Area & National: E. A. Montano, IEEE, 701 Welch Rd., Palo Alto, Calif., (415) 321-1332
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IEEE OFFICE, SUITE 2210, 701 WELCH ROAD, PALO ALTO, CALIF.
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at San Francisco, Calif.
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the key for communications with other 
planets, man-made satellites, and space 
vehicles. Cover drawing, courtesy of 
the Western Electronic Manufacturers 
Assn., is reprinted from the 1963 
WEMA Directory.

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

10, number 9 • j an u ar y 1 , 1964
Published twice a month except July and August by San Francisco Section, 

Institute of Electrical and Electronics Engineers

MASSEY
TEMPORARY 

SERVICE, INC.

480 Lytton Avenue 
Palo Alto

DA 4-0651 EM 6-8476

Travel by land, sea, and air could 
not move efficiently today without the 
assistance of electronic devices being 
used in communications, navigation, 
tracking, and traffic control. In addi
tion to the future promise of three- 
dimensional radar, electronics holds

GRANGER ASSOCIATES, a growing and recog
nized leader in the RF communications field, 
has an immediate position for a standards 
engineer who will develop, implement and 
monitor an engineering standards program. 
Candidates for this position should be able to 
establish and maintain a broad program of 
specification control and engineering material 
standards, and be able to identify preferred 
materials and components associated with RF 
communications.
Requirements for this position are a degree in 
engineering, several years standards engineer
ing experience, and complete familiarity with 
materials and components.

san fran cij co section officers
Chairman: William A. Edson Secretary: Jack L. Melchor
Vice Chairman: John C. Beckett Treasurer: Gerard K. Lewis
Membership Co-chairmen: Fred MacKcnzie, Stanford Research Institute, 326-6200 

William Warren, Shell Development Co., OL 3-2100
Publications Advisor: Howard Zcidler, Stanford Research Institute, 326-6200

Executive Secretary: James D. Warnock, Section Office: Suite 2210, 701 Welch Rd. 
Palo Alto, Calif., 321-1332



Circuit Theory)

measurement will be described with

Place: Education Building, Room 100, San Jose State College

Wednesday, January 15

Abramson Pierce

Tuesday, January 21

January 1, 19644 — grid

Sparks in Nature
Dr. E. T. Pierce, Stanford Research Institute 
Place: Stanford Research Institute, Building 1 
No dinner

Circuit Theory

$3.75 inch tax and tip
Reservations: Section Office, 321-1332, by January 27

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

>en to the public. Methods
Shannon’s two fundamental theorems 
will be explained with the aid of ex
amples.

7:30 P.M. • Thursday, January 9
Joint meeting with American Society of Heating, Refrigeration and Air Condi

tioning Engineers
Infra-truth on infra-red
Joseph W. Adams, Manager, Panelbloc Division of Bettcher Mfg. Corp., Cleve

land, Ohio
Place: DiMaggio’s Restaurant, Fishermen’s Wharf, San Francisco
Social get-together with ASHRA at 5:30 P.M.
Dinner: 6:30 P.M. (DiMaggio’s)
Reservations: Art Wells, JU 6-4074, by January 8
PROFESSIONAL TECHNICAL GROUP CHAPTERS
Antennas and Propagation 

8:00 P.M.

meeting ahead

IT & REAL INFORMATION

Dr. Norman Abramson, associate 
professor of electrical engineering at 
Stanford University, will discuss in
formation theory and real information 
at the January 21 meeting of the PTG 
on Information Theory chapter.

Dr. Abramson received the Ph.D. in 
electrical engineering from Stanford. 
A former research engineer in the sys
tems analysis laboratory of Hughes 
Aircraft Co., he has served as con
sultant in communications and radar 
problems to several industrial labora
tories. He is the author of Information 
Theory, recently published by 
McGraw-Hill, editor of the Holden- 
Day series on communication and in
formation processing, and chairman of 
the administrative committee of the 
PTG on Information Theory.

meeting ahead

SPARKS IN NATURE

Edward T. Pierce, staff scientist, 
communication laboratory, Stanford 
Research Institute, will discuss sparks 
in nature at the January 15 meeting of 
the PTG on Antennas and Propagation 
chapter.

Natural sparks act as antennas 
emitting radio signals, which then 
travel according to the normal laws 
of radio propagation. The character
istics of the signals depend upon the 
lengths of the sparks and the form of 
the spark current. The radiation from 
lightning—in which a great variety of 
sparks occurs—will be discussed, and 
the extent to which it confirms other 
information upon the discharge plasma 
will be described. Special topics to be 
considered will include the manner in

(Continued on page 8)

SAN FRANCISCO SECTION
8:00 P.M. • Tuesday, January 28 

(Special reorganization meeting of the PTG Chapter on 
Bridge structures in network synthesis
M. E. Van Valkenburg, professor of electrical engineering, University of Illinois;

vice-chairman, administrative committee, PTG on Circuit Theory
Information’ theory and*information Place: AmPex Cafeteria, 401 Broadway, Redwood City

Dinner: 6:30 P.M., Algiers Restaurant, 2620 El Camino Real, Redwood City;
particular emphasis on the significance 
of the theory rather than the mathe
matics. The application of information 
theory to data transformations and 
data transmission will be treated. A field trip, reading, speech and hearing laboratories. Op.

of improving reading, speech, and hearing for students, with the use of electronic 
equipment, will be discussed.
Prof. Paul Betten, San Jose State College

A graduate of Harvard College and Place: Education Building, Room 100, San Jose State College
the University of California in physics, no dinner

TECHNICAL GROUP
Industrial

8:00 P.M. • Tuesday, January 28 
(Special reorganization meeting of San Francisco Chapter. Joint with San Fran

cisco Section. See above.)

Electronic Computers
8:00 P.M. • Tuesday, January 28 

MIRF—A data retrieval machine using an associative memory
Jacob Goldberg and LeRoy Younker, senior research engineers, Stanford Research 

Institute
Place: General Electric Computer Laboratory, 310 DeGuigne Drive, Sunnyvale 
Dinner: 6:30 P.M. at the Plantation, Bernardo and El Camino Real, Sunnyvale 
Reservations not required

Engineering Management
8:00 P.M.

(Joint meeting with PTG Reliability)
Arms control and diversification
Dr. L. C. Van Atta, chief scientist, Lockheed Missiles & Space Co.
Place: Rickeys Hyatt House, Stanford Room, El Camino Real, Palo Alto 
Dinner: social hour 6:00 P.M., dinner 7:00 P.M., $3.50 buffet
Reservations: Elizabeth Richards, 326-1755, Ext. 222, by 4:00 P.M. January 14

Electromagnetic Compatibility
8:00 P.M. • Thursday, January 25 

Large weapon and space system electromagnetic compatibility
B Weinbaum, electronics group engineer, general dynamics/astronautics
Place: Lockheed Missiles & Space Co., Bldg. 202, 3251 Hanover St., Palo Alto 
Dinner- Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Glenn D. Gillett, RE 9-4321, Ext. 24834 or 32368, by January 22



I EUROPE^
and NEW YORK WORLD’S FAIR

Tuesday, January 21

events

travel notes

I

publication notes
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Specialists 
serving the 
Engineer 
and Scientist

Our client companies are 
both local and nationwide.

For the engineer or scien
tist wishing to avail him
self of an effective place
ment service, we invite 
your inquiries—in confi
dence, of course.

the paper, name, company affilia
tion, and address of the author.

• Three copies of a 500- to 1,000-

TOTAL 
JET 

FARE

I

I
I

I
I
I

Call or write:

NELL or BEN K. WRIGHT
382 Parkside Dr., Palo Alto, Calif. 

321-2994

FORUM
PERSONNEL AGENCY

378 Cambridge 
Palo Alto 
California 
321-6582

affiliations in major cities 
throughout the country

PEOPLE-TO-PEOPLE

In addition to the specifications for 
sending technical publications to over
seas universities carried in the Decem
ber 1 Grid, packages of less than one 
year’s issues, including single issues, 
are welcome, if sent prepaid to Engi-

$CRQ46
UvU ROUND TRIP

SFO - LONDON - VIENNA - ROME - MADRID 
PARIS - NEW YORK WORLD’S FAIR - SFO

word summary of the paper, 
which identifies the related work 
and extent of new contributions 
in the field.

• Indication of the technical field 
in which the paper falls.

Papers in all electrical and elec
tronics fields will be considered for 
the 1964 WESCON program. Any 
necessary military or company clear
ance of papers must be granted before 
submission of the abstracts. Address 
all materials to Dr. Robert R. Bennett, 
Technical Program Chairman, 1964 
WESCON, Suite 1920, 3600 Wilshire 
Boulevard, Los Angeles, Calif. 90005.

neers and Scientists Committee, 
People to People Program, c/o Head
quarters, Home Economics Dept., 
PG&E Company, 540 Bush Street, 
San Francisco, Calif.

representatives of European sections 
of IEEE in other cities.

IEEE policy not permitting sections 
or headquarters to sponsor such tours 
at the present time, IEEE is not the 
sponsor of the tour and assumes no 
liability in connection with it. How
ever, members traveling as a group 
may take advantage of the group rate. 
Reservations for ground travel and 
hotel accommodations can also be 
made through Mr. or Mrs. Wright.

8:00 P.M. • Tuesday, January 21
(Joint meeting with PTG Engineering Management, see above)

Space Electronics and Telemetry 
8:15 P.M.

Information theory and real information
Dr. Norman Abramson, Stanford University
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto
Dinner: 6:15 P.M., El Camino Bowl, 2025 El Camino Real, Mountain View 
Reservations: Robert H. Light, 968-6211, Ext. 2024, by noon January 21

|

GROUP EUROPEAN TOUR
The European tour advertised on 

this page is being organized by Ben 
Wright, chief engineer of Kaar Engi
neering Corp., Palo Alto, and his wife.

Regularly scheduled airlines, trust 
fund financial arrangements, and a 
recognized travel agency will be used. 
The group will be in Paris during the 
first two days of the First International 
Congress on Instrumentation in Aero
space, and will possibly meet with

IEEE
MEMBERS AND FAMILIES 

traveling as a group are eligible.

of interest

WESCON PAPERS CALL
The Western Electronic Show and 

Convention will be held in Los 
Angeles August 25-28. The IEEE 
Summer General Meeting will be held 
simultaneously and in conjunction 
with this important conference. Au
thors desiring to have papers con
sidered for inclusion on the program 
of technical sessions should submit 
the following materials by April 15, 

1 1964:
• Three copies of a 100- to 200- 

word abstract, including title of

27 Days August 3i*. 1964 

Regular scheduled internationally 
recognized JET airlines used 

throughout.

Microwave Theory and Techniques
7:30 P.M. • Wednesday, January 22

Automatic measurement of phase and impedance
Dr. Seymour Cohn, Rantec Cori).
Phase and delay measurement techniques for advanced microwave systems
Dr. Peter Lacy, Wiltron Co.
Place: Physics Hall, Room 100, Stanford University
Dinner: 6:00 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Pat Peters, 326-6200, Ext. 2414, by January 17
Reliability



Accutronics, Inc. 

T. Louis Snitzer Co.O’Halloran Assoc.
Moxon ElectronicsAertech Jay Stone & Assoc.

Airborne Instruments Lab. Wright Engineering Perlmuth Electronics
Alfred Electronics Moxon ElectronicsMoxon Electronics

Costello & Co.Ameray Corporation White & Co.
 Premmco

American Electronics Labs Perlmuth Electronics

Antlab, Inc. Jay Stone & Assoc.  W. K. Geist Co.
Applied Magnetics Corp. Peninsula Assoc.The Thorson Co.

Applied Research, Inc. Jay Stone & Assoc.

Arizona Instruments West Eleven Hamner Electronics 
Arnold Magnetics Corp. Walter Assoc.

West Eleven O'Halloran Assoc.Arra 

Costello & Co.Moxon ElectronicsAstrodata, Inc. 

Astromarine Products Corporation...W. K. Geist Co.

The Thorson Co.Autronics Corp. 

Carl A. Stone Assoc.iallantine Labs, Inc. 

...Costello & Co.Barnes Engineering Co.

White & Co.Perlmuth Electronics

Beckman/Berkeley Division V. T. Rupp Co.

Behlman/lnvar Electronics T. Louis Snitzer Co.
G. S. Marshall Co.Electron Products 

.The Thorson Co.Blaw-Knox 
West Eleven

Boonshaft & Fuchs, Inc. W. K. Geist Co.

O’Halloran Assoc.

Recht Assoc. O'Halloran Assoc.
Costello .& Co. Carl A. Stone Assoc.

W. K. Geist Co.W. K. Geist Co.Burr-Brown Research Corp. 
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Fabri-Tek, Inc.

Fabricast Inc.

Boonton Electronics Corp. 

Borg Equipment ........

Bryant Computer Products 

Components Sales Calif.

Walter Assoc.

G. S. Marshall Co.
Goodrich & Assoc.

Artwel Electric, Inc.
1485 Bayshore Blvd., 
San Francisco; 586-4074

Bausch & Lomb, Inc.—
Electronic Section ..

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

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

Century Electronics & Instruments ...V, T. Rupp Co.

Chrono-Log Corp West Eleven

CircuitDyne Corp
Clairex Corp
College Hill Industries

(formerly Speidel Corp.) 

Comcor, Inc

Communication Electronics 

Dana Laboratories, Inc. 
Datamec Corporation ..

Datapulse, Inc

Decker Corporation
Diamond Antenna & Microwave Corp  Wright

Di/An Controls, Inc Wright Engineering
Digital Electronics, Inc Peninsula Assoc.
Digitronics Corp. 

DynaPlex Corp.

Eckel Corporation . 

E-H Research Laboratories, Inc. V. T. Rupp Co.

Eico-Elma Schwarzchild Assoc.

Electronic Products Corp. ...
Electronic Products, Inc  
Emcor, Ingersoll Products Div.  

EMI, Electra Megadyne, Inc. 

Empire Devices, Inc
Eppley Laboratory, Inc

Components Engineering & Mfg. Co. .
Computer Instruments Corp. 

Computer Measurements Co. 

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

Marshall Company, G. S.
708 Warrington Road, 
Redwood City; 364-9023

Jay Stone & Assoc.

T. Louis Snitzer Co.

Components Sales
Moxon Electronics

McCarthy Assoc.

Moxon Electronics

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

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

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

Fairchild/Dumont Instruments
Fairchild Semiconductor

Gulf Aerospace Corporation

Gruenberg Electric Co

Heli-Coil Corp........................
Holt Instruments Laboratories 

Impact-O-Graph Corp White & Co.
Inland Motor Corp Costello & Co.

International Resistance Co J. Logan & Assoc.

James Knights Co. 

Jetronics Labs. 

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

Peninsula Associates
1345 Hancock Street, 
Redwood City; 344-2521

McCarthy Assoc. 

... Premmco, Inc.

W. K. Geist Co.
Walter Assoc.

G. S. Marshall Co.

AD-YU Electronics Labs, Inc Carl A. Stone Assoc.

Aerojet-General, Comm. Prod. 

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

Hill Company, J. T.
4117 El Camino Way, 
Palo Alto; 327-0211

Costello & Co. 

Costello & C«. 

J. T. Hill Co. 

G. S. Marshall Cc. 

Fifth Dimension, Inc Perlmuth Electronics 

Fil-Shield Div. of Filtron, Inc. .. Carl A. Stone Assoc. 
Franklin Systems, Inc Carl A. Stone Assoc. 

Frequency Engineering Lab West Eleven

Kepco, Inc
Kinetics Corporation 

Kollmorgen Corp  
KRS Electronics 

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

Keithley Instruments T. Louis Snitzer Co. 

Kewaunee Scientific Equipment White & Co. 
Kemet Co G. S. Marshall Co

...V, T. Rupp Co.

 The Thorson Co.

W. K. Geist Co.

...V. T. Rupp Co.

Hughes Aircraft Co., Instruments
Hyperion Industries, Inc  McCarthy Assoc.



 Walter

Jay Stone & Assoc.Quan-Tech Labs 

i

The Thorson Co.

Perlmuth Electronics

i

MoxonResearch Corp.

i

I

I

I

I
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Walter Assoc.
McCarthy Assoc.
 White & Co.

I 
1

Landis & Gyr, Inc Recht Assoc. 
Laser Systems/Lear Siegler, Inc. (Trion)
Lavoie Laboratories, Inc McCarthy Assoc. 
Laboratory For Electronics O’Halloran Assoc. 
Lind Instruments, Inc  
Lindgren & Associates, Erik A.
Lowell Instrument Laboratories 

Omni Spectra, Inc
Optimation, Inc
Oregon Electronics Mfg. Co.

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

Perlmuth Electronics
Walter Assoc.

The Thorson Co. 
White & Co. 

...W, K. Geist Co.

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

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

Pacific Data Systems  
Paradynamics, Inc  
Polarad Electronics  
Potter and Brumfield  
Precision Mechanisms Corp.

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

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

.Moxon Electronics 
....O’Halloran Assoc. 
T. Louis Snitzer Co. 
.Elliott Recht Assoc.

 ...Components Sales

Welco, Inc.
502 Waverley St.,
Palo Alto; 321-8500

Tally Corp..................-
Tamar Electronics, Inc  
Telewave Laboratories, Inc. 
Telonic Industries & Eng. 

Tenney Engineering, Inc  
Test Equipment Corp  
Thermal Systems, Inc..........
Trak Microwave Corp  
Transnuclear Corporation ... 
Trygon Electronics, Inc  
Tucor Company.................

Waters Corp  
Waters Manufacturing, Inc. 

Watkins-Johnson Co  
Wayne-George Corp  
Weinschel Engineering, Inc.

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

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

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

Stone Associates, Carl A.
800 N. San Antonio Road, 
Palo Alto; 321-2724

Walter Associates
Box 790, Menlo Park;
323-4606

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

Ultronix, Inc ............... W. K. Geist Co.
United Shoe Machinery Corp. . Premmco, Inc.
United States Dynamics White & Co.
Utah Research & Development Co.. The Thorson Co

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

....... Moxon Electronics 

............ Premmco, Inc. 
....T. Louis Snitzer Co. 

T. Louis Snitzer Co. 

.........The Thorson Co. 

............ V. T. Rupp Co. 
—......... Costello & Co.
.... Wright Engineering 
...... . ------ White & Co. 
.......Moxon Electronics 

—bright Engineering

11

i
I
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Spectra-Physics, Inc  
Sperry Microwave Company 
Stevens Manufacturing Co. 
Stewart Engineering Co. 
Syracuse Electronics, Inc. .. 
Systems 

Rawson Electrical Instrument Co. McCarthy Assoc. 
Ray Proof Corp McCarthy Assoc. 
Raytheon-Rayspan Perlmuth Electronics 
RCL Electronics, Inc G. S. Marshall Co. 
Renco Dry Box Glove Company White & Co. 
Rixon Electronics, Inc.  Costello & Co. 
RHG Electronics Laboratory Walter Assoc. 
Rohde & Schwarz Sales Co W. K. Geist Co. 
Rowan Controller Co Artwel Electric 
Rutherford Electronics Moxon Electronics

Sage Laboratories  
Sangamo Electric Co.— 

Electronic Systems Div. 
Scientific Data Systems West Eleven 
Scott. Inc.. H. H W. K. Geist Co. 
Sensitive Research Inst O’Halloran Assoc. 
Shielding Division, Shieldtron, Inc. McDonald Assoc. 
Sierra Electronic Div., Philco T. Louis Snitzer Co. 
Singer Metrics (Panoramic Products) Carl A. Stone 
Somerset Radiation Labs Peninsula Assoc. 
Sorensen, A Unit of Raytheon ... O’Halloran Assoc.

.....O'Halloran Assoc.
McCarthy Assoc. 

Artwel Electric 
Perlmuth Electronics 

Artwel Electric 
Electronics

White & Co. 
Goodrich & Assoc. 

.. Perlmuth Electronics 
......Wright Engineering 

Jay Stone & Assoc. 

Western Microwave Laboratories, Inc. Jay Stone 
Wiltron Co .................O'Halloran Assoc.

Wincharger Corp. (Zenith Radio Corp.) Premmco 
Winslow Electronics, Inc Peninsula Assoc. 
Wyle Labs/Mfg. Div West Eleven

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

Narda Microwave Corp  O'Halloran Assoc. 
Navigation Computer Corp. T. Louis Snitzer Co. 
Northeast Scientific Corporation White & Co.

Magnetic Shield Div.-
Perfection Mica Perlmuth Electronics 

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. 
Measurements, McGraw-Edison

Div O’Halloran Assoc. 
Melcor Electronics Corp. ... Components Sales Calif. 
Metex Electronics Corp Perlmuth Electronics 
Metrix, Inc White & Co. 
Metron Instrument Co. Components Sales Calif. 
Micro-Power, Inc Walter Assoc. 
Microsonics, Inc Perlmuth Electronics 
Micro-Tel Corp Walter Assoc. 
Microwave Associates  Elliott Recht Assoc. 
Microwave Electronics Corp Jay Stone & Assoc. 
Millitest Corp Components Sales Calif. 
Motorola Communications

& Electronics Div. 
MSI Electronics, Inc. 



PROJECT ENGINEERS

Electronic events

free
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Engineers and 
Scientists

(Companies pay the fee, 
of course.)

and learn about the 
opportunities for career 
advancement icith our 
many client firms on both 
the West and East Coast.
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SYSTRON-DONNER CORPORATION
Equal Opportunity Employer

825 San Antonio Road 
Palo Alto, California 
DA 6-0744

Drop in for a 
ABACUS

of interest 

NON-IEEE
January 9—Principles, Operation 

and Applications of Lasers, 5:30 to 
10:00 p.m., San Francisco State Col
lege, co-sponsored by I.E.S. Golden 
Gate and Diablo Sections and Physics 
and Engineering Depts, of SFSC. 
Study seminar, 5:30; dinner, 6:30; 
general meeting 8:00. Participants: Dr. 
Robert Thornton, Prof. Byron E. 
Thinger, Prof. Thomas Kilpatrick, Dr. 
William Culshaw, Dr. Robert White, 
Dr. Richard Honey. Information and 
reservations: Prof. R. B. Marxheimer, 
JU 4-2300, Ext. 706 or 225, before 
January 5.
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Jack Barkle, chief electrical engi
neer of the Bechtel Corporation, who 
has worked so hard to organize the 
PTG-Power, was justly rewarded at 
the group’s December 10 meeting by 
being elected chairman. Professor 
Charles Dalziel, University of Cali
fornia, is vice-chairman, and James 
McCann, Pacific Gas and Electric 
Company, secretary. These men will 
serve until the PTG is officially acti
vated next July 1 and new officers are 
elected.

The last semblance of the old AIEE 
organization was laid to rest when 
Jack Beckett, IEEE section vice-chair
man, presented an award to Victor 
Kaste, General Electric, who served 
so capably as the last chairman of 
the AIEE San Francisco Section.

POWER CHAPTER ELECTS
Many mechanical engineers were 

among the members and guests who 
again packed the Engineers’ Club in 
San Francisco for these events and to 
hear the success story of computer 
control at Southern California Edi
son’s Etiwanda steam power station. 
Speakers were A. A. Ward of Edison, 
A. G. Syriotis of Bechtel, and R. G. 
Livingston of General Electric process 
computer section.

In discussing objectives and features 
of the installation, the speakers said 
that Etiwanda Unit 4 was started up 
for the very first time on computer 
control and that this has been repeated 
over 30 times.

Audience interest was so great that 
the question-and-answer period kept 
the meeting going at least an hour 
beyond the usual 9:30 closing time.

PAUL LEECH

meeting revie w

Vie have several key positions for talented 
Engineers seeking challenging product de
sign and development work. These men 
must have a strong background in RF 
circuitry through the UHF frequency range 
and in amplifier and receiver design.
RS Electronics is a forward looking com
pany, well-established over the past decade 
as a manufacturer of high-performance air
borne equipment. It offers excellent growth 
opportunities based on individual contribu
tions.

Send resume in confidence to:
D. K. Smith

RS ELECTRONICS Corp.
795 Kifer Road 

Sunnyvale, California

—an equal opportunity employer—

Jim McCann, Charles Dalziel and Jack Barkle, PTGP chapter officers

RF-VHF 
Engineers

Excellent opportunities in advanced engi
neering for automatic test systems Our 
Systron Division specializes in designing 
general purpose consoles that feature a 
variety of combinations of solid state units. 
Openings now require men who can “wear 
many hats,” not specialists in only module 
design. You will be designing automatic 
frequency measuring equipment using syn
thesizer and receiver techniques.
Experience in solid state RF required, mini
mum 3 years.
Systron-Donner is ideally located near 
Berkeley and San Francisco.
Send your resume or outline of recent de
sign experience to Manager, Engineering 
Placement, 888 Galindo St., Concord, Calif.

MORE SPARKS (Page 4)
which lightning provides radio propa
gation information at frequencies 
where no man-made transmitters exist; 
the possible production of ball light
ning by radio frequency energy; and 
the radio noise from sparks other than 
those associated with lightning.

The function of thunderstorms in 
maintaining the atmospheric electric
ity of the earth will be pointed out, 
and some speculations made as to 
whether similar systems exist on other 
planets.

A graduate in mathematics and 
physics of the University of Wales, 
Dr. Pierce received the Ph.D. in phys
ics from the University of Cambridge.
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NOW... GERTSCH HIGH-ACCURACY,
INDUCTIVE VOLTAGE DIVIDERS

-AT LOW COST

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

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

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

I
—Gertsch —

GERTSCH PRODUCTS, Inc.
3211 South La Cienega Boulevard, Los Angeles 16, California/UPton 0-2761 - VErmont 9-2201 

Represented by: Dynamic Associates

o

$275.00
including half-rack mounting brackets

$550.00
including pomt-by-point data’

■ O

I
I
I)

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 71/4,z x 31/4" 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.

'"’Gtrtscli — a i

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.
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and-out-of-warranty repairs, calibration and 
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.

IOO KO
SUPPLY 

VOLTAGE^

FREQUENCY DIVIDER AND CLOCK 
MODEL II3BR

HEWLETT PACKARD

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 service 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-

ENTERPRI S ES
THIRTY YEARS OF SERVICE
a Division of Hewlett-Packard, representing Boonton Radio, Dymec, Harrison Laboratories, Hewlett-Packard, 
F I Mocplev and Sanborn Company. Offices: North Hollywood: 3939 Lankershim Boulevard, TR 7-1282; San Diego: 

chaffer 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, 
482-1463, Scottsdale ouuu NE, 255-5586; Las Cruces: 114 South Water St., 526-2486
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