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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) 
 
May, 1964: 
Cover: PG&E hosts a tour of its new indoor substation at Larkin and Eddy 

Streets, SF, which transforms 3‐phase 115kV down to 12 kV for further 
distribution.  It has a capacity of 110 MVA, and will eventually be 
expanded to 330 MVA.  Issues of design, corona suppression, lightning 
protection, switching surges and more were then discussed at the 
technical meeting.  More on page 4. 

Page 3: Jean Helmke appears for the first time in the GRID, as editorial 
assistant.  Many of us grew to know and interact with Jean over the 
many years she served as the Section’s (then Council’s) office manager 
in Palo Alto, eventually turning duties over to her daughter‐in‐law 
Gerry Helmke.  I can recall many trips to 701 Welch Road to fold flyers 
for handout or mailing during the years when I was putting on multi‐
week short courses for my CHMT (now EPS) chapter; for an overview 
of this series and how it was developed, see the article in the 
December 1980 issue of the GRID.   

Page 4: The tour of the new GM plant in Fremont was so successful (and 
over‐booked) that it is being repeated.   

Page 8: The Santa Clara Valley Subsection will have their year‐end dinner at 
the Paul Masson Vineyards (“No wine before its time”) in Saratoga, 
overlooking the Valley.  Gail and I attended quite a number of these 
dinners, where we sampled the wines and watched the lights come on 
across Sunnyvale and San Jose below.  Now the vineyard’s amphitheater is the venue for evening musical performances by 
famous touring groups and stars. 
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featuresTYPE 561A OSCILLOSCOPE
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easily adapted to 
particular needs

r new 
compact 
Tektronix 

oscilloscope

For more information on either 
model of this new Oscilloscope 
and any combination of 
Plug-in Units, please call your 
Tektronix Field Engineer.

Knowing your application 
area, you select those 
units that fit your needs. 
Some of the general-purpose 
plug-in unit combinations 
available include those for 
low-level applications, 
differential applications, 
multi-trace applications, 
wide-band applications, 
sweep-delay applications, 
among other presentations. 
A special-purpose plug-in 
combination equips the 
oscilloscope for sampling 
applications, in which the 
instrument becomes a 
low-drift sampling system 
as easy to operate as a 
conventional oscilloscope, 
but with sensitivity and 
bandwidth possible only 
through sampling.

With any combination of 
plug-in units in the 
oscilloscope—including 
the same type amplifier 
units in both channels for 
X-Y displays—this new 
value package provides 
you with ''no-parallax" 
displays and sharp trace 
photography.

The 3A1/3B3 Plug-In Unit combination—illustrated with the rack-mount model, 
Type RM561A—equips the oscilloscope for high-sensitivity, wide-band, dual-trace 

operation and sweep-delay applications.
The rack-mount model occupies only 7 inches of standard rack height.

NEW CRT . . . with an internal 
graticuleand controllable edge 
lighting . . . regulated power 
supplies . . . regulated de 
heater supply . . . Z-axis input 
. . . 3.5-kv accelerating poten­
tial . .. amplitude calibrator .. 
and operation from 105v to 125v 
or 210v to 250v. (The Type 561A 
operates from 50-400 cps and 
the Type RM561A operates 
from 50-60 cps.)

RM3C1A OSCILLOSCOPE 'Sri:

The 2A61/2B67 Plug-In Unit combination — illustrated 
with Type 561 A —equips the oscilloscope 

for low-level differential applications.

2, -

w

Type 561A (shown in low level 
application)...........$470

Type RM561A (shown in 
sweep delay application) 525

Oscilloscope prices without 
plug-in units.

Plug-In Units:
Prices as low as $105 for ver­
tical amplifier and $175 for 
time-base generator.
U.S. Sales Prices, f.o b. Beaverion,Oregon

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

Or

TYPE

Here's a high- 
performance 

oscilloscope featuring 
operational simplicity and 
versatility through a new 
series of plug-in units. 
Presently, you can select 
from 10 amplifier units and 
4 time-base units.
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Specifications

462A461A

An extra measure of quality
9001

i!

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

Input Impedance:
Nominal 50 ohms

Output:
v rms into 50 ohm resistive load

Noise:
Less than 40 pv referred to input

Gain at 500 kc:
20 or 40 db ±0.5 db selected by 

front panel switch

Frequency Range:
1 kc to 150 me

. . <714) 223-8103 
. (602) 945-7601 
. (602) 623-2564 
. <505) 255-5586 
. (505) 526-2486

Frequency Response:
± 1 db from 500 kc reference

461A Frequency response curve: markers at 
50, 100, 150 and 200 me; 40 db gain.

462A a) Input pulse (5 mv p-p); b) Output pulse (500 
mv p-p) 40 db gain; sweep speed 5 ns/cm

Distortion:
Less than 5% at maximum output 

and rated load

Price:
$325

Ml

0igSIS__i

San Diego . 
Scottsdale . 
Tucson . . 
Albuquerque 
Las Cruces .

HEWLETT-PACKARD COMPANY
Contact Our Field Sales Offices, NEELY ENTERPRISES 
North Hollywood (213) 877-1282 
San Carlos. . ........................................ (415)591-7661
Sacramento ... (916) 482-1463

■■ 
B

Pulse Response:
Rise and fall times for both leading 
and trailing edges, less than 4 ns; 
overshoot less than 5%
Pulse Overload Recovery:
Less than 1 ^sec for 10 times 
overload
Pulse Duration:
30 psec for 10% droop
Noise:
Less than 40 pv referred to input
Input Impedance:
Nominal 50 ohms
Gain:
20 or 40 db selected by front 
panel switch
Output:
1 v p-p into 50 ohm resistive load
Price:
$325
GENERAL
Size:
3-14/32' x 5-1/8' x 11'
Weight:
4 lbs.
Power Supply:
115 or 230 v ±10%, 50 to 1000 cycles

Pit 
works

Two new amplifiers from Hewlett-Packard Whether you’re interested in am­
plifying pulses or other signals from audio to vhf, one of these new amplifiers from 
Hewlett-Packard will suit your purpose. The 461A is a general purpose amplifier 
with an essentially flat frequency response from 1 kc to 150 me; the 462A is a 
pulse amplifier with less than 4 nanosecond rise and fall times. Both amplifiers 
have 20 and 40 db gain, are completely solid state and have exceptional stability. 
Check the specs; then call your nearest hp field sales office for a demonstration.



SOUTHERN CALIFORNIA & SOUTHERN NEVADA/2740 So. La Cienega Blvd., Los Angeles, California 90034/Phone: 213 UP 0-8537/TWX 213 836 0464 
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

G COSTELLO & COMPANY 
technical representatives

As technical .sales representatives, we are part of this great venture and hold that aiming for the stars raises man’s purposes here on 
^l^f^llow^ng'manufacturers in CaXnTX^

RIXON / ROYAL-McBEE / THERMAL SYSTEMS. -Not repr...m.d in .11 .uu. li.«

Destination: The Eighth Continent. Of all man's forces working for the betterment of his kind, none offers 
more promise than technology. For wherever technology has been allowed to flourish under freedom, there 
have emerged higher living standards, better educational opportunities, and increased dignity for the individual. 
Now, technology is taking us to the moon—and beyond. Yet there is heard in the land a rising voice which asks, 
“Why go out there when there-is-still-so-much-to-do-here-on-earth?” The thoughtful scientist and engineer 
might well answer: “Show me where earth ends and outthere begins.”
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meeting ahead
ANNUAL MEETING

Bay Area IEEE members turn “first 
weekers” June 3 when they hold the 
1964 annual section meeting at the 
San Francisco Hilton.

The annual meeting’s theme will be 
sounded by E. Finley Carter, presi­
dent emeritus of Stanford Research 
Institute, as he enters the controversial 
debate which is pitting esthetics 
against “inexorable progress” in the 
growing West.

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

Finley Carter
Carter’s “Looking Beyond the Ex­

pedient to the Esthetic” will hammer 
at the “ticky-tacky” trend so notice­
able in the California countryside to­
day. He will concentrate, of course, on 
the sector of the controversy of main 
concern to electrical engineers. Yet the 
locale of the annual meeting seems ap­
propriate, since the new hotel’s ap­
pearance has been discussed hotly by 
advocates of an increased esthetic 
awareness.

More to the point for EE’s is an ex­
ample in the public limelight today— 
the Stanford Linear Accelerator power 
line. Finley Carter notes that this line, 
whatever the merits of the pro and 
con arguments, has served to focus 
attention on the growing public con­
cern with unsightly transmission, dis­
tribution, and communication circuit 
construction. “The depth of the emo­
tional wrangle being stirred up is serv­
ing notice of the intensity of public 
concern—concern that California not 
sell its birthright for a mess of prog­
ress,” says Carter.

On the other hand, Carter believes 
that over-zealous emotion can be a 

(Continued on page 10)

cover
Subject of an inspection trip by the 

PTG chapter on Power on May 14, 
PG&E’s completely indoor substation 
at Larkin and Eddy Sts., San Fran­
cisco, transforms from 115 to 12 kv. 
Its initial rated capacity is 110 mva, 
and the ultimate design capacity will 
be 330 mva. Three-phase transform­
ers, 12-kv metalclad switchgear of 
high interrupting capacity, and cur­
rent-limiting reactors as well as the 
modern control room are features.

may, 19 6 4

san francisco 
section officers

Chairman: William A. Edson 
Vice Chairman: John C. Beckett 

Secretary: Jack L. Melchor 
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 Zeidler, 

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

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



MEETING CALENDAR

Tuesday, May 19

m e

Tuesday, May 12

may, 19 64
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TECHNICAL GROUP 
Industrial

SANTA CLARA VALLEY SUBSECTION
6:00 P.M. • Wednesday, June 10

Plant tour and social meeting
Place: Paul Masson Vineyards, off Pierce Rd., Saratoga
Dinner: At the plant, about $3.50 per person, ladies welcome
Reservations: Mrs. Jenny George, 735-2226 by June 5

FRESNO SUBSECTION
8:00 P.M.

Joint meeting with FSC student branch
Student engineering paper contest
Engineering students at FSC
Place: Room E-10, Engineering Bldg., Fresno State College campus 
No dinner

e t ing ahead
REPEAT OF GM TOUR

To accommodate many IEEE mem­
bers who could not attend the March 
25 tour of the General Motors plant 
because of space limitations, the Tech­
nical Group, Industrial, has arranged 
for the tour to be repeated on May 21 
in cooperation with the Electrical 
Maintenance Engineers’ Assn. Reser­
vations must be made by calling JU 
6-4074, and will be limited to 150. 
Meeting in the main administration 
building at 6 p.m., the group will dine 
in the cafeteria and the tour will fol­
low.

6:00 P.M. • Thursday, May 21
(Joint with Electrical Maintenance Engineers Association)
Inspection trip of General Motors Buick, Oldsmobile, and Pontiac assembly plant, 
main administration building, Nimitz Freeway and Landing Road/ Cushing Road 
interchange in Fremont
(Repeated for those who were turned down March 25 because of large turnout) 
Dinner: 6:00 P.M., General Motors cafeteria
Reservations: Limited to first 150 calling; reservations must be made. Call Art

Wells, JU 6-4074

PROFESSIONAL- TECHNICAL- GROUP CHAPTERS
Antennas and Propagation

8:15 P.M.

EAST BAY SUBSECTION
8:00 P.M. <> Tuesday, May 19

Tour of the Massachusetts Institute of Technology’s Lincoln Laboratory Space
Communications Station at Camp Parks, near Pleasanton
Tour conducted by Richard P. Locke, site manager
Dinner and cocktails: 6:00 P.M., Danville Hotel Restaurant in Danville on High­

way 21
Reservations: East Bay: Winnie Veeder, 843-2740, ext. 5434

Livermore: Carole Marino, 447-1100, ext. 8064, by May 15

SAN FRANCISCO SECTION
6:00 P.M.

Looking beyond the expedient to the esthetic
Principal Speaker: E. Finley Carter, senior management counselor, and president 

emeritus, Stanford Research Institute
Annual meeting honoring 1964 Fellows; installation of 1964-65 Section Officers; 

adoption of Section Bylaws
Social Hour: 6:00 P.M. Dinner: 7:00 P.M.
Place: Ballroom No. 4, San Francisco Hilton, Mason & O’Farrell, San Francisco 
Reservations: Order tickets from Section Office, 321-1332. $6.50, inc. tax & tip 
Tables for 10 may be reserved for Subsections, PTG’s, Committees, and Com­

panies

Lecture No. 3: D.S.I.F.
Dr. N. A. Renzetti, manager, deep space instrumentation facility, Jet Propulsion

Lab at Cal Tech
Place: Lockheed Auditorium, Bldg. 202, Palo Alto
Dinner: 6:15 P.M., El Camino Bowl, 2025 El Camino Real, Mountain View
Reservations: Robert H. Light, 739-4880, Ext. 3318, 3319, by noon May 11

SANTA CLARA VALLEY SUBSECTION
8:00 P.M. ° Wednesday, May 20

The new Stanford two-mile-long accelerator
Douglas W. Dupen, technical information officer, Stanford Linear Accelerator

Center
Place: Stanford, Room 320, Geology comer
No dinner

I ^3 A M

meeting ahead
POWER GROUP PLANS

Plans for May and June meetings of 
the PTG chapter on Power have been 
announced by Jack Barkle, chairman.

On May 14 an inspection trip of the 
recently completed PG&E Larkin sub­
station, Larkin and Eddy Streets, San 
Francisco (shown on the cover), will 
begin at 7:30 p.m.

On June 9 EHV in the West will be 
the subject of a symposium and round- 
table discussion following the social 
hour and dinner at the Engineers 
Club. Taking part will be E. G. Lam­
bert, supervising electrical engineer, 
department of electric generation and 
transmission engineering, PG&E; E. 
W. Morris, Pacific Coast zone electric 
utility engineer, Westinghouse Elec­
tric Corp.; and J. B. Tice, manager 
application engineering, western re­
gion, electric utility' sales division, 
General Electric Co.

The speakers will discuss the pres­
ent status of design philosophy regard­
ing corona, radio influence, switching 
surges, lightning, and other subjects 
related to EHV, including recent stud­
ies of the effect of contamination on 
insulation levels. Practical designs of 
EHV transmission lines, including 
series and shunt compensation and 
transient and steady-rate stability, will 
be covered.

meeting ahead
SLAC STATUS REPORT

Douglas William Dupen, technical 
information officer, Stanford Linear 
Accelerator, will give the Santa Clara 
Valley Subsection a progress report on 
the mammoth project at the May 20 
meeting in Room 320, Geology Cor­
ner, Stanford University.

Mr. Dupen is a member of IEEE, 
the Society of Technical Writers and 
Publishers, and the AEC technical in­
formation panel. He holds an A.B. in 
physics, and A.A. and A.B. degrees in 
speech and English.

Wednesday, June 3



MEETING CALENDAR

Tuesday, May 26

Wednesday, May 20 For R & D in

Tuesday, June 23

Tuesday, May 26

Thursday, June 18

Tuesday, June 23

g r i d — 5may, 19 6 4

SENIOR 
INTEGRATED 

CIRCUIT 
ENGINEERS

CIRCUITS
Research and Design of 

Initial Circuit Concepts, 
Application Engineering.

PROCESSES
Design and Evaluation of 

New Integral Device 
Structures and Processes. 
Double Diffused Planar

Process Experience.

NORTHERN 
CALIFORNIA 
PERSONNEL

(a technical agency) 

220 CALIFORNIA AVE.
PALO ALTO 

DA 6-7390

8:30 P.M. • Thursday, May 21
Using a computer to design filters—a summary of various approaches; some good, 

some bad
John Orchard, Lenkurt Electric Co.
Place: Ampex Cafeteria, 401 Broadway, Redwood City
Dinner: 6 P.M., Red Cottage, 1706 El Camino, Menlo Park
Reservations: Mrs. Kelley, DA 6-6200, ext. 3285

Circuit Theory

Client has urgent 
requirements in 

new R & D groups 
creating rare ground 

floor positions.

Presented by H. L. Halverson and A. Fong, Microwave R&D Labs, Hewlett- 
Packard Co.

Place: Hewlett-Packard Auditorium, 1501 Page Mill Road, Palo Alto
Tour of Hewlett-Packard plant to follow; reservations are necessary 

Dinner: 6:00 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: Glenn Gillett, RE 9-4321, ext. 24834 or 23268, by June 16

Electronic Computers

I

8:00 P.M.
(Joint with PTGCT—see above)
Engineering Management

6:00 P.M. (approx.) • Wednesday, May 13 and 20
Use of computer to play a management simulation game
Place: Hewlett-Packard Co., 1501 Page Mill Road, Palo Alto
Dinner: Box lunch, about $1.50

(Continued on page 6)

8:00 P.M.
(Joint with PTGEC-see below)
Cellular logic with applications to integrated circuits
Robert Minnick, senior research engineer, SRI
Place: G.E. Computer Lab, 310 De Guigne Ave., Sunnyvale
Dinner: 6:30 P.M., Old Plantation, El Camino and Bernardo, Sunnyvale 
No reservations required

Communication Systems
8:00 P.M.

(Joint with PTGEWS—see below)
System aspects of an electronic switching system
Dr. C. Y. Lee of the Bell Telephone Laboratories
Place: Building 6 at Lenkurt Electric Co., 1105 County Road, San Carlos 
Dinner: 6:00 P.M. at Villa Chartier, 4060 So. El Camino Real, San Mateo 
Reservations: P. J. Ahem, 399-4974, by May 25

Electromagnetic Compatibility
8:00 P.M.

Instrumentation for wide-band spectrum analysis

Antennas and Propagation
8:15 P.M.

Lecture No. 4 of Tutorial Lecture Series
Richard P. Locke, site manager, MIT Lincoln Laboratory Space Communica­

tions, Camp Parks Project Westford terminal equipment
Place: Lockheed Auditorium, Bldg. 202, Palo Alto
Dinner: 6:15 P.M., El Camino Bowl, 2025 El Camino Real, Mountain View 
Reservations: Robert H. Light, 739-4880, ext. 3318, 3319, by noon May 26

Bio-Medical Engineering
8:00 P.M.

Nervous control of insect flight
Dr. Don Wilson, assistant professor of zoology, University of California, Berkeley 
Place: Room 160 Kroeber (College and Bancroft Streets), University of California 
Dinner: 6:30 P.M., Sponger’s Restaurant, Freeway and University Ave., Berkeley 
Reservations: Call Con Rader, 326-1970, ext. 327, by May 19

Circuit Theory

8:00 P.M. • Tuesday, May 26
Programming systems: their meaning for machine designers
Mark Halpern, research scientist, Lockheed Missiles and Space Co.
Place: General Electric Computer Laboratory, 310 De Guigne Drive, Sunnyvale
Dinner: 6:30 P.M., Old Plantation, El Camino and Bernardo, Sunnyvale
No reservations required
Electronic Computers

for personal and 
confidential referrals 

to client management, 
at no cost to you, 

or further information 
with no obligation, 

phone for appointment or 
submit resume.
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Thursday, May 28

Wednesday, May 27

Tuesday, May 12, 26

fCSQOt

9002

may, 19 646 — grid

©
ALUMINAS?

WESTERN GOLD & 
PLATINUM COMPANY

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

Dept. G5, 525 Harbor Blvd., Belmont, 
California (415) 593-3121

WESGO
Where Quality is the
Chief Consideration

ac measurement, with em­
methods of rms measure-

8:00 P.M.
Self-synchronization in the presence of noise
Peter G. Neumann, Bell Telephone Laboratories, Murray Hill, N.J.—visiting 

lecturer at Stanford University
Place: Stanford Research Institute, Bldg. 1, conference room
Dinner: Peking Duck Restaurant, 702 Villa St., Mountain View
Reservations: Mrs. Kelly, 326-6200, ext. 2945, by May 25
Instrumentation and Measurement

8:15 P.M.
The new HP 3400A RMS-responding voltmeter
Gregory Justice of Hewlett-Packard’s advanced R&D laboratory
Place: Hewlett-Packard Auditorium
Dinner: 6:00 P.M., L’Omelette, Palo Alto
Reservations not required
Military Electronics

8:00 P.M. o Wednesday, May 20
What the Air Force does for the civilian scientific community
Major Billy R. Shanahan, chief, Air Force system command
Place: Lockheed Auditorium, Bldg. 202, Palo Alto
Dinner: 6:30 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Victor Conrad, 326-4000, ext. 2212, by May 19
Power

7:30 P.M. • Thursday, May 14
Inspection trip: Larkin substation, Pacific Gas & Electric Company
Place: Larkin and Eddy Streets, San Francisco 
Dinner: none
Power

meeting ahead
SWITCHING SYSTEMS

Dr. C. Y. Lee of Bell Telephone 
Laboratories, Holmdel, N.J., will ad­
dress the PTG chapters on Communi­
cation Systems and Engineering Writ­
ing and Speech at their joint meeting 
on May 26. He will discuss systems 
aspects of electronic switching systems 
under development at the laboratories. 
In order to meet field conditions, these 
systems are designed to satisfy broad 
requirements in economy, reliability, 
and maintainability.

A graduate of Cornell University 
and University of Washington, Dr. 
Lee has been with Bell since 1952, 
working on the design of switching 
networks, on logical design of switch­
ing systems, on coding theory, and on 
computer programming and design. 
He is head of the programming re­
search department at Bell and is 
spending two semesters at University 
of California as a Mackay lecturer.

meeting ahead
NEW H-P VOLTMETER

Gregory Justice of Hewlett-Pack­
ard’s advanced R&D laboratory will 
address the PTG chapter on Instru­
mentation and Measurement at its 
May 27 meeting. Discussing the new 
HP 3400A RMS-responding volt­
meter, he will give an introductory 
history of 
phasis on 
ment.

A particular solution to the problem 
thus posed takes the form of the new 
meter; the over-all steps taken to 
achieve the desired ends will be de­
scribed with reference to a block 
diagram. The means of fulfilling the 
requirements of the blocks (i.e., circuit 
design) will constitute the majority of 
the talk: the solution of unusual prob­
lems by means of special circuitry will 
be the theme. The concluding section 
will concern applications to which mis 
measurements are well suited.

Engineering Writing and Speech 
8:00 P.M.

(Joint with PTGCS—see above)
Information Theory

7:30 P.M. • Tuesday, June 9
Symposium and round table discussion: EHV in the West
E. G. Lambert, supervising electrical engineer, Pacific Gas & Electric Co.
E. W. Lewis, Pacific Coast zone electric utility engineer, Westinghouse
J. B. Tice, manager, application engineering, electric utility sales division, GE Co.
Place: Engineers’ Club of San Francisco, 206 Sansome St., San Francisco 
Dinner: Cocktails 5:30 P.M., Dinner: 6:30 P.M., $3.75 
Reservations: GA 1-3184 by Friday, June 5
Space Electronics and Telemetry

8:15 P.M.
(Joint with PTGAP, see above)
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PALO ALTO, CAL.
Rickey’s Hyatt House 
"Marsten Hall"
4219 El Camino Real

OAKLAND, CAL.
Holiday Inn 
"49’er Meeting Room"
Nimitz Freeway at Hagenberger Road

It’s that time again!
We are staffed to aid you with 

production of your advertising ma 
terial—from its inception through 
the printed literature you will need 
—or any part of it.

grid — 7

Electro Scientific Industries. Inc.
13900 N.W. Science Park Drive • Portland, Oregon 97229

SUNNYVALE, CAL. MAY 14
Lockheed Missiles & Space Co.
LERC Bldg. No. 160
Sunnyvale Site
Mathilda Ave. at 3rd Ave.

PROGRAM —1:00 TO 4:00 P.M.
1:00 P.M.—“Derivation of Electrical Units from Fundamental Standards,” an 

illustrated discussion of the physical laws and experiments that form 
a uniting basis for electrical measurements of current, voltage and 
resistance.

2:00 P.M.—“New Concepts in Electrical Measurements,” an illustrated pre­
sentation of design concepts in resistance, capacitance, voltage and 
de and ac ratio measurements which create unique capabilities in trace­
ability and high speed reliability determinations. Describes and reviews 
applications of the measurement package recently purchased by the 
U. S. Air Force world-wide network of Precision Measurement Equipment 
Laboratories.

5-MINUTE NEW PRODUCT VIGNETTES
Portametric PVB (Potentiometric Voltmeter Bridge)—a complete five- 
dial de measurement facility in one battery-operated portable instrument. 
Portable Capacitance Bridge—0.1% accuracy, battery-operated trans­
former arm bridge, 0 to 1.2 microfarads in four ranges, for field or pro­
duction line measurement of two- or three-terminal capacitance.
Packaged Resistors—initial accuracy to =0.0015%, yearly stability to 
±20 ppm, temperature coefficient to 0 + 1 ppm/°C.

ALSO—state-of-the-art resistance and capacitance measurement with auto­
matic data logging . . . Equipment and measurement demonstrations 
of impedance, voltage, ac ratio, de ratio, resistance and capacitance.

the national press 
designers • lithographers 

printers • publishers
850 Hansen Way • Palo Alto, California 

Telephone (415) 327-0880

VISALIA, CAL. MAY 15
The Flame Restaurant 
(Beside Lamp Liter Inn) 
3200 West Main St. (Hwy. 198)

meeting ahead
MIT STATION TOUR

The East Bay Subsection plans a 
tour of the MIT Lincoln Laboratory 
space communications station at Camp 
Parks near Pleasanton on May 19, 
conducted by the site manager, Dick 
Locke. He also will discuss activities 
there, including participation in Proj­
ect Westford, the controversial belt of 
“needles” orbiting the earth, laser 
communications R&D, and general 
space communications studies.

Due to space limitations, attendance 
will be limited to the first 35 making 
reservations for the tour no later than 
May 15 by calling Winnie Veedor, 
843-2740, ext. 5434, or Carole Ma­
rino, 447-1100, ext. 8064.

To reach the communication sta­
tion, enter the main (West) gate of 
Camp Parks on Dougherty Road one 
mile east of Dublin on Highway 50. 
After entering the gate, go straight 
ahead for one mile to the first sign 
marked “MIT Field Site,” then follow 
the signs.
meeting ahead

SELF-SYNCHRONIZATION
Dr. Peter G. Neumann, technical 

staff member, Bell Telephone Lab­
oratories, Murray Hill, N.J., and visit­
ing lecturer at Stanford University will 

(Continued on page 8)

may,

LIVERMORE, CAL. MAY 12
University of California
Lawrence Radiation Lab., Bldg. 143
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A HEW BUILT-IN

Represented by
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GARGANTUAN
INVENTORY

• COMPACT — you can mount up to 3 on a standard 31/?" 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

The Model RA-840
Silicon-Transistor

• Palo All*. California 
DAvenport 6 1493

i • Photnii and Tocion, Aruona
[Merp'iie 1200

5«UCS RCPHCSCNTATIVtS 

• AnkOM, California 
KHtrtcn 45111

OSCILLOSCOPE 
for rack panel mounting 
or bench use

OTHER BENRUS BUILT-INS
Silicon transistor AC

Electronic Voltmeter Silicon transistor VFO

may, 1964 J

SILICON TRANSISTORS
We stock a wide, wide range of quality 
Transitron silicon transistors. Small signal, 
medium power, intermediate power, high 
power and PNP types. In a full selection of 
packages. Call for immediate delivery at 
OEM prices.

INDUSTRIAL /DISTRIBUTORS

F O T/ U INI E 
electronics inc.

2280 PALOU AVE.-SAN FRANCISCO 24, CALIF.
VALENCIA 6-8811

J

i NEW From WILTRON

L F. PHASEMETER
Make fast, accurate phase and 
amplitude readings with 0.1° 
resolution for full 360° coverage. 
Voltage Output proportional to 
phase and to level with app. 1 
ms response time.

© © •.
♦ ♦

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.

For complete data, write to:

BENRUS
TECHNICAL PRODUCTS DIVISION 
30 Cherry Avenue, Waterbury, Connecticut 

Smith Dietrich Sales Co. 
201 Town & Country Village 
Palo Alto. California 
Phone (415) 321-4321

MORE SYNCHRONIZATION 
address the PTG chapter on Informa­
tion Theory on May 28.

Discussing self-synchronization in 
the presence of noise, Dr. Neumann 
will consider the effects upon a com­
munication system of transient errors 
of any kind, simple or catastrophic, 
anywhere in the system. Techniques 
by which the decoder is able to re­
synchronize itself rapidly following 
arbitrary errors, thereby resuming cor­
rect operation after a short delay, will 
be covered. Various types of codes, in­
cluding block codes (such as comma- 
free codes), variable-length codes 
(especially prefix codes), and sequen­
tial codes, will be considered.

The speaker is a graduate of Har­
vard University and Technische Hoch- 
schule, Darmstadt. He joined Bell in 
1960, in research in digital systems.

meeting ahead
BUBBLY R&D

The technical aspects of California 
wine, including compatibility and re­
liability, will occupy members of the 
Santa Clara Valley Subsection and 
their ladies when they attend a dinner 
and plant tour of Paul Masson Vine­
yards, off Pierce Rd. in Saratoga, on 
June 10. Telephone reservations re­
quired; call Mrs. Jenny George at 
735-2226.

Absolute phase accuracy of 1° 
plus 1 % of reading. Continuous 
frequency coverage of 2.5 Me to 
400 Me. 100 /xv sensitivity. For 
demonstration call:

IO
CLCCTOONICS CNGIKtCRS

• No. Hollywood, Californio 
TA.anile 7 0173

• San Ditto. California
ACademy 4-2824

.TRON
PA NY

O’HALLORAN ASSOCIATES
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RF and MICROWAVE RECEIVERS
30 Me TO 40 Ge

LOW NOISE
AM-FM

ADJ 
RANCE

10%
- 5%

ft o 
9

eq 
O

I
I
i

20-3S
20-6S
20-IOS
20-12S
2O-15S
20-20S
20-24S
20-26S
20-28S
20-30S
20-1 OS
20-50S
20-100S

MODEL
NO

3
6

10
12
15
20
24
26
28
30
40
50

100

Model R400-5
4 To 8 Ge Coverage

ft 
ft

ft

ft 
£

CURRENT 
RATING

1400 MA 
1400 
1100 
1000

SOO 
650 
600 
550
550
500
375
300

’ 150
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• REGULATION
LOAD: NLtoFL5MV
LINE: 105-125 VAC 5MV

• RIPPLE: 1MV RMS

•OPERATING TEMPERATURE:
Current ratings at 50’C: see table; at 65’C: 
derate 25%; at 71’C: derate 50%; at SO C: 
derate to zero from 71’C ratings.

• INPUT: 105-125 VAC, 50-400 CPS &
• REMOTE SENSING

• REMOTE VOLTAGE ADJUST

• AUTOMATIC CURRENT LIMITING

VOLTAGE 
NOMINAL 

VOLTS

1 Dick Honey, co-chairmen of the edu- 
I cation and student relations commit-

RHG builds 
the widest selection of 

special purpose receivers. RHG will 
custom build a system to your specifications. 
Such features as wideband FM with base­
bands to 15 Me, gain and phase matched 
IF channels, and IF laboratory receivers at 
30, 60, 70, 105 and 200 Me are standard. 
Available in solid state or tube versions. 
Write or call for full details.

£ &

fciMiiiimiHifis
L^JHp^ASSOCIATES 

790 • MENLO PARK, CALIFORNIA
415-DA-3-4606

250 NORTH VINEDO AVENUE-PASADENA, CALIFORNIA 
TELEPHONE: MUI-06L3 • TWX: 21-3-H9-2 356

tee.
Stipends for both the graduate and 

I undergraduate segments of the contest 
are first prize, $75; second prize, $50; 
and third prize, $25. In addition, win­
ners received authorization for one 
year’s dues in the IEEE.

Graduate winners were Jerome D. 
Harr, University of Santa Clara, first 
prize, “An adaptive digital-to-analog 
converter”; Lt. Richard G. Camacho, 
U.S. Naval Postgraduate School, Mon­
terey, second prize, “Power amplifica­
tion with gate turn-off controlled recti­
fier”; and V. Leo Rideout, Stanford 
University, third prize, “Second place 
in the weather race.”

Undergraduate winners were Dan 
P. Hunt, University of Nevada, first 
prize, “An introduction to magnetic 
field suspension”; Bruce McGregor, 
San Jose State College, second prize, 
“Design considerations in the air 
shower experiment”; and Lloyd R. 
Shipman, Jr., University of Santa 
Clara, third prize, “Numerical analysis 
of elliptic loop antennas.”

section news
STUDENT PAPER WINNERS

Winners of the 1964 San Francisco 
Section Student Paper Contest have 

) been announced by E. H. Hulse and

I TO 100 VOLTS J«X> TO 150MA
(MEETS FORM. FTT AND FUNCTION OF 
ALL PREVIOUS D.-B 20 SERIES MODULES)
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ANYONE A 
THOUGHTof

PA ECO?f

i'm tired of Searching 
) CATALOGS FOR / 
J A TRANSFORMER ! /

/WELL, NOONE MAKES IT, 
/ AND IT'S TOO EXPENSIVE 
'ANYWAY. LET'S CALL THE / 
COMPETITOR AND SEE^ 
WHERE he gets HIS. /

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

Assistance in 
PERSONAL ESTATE 

& FINANCIAL PLANNING 
(No fee for these planning services)

• Analysis of personal insurance, group and social security 
benefits

• Funding estate costs, taxes and death expenses, man or wife
• Family insurance trusts—lifetime family income
• "Split Dollar" Plans—executive travel coverage
• Mortgage protection in event of death or disability
• College education funding and children's plans
• Disability Income—Salary Continuation—deferred executive 

compensation
• Major medical and hospitalisation coverage
• Private pension and annuities (HR-10 Keogh Bill)—retire­

ment plans
• Business Insurance—sole proprietorship, partnership, corpor­

ation, keyman, stock redemption—Sect. 303, profit sharing & 
pensions

and with a present state of knowledge 
do not appear to be analytically solv­
able. However, with the use of a com­
puter many interesting and useful new 
networks can be generated using the 
differentiation equations. In partic­
ular, Professor Calahan has been able 
to develop filters which consist of non- 
uniformly distorted ladder networks 
incorporating wide ranges of losses 
and element values. He has also been 
able to apply his techniques to gen­
erate tables of active RC filter designs 
which can accommodate transistors 
with rather arbitrary betas. From a 
practical point of view, the problem of 
immediate interest is to generate ex­
haustive tables of element values for 
lossy filters. The most interesting 
theoretical problem is the detailed 
study of the differential equations used 
and the properties of their solutions.

IVAN T. FRISCH

Rates are extremely low—$17 per K readers. Space demands are high; 
if your firm wants in, let us know right away!

CLOSING DATES; June 19 for July issue, July 13 for August issue SEND 
insertion orders, copy, repros (no plates) to:

IEEE GRID-BULLETIN, SUITE 2210, 701 WELCH ROAD, PALO ALTO
415-321 1332

* Actually 3,000 of 35.000 copies are distributed at WESC0N. All others 
are mailed to IEEE and WEMA members in 11 western states, using highly 
selected, controlled lists available only to the Grid-Bulletin—IEEE's own 
official WESC0N magazine, jointly published by the SF and LA Sections 
only in July and AugusL

WEN BROWN
MBA Stanford

1964 Member Millon Dollar
Round Table

701 WELCH ROAD, SUITE 2222, STANFORD PROFESSIONAL CENTER
PALO ALTO, CALIFORNIA 326-1554 RES. 854-5509 MORE ANNUAL MEETING

great deterrent in the coining years as 
engineers, architects, government, and 
corporations meet with the public to 
hammer out solutions to the conflict 
between expediency and esthetics.

Finley Carter will hit this point 
from first-hand experience; he has 
long been a leader in civic affairs as 
well as a prime mover in engineering 
circles. Like many (but not enough) 
engineers, he has served his own prop­
erty owners association on committees 
which must face up to the esthetics 
versus progress controversy. With this 
background, Carter does not believe 
in abdicating the solutions to Wash­
ington or Sacramento.

There are plenty of problems for 
electrical engineers in this area, ac­
cording to Carter. In addition to pow­
er and communications circuit con­
struction, there are forests of receiving 
antennas, unsightly transmitting anten­
nas, poor lighting, air pollution, and 
poor acoustics—and these are but a 
few areas where California EE’s have 
done a functional but not an esthetic 
job. In Carter’s view this is incomplete 
engineering: it does not “look beyond 
the expedient to the esthetic.”

Rounding out the eventful evening 
(see Meeting Calendar) will be pres­
entation of Fellow awards, introduc­
tion of new officers, and voting on 
adoption of the new by-laws.

^^escoN 
SPORTS ARENA & 
HOLLYWOOD PARK 
Aug.25-23,196^

At the March meeting of the PTG 
on Circuit Theory chapter, Donald A. 
Calahan, visiting assistant professor at 
University of California at Berkeley, 
delivered a talk entitled “Recent De­
velopment in the Application of Com­
puters to Network Theory.”

WHEN YOU ADVERTISE IN GRID-BULLETIN 
YOU GET LOTS OF BONUS* READERS

meeting review

DEVELOPMENTS IN APPLICATION OF COMPUTERS TO NETWORK THEORY
Within the past two years differen­

tial equations have been derived 
which describe the variation of param­
eters of a network under which var­
ious driving point and transfer immit­
tances of a network can be held fixed. 
These equations are highly non-linear



MANUFACTURER / REPRESENTATIVE INDEX

Jay Stone & Assoc.Quan-Tech Labs ..

Dynamic AssociatesGertsch Products, Inc.

Holt Instruments Laboratories

Tally Corp ....

United States Dynamics

Navigation Computer Corp.
Weinschel Engineering. Inc.

representative directory
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• “ T. Louis Snitzer Co.
Northeast Scientific Corporation White & Co.

..........Costello & Co. 
........Costello & Co. 
.. .G. S. Marshall Co. 
Perlmuth Electronics 
Carl A. Stone Assoc.

 

Carl A. Stone Assoc.

........ Recht Assoc.

....McCarthy Assoc. 
... The Thorson Co. 

White & Co.

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

Perlmuth Electronics 
Moxon Electronics

Carl A. Stone Assoc. 
.Costello & Co. 

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

T. Louis Snitzer Co. 
..... The Thorson Co. 

Costello & Co. 
..... McCarthy Assoc. 

W. K. Geist Co.

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

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

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

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

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

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

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

Walter Associates
Box 790, Menlo Park;
323-4606

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

.......Wright Engineering
Peninsula Assoc.

Components Sales Calif.
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Abbey Electronics Corp. ...
1 Accutronics, Inc................

Advanced Development Lab 
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T. Louis Snitzer Co. 
White & Co. 

G. S. Marshall Co. 
.V. T. Rupp Co. 
...The Thorson Co. 
G. S. Marshall Co. 

W. K. Geist Co. 
V. T. Rupp Co.

Pentrix Corp.--------
Polarad Electronics ..
Potter and Brumfield
Precision Mechanisms Corp.

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.

Wright Engineering 
T. Louis Snitzer Co. 

."...Elliott Recht Assoc.
Components Sales

Sage Laboratories The Thorson Co. 
Sangamo Electric, Eldct. Sys. Div........... ..Perlmuth
Scott. Inc.. H. H W. K. Geist Co. 
Sequential Electronic Systems .... White & Co.
Sierra Electronic Div., Philco ....L Louis Snitzer Co. 
Singer Metrics (Panoramic Products) Carl A. Stone 
Somerset Radiation Labs. ....... Peninsula Assoc.
Spectra-Physics, Inc. O’Halloran Assoc. 
Sperry Microwave Company McCarthy Assoc. 
Stewart Engineering Co. 
Systems Research Corp.

United States Dynamics ................White & Co.
Utah Research & Development Co.Jhe Thorson Co.Data Equipment Co Moxon Electronics 

Datamec Corporation Moxon Electronics 
Decker Corporation Costello & Co. 
Diamond Antenna & Microwave Corp. ...... .Wright

i Oi/An Controls, Inc. ... 
Digital Electronics, Inc. 
Digitronics Corp

... McCarthy Assoc. 
G. S. Marshall Co. 

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

...Wright Engineering 

....Moxon Electronics 
Perlmuth Electronics 
...Jay Stone & Assoc. 
.......The Thorson Co. 
... Jay Stone & Assoc. 
....Moxon Electronics 
....... The Thorson Co.

Optimation, Inc.
Oregon Electronics Mfg. Co.

McCarthy Assoc. 
White & Co.

Behlman/ Invar' Electronics 
Blaw-Knox
Bryant Computer Products
Burmac Electronics  
Burr-Brown Research Corp.

College Hill Industries (form. Speidel)
Comcor, Inc
Communication Electronics ..
Computer Instruments Corp. 
Computer Measurements Co. 

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

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

Fabri-Tek, Inc  
Fabricast Inc  
Fairchild Semiconductor .... 
Fifth Dimension, Inc
Fil-Shield Div. of Filtron, Inc 
Franklin Systems, Inc

Keithley Instruments 
Kewaunee Scientific Equipment
Kemet Co
Kepco, Inc
Kinetics Corporation 
Knights Co., James 
Kollmorgen Corp. .. 
KRS Electronics 

Impact-O-Graph Corp.
Inland Motor Corp. ...

...T, Louis Snitzer Co. 
........ The Thorson Co. 

V. T. Rupp Co. 
...........Costello & Co. 
...-Wright Engineering 

Moxon Electronics

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

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

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

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

Landis & Gyr, Inc _____
Lavoie Laboratories, Inc.........
Lind Instruments, Inc............
Lindgren & Associates, Erik A.

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

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

White & Co.
Perlmuth Electronics

Tally Corp........... ... Moxon Electronics
Telonic Industries & Eng.  
Tenney Engineering, Inc  
Test Equipment Corp--------
Thermal Systems, Inc .....
Trak Microwave Corp.  
Trygon Electronics, Inc.

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.

| ACIICUII ............................................
I Airborne Instruments Lab. 
■ Alfred Electronics  
i American Electronics Labs 
I Antlab, Inc
1 Applied Magnetics Corp. ..

Applied Research, Inc.......
j Astrodata, Inc..................
1 Autronics Corp

Waters Corp.
Watkins-Johnson Co
Wayne-George Corp Wright Engineering 
Weinschel Engineering, Inc Jay Stone & Assoc. 
Western Microwave Laboratories, Inc....... Jay Stone
Wiltron Co _.........................O'Halloran Assoc.
Winslow Electronics, Inc Peninsula Assoc.

Rawson Electrical Instrument Co. ..McCarthy Assoc. 
Ray Proof Corp McCarthy Assoc. 
Raytheon-Rayspan ........ — Perlmuth Electronics
Renco Dry Box Glove Company............ White & Co.
Rixon Electronics, Inc. :............Costello & Co.
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 -............ White & Co.
Electro-Mechanical Research T. Louis Snitzer 
Electron Products G. S. Marshall Co. 
Electronic Products, Inc Jay Stone & Assoc. 
Emcor, Ingersoll Products Div T. Louis Snitzer Co. 
Empire Devices, Inc Carl A. Stone Assoc. 
Eppley Laboratory, Inc W. K. Geist Co.

I Ballantine Labs, Inc
Barnes Engineering Co —
Bausch & Lomb, Inc., Elect. Sect.

. Beckman/Berkeley Division 
I Beckman/Computer Operations
I n -Ll.-------- ■ ■ —•

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

Century Electronics & Instruments ....V, T. Rupp Co. 
, Clairex Corp Moxon Electronics 

............................. ‘ /• *) Perlmuth
Moxon Electronics

Costello & Co. 
Components Sales 
Moxon Electronics

Consolidated Ceramics & Metalizing Jay Stone 
Custom Materials, Inc Jay Stone & Assoc. 
Corning Delay Lines Costello & Co.
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PACKAGING ENGINEER
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It’s that time again!
We are staffed to aid you with 

production of your advertising ma­
terial—from its inception through 
the printed literature you will need 
—or any part of it.

4.5 -180 amp
11.5-65 vdc 

1% Reg & Ripple

150 - 5000 watt 
MIL& RFI Specs 

Silicon

From Stock: 
Various Ratings 

and Styles

D. L BARKL0W 
JOHN FLUKE MFG. CO., INC.

P.O. Box 7428, Seattle, Wash. 98133 
equal opportunity employer

RHO ASSOCIATES 
Incorporated

Dr. Robert H. Okada 
Consultants in

Solid State Circuitry, Systems 
917 Terminal Way, San Carlos, Calif.

593-7570

THE NATIONAL PRESS 
designers B lithographers 

printers • publishers 
850 Hansen Way • Palo Alto, California

Telephone (415) 327-0880

MILITARY MIL-Q-9858

Constructed in accordance with MIL-T-27A

Seattle manufacturer of precision electronic 
measuring instruments has immediate re­
quirement for BSEE with 3-5 years experi­
ence to work with circuit Design Engineers 
in the mechanical design and packaging of 
precision instruments. Familiarity with 
manufacturing processes and principles of 
value engineering desirable.
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A/so 200 other Models of Power Supplies 
and Battery Chargers. Write for Catalog.

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

ADVERTISING RATES: 
Members: S15 for 1st col.-inch, $10 for 2nd, 
$5 for each additional. Non-members: S20 
for 1st col.-inch, $15 for 2nd, $10 for each 
additional. 10% frequency discount for 10 
consecutive ads.

GEOPHYSICAL
Matched at two or more
• Well Logging

Classiiied Advertising

COMMERCIAL GRADE COMPONENTS
• Audio • Power • Constant Voltage
• Miniature

Advertisers Index
Benrus, Technical Products Div. . 
Brill Electronics.........................
Brown, Wen ..............................
Christie Electric Corp.................
Costello & Co.............................
Dressen-Barnes Electronics Corp. 
Electro Scientific Industries, Inc. 
Fortune Electronics, Inc..............
Forum Personnel Agency...........
General Radio Co  
Geo Space Corp...........................
Gertsch Products, Inc  
Grid-Bulletin ..............................
Hewlett-Packard.........................
National Press...........................
Northern California Personnel....
Paeco ........................................
RHG Electronics Laboratory, Inc. .
Tektronix, Inc  
Western Gold & Platinum Co......
Wiltron-O’Halloran.......................

CUSTOM
• Power • Magnetic Amplifiers
• Low Frequency • Filters • Inductors

CLYDE M. SALISBURY CO.
1453 Seventh Ave. Phone: MO 4-0586 San Francisco

events of interest
IEEE PAPERS CALLS

May 15—Intn’1 Convention on Mili­
tary Electronics (MIL-E-CON 8), 
Sept. 14-16, Washington, D.C., PTG- 
MIL. Dr. H. M. O’Bryan, Bendix 
Corp., 1730 K St., N.W., Washington, 
D.C.

June 1—National Power Conference, 
Sept. 27-Oct. 1, Tulsa, Okla., IEEE/ 
ASME. G. H. McDaniel, American 
Elec. Power Serv. Corp., 2 Bdwy., 
N.Y. 8.

& XENON MERCURY ARC LAMP 

D-C POWER SUPPLIES

GEO SPACE CORPORATION
5803 GLENMONT DRIVE HOUSTON, TEXAS 77036 

TELEPHONE — AREA CODE 713-MO 6-1611



MODEL CRB-8

MBH ZZ3ZS2E

J

Gertsch CRB bridges 
measure both in-phase 

and quadrature voltage ratios 
—with high accuracy

4

Complex Ratio Bridges are ideal for precision voltage and phase 
comparisons between signal and reference vectors. Instruments 
are designed for testing transformers, tach-generators, rate 
gyros, all types of transducers, AC amplifiers, AC networks, and 
AC systems. All CRB instruments feature self-contained, phase­
sensitive null indicators.
Model CRB-8 — a new broad-band bridge providing continuous 
frequency coverage from 350-5100 cps—with no plug-ins. Instru­
ment measures angles as small as .001°, and is accurate to .001% 
(lOppm). 6-digit readouts are provided for both in-phase and 
quadrature ratios. Loading on the device under test is virtually 
eliminated by extremely high signal input impedance — better 
than 20,000 megohms at null.

A wide variety of CRB instruments is available in both cabinet and 
rack mounted designs. Compact all-transistorized units feature 
accuracies to .005%. A militarized model is certified per 
MIL-T-21200 . . . meets stringent environmental requirements. 
Gertsch also manufactures an automatic complex ratio bridge 
which displays both in-phase and quadrature ratios on 5-place 
Nixie readouts.

Write for complete literature on the CRB line,

~Gertsc/i ~
GERTSCH PRODUCTS, INC.

3211 S. La Cienega Blvd., Los Angeles 16. Calif. • UPton 0-2761 • VErmont 9-2201 
Represented by Dynamic Associates

H *



FOR MEASUREMENTS OF

Inductance

Write for complete information on any of these instruments

IN CANADA: Toronto 247-2171, Montreal (Mt. Royii) 737-3673 
IN EUROPE: General Radio Overseas, Zurich, Switzerland

Type 1632-A Inductance Bridge . . . $950
The ideal bridge for rapid, precise L and G measurements, 
and for calibration of inductance standards
It has a wide range, 0.0001 jzh to 11 1 1 h, with 0.1% direct-reading 
accuracy and six-figure resolution. Contains easy, fool-proof 
readout with in-line decade readings and indicated decimal points. 
Measures series or parallel inductance; circuits and instructions 
are engraved on its panel. Designed for use at 1 kc and lower, but 
usable to 10 kc. External generator and null detector required.

Type 1630-AL
Inductance-Measuring Assembly . . . $2660

For 60-cycle measurements

Contains: Type 1633-A Incremental-Inductance Bridge 
Type 1265-A Adjustable DC Power Supply 
Type 1266-A Adjustable AC Power Supply

Type 1630-AV 
Inductance-Measuring Assembly . . . $3450 

For measurements at 9 frequencies from 50 c to 15.75 kc 

Contains: Type 1633-A Incremental-Inductance Bridge 
Type 1265-A Adjustable DC Power Supply 

Type 1308-A Audio Oscillator and Power Amplifier

XX®

COMPLETE SYSTEMS

. . . for measuring the inductance and loss of coils with 
ferromagnetic cores at high de and ac excitation levels. 
Each assembly includes a bridge, two 200-voltampere 
power supplies, rack, and interconnecting cables.

Type 1633-A Incremental-Inductance Bridge . . . S1050 
An invaluable tool for measuring magnetic properties 

of silicon steel, magnetic alloys, ferrites, chokes, 
transformers, and filters

Accurately and conveniently measures inductance under different 
conditions of de and ac excitation. These incremental inductance 
measurements can be made while the inductor is operating in the 
circuit. Accuracy of ±1% for L; ±2% for R and Q. Has wide 
impedance ranges: L — 0.1 to 1000 h; R — 10 mQ to 1 MQ. 
Indicates Q or R of inductor directly at any of nine frequencies 
between 50 c and 15.75 kc. Accepts applied signal of up to 1250 v 
(ac or de) at 7 amps; up to 50 amps with Type 1633-P1 Range- 

Extension Unit (SI25).
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GENERAL RADIO COMPANY
____________________ WEST CONCORD, MASSACHUSETTS

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

Tel: 415 948-8233 • TWX: 415 949-7964


