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

with Paul Wesling, SF Bay Area Council GRID editor (2004‐2014) 
 
April, 1965:  
Cover: A storage ring for electrons at Stanford’s high‐energy physics lab.  It 

achieved a collision energy of 360 billion eV. 
Page 3: The Foothill Electronics Museum is founded, with plans to place it on 

the Foothill College campus.  It ends up occupying the same building as 
Foothill’s observatory, which I visited several times.  It contains the 
Douglas Perham collection of early radio and electronics artifacts, build up 
during Perham’s years with Federal Telegraph (the Bay Area’s first 
electronics company) from 1911 through 1930.  Lee de Forest (inventor of 
the vacuum tube) worked at Federal Telegraph, where he received 
patents for the oscillator and amplifier circuits.  When Foothill College 
shut down the museum, the collection was transferred to History San 
Jose, where I’ve done some research into its artifacts.  They demonstrate 
the early steps by which the SF Bay Area became “Silicon Valley”. 
 
Here's a photo of me with an early Audion vacuum tube, manufactured by 
Federal Telegraph around 1913 in Palo Alto. 

 



5

• '

viNaojiivo ‘onv oivd aVba hoism ioz ouz aims—oaisandaa Namaa aaisvmsod

CAS.4W FRANCISCO SECTION 
INSTITUTE OF ELECTRICAL 

AND

1
I 1 I



MANUFACTURER / REPRESENTATIVE INDEX

Glow-Lite Corp. Wadsworth-Pacific Mfg. Assoc.

Perlmuth

Zissen Technical Associates Tech-Ser, Inc.

REPRESENTATIVE DIRECTORY 

J

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

Aertech -
Alfred Electronics............
American Electronics Labs 
Antlab, Inc...............-
Applied Magnetics Corp. ..

Astro Communication Laboratory
Astrodata, Inc............................
Autronics Corp—.....................

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

Moxon Electronics
......Costello & Co.
Moxon Electronics

 Jay Stone & Assoc.

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

Kipp Associates 
90 Stadler Drive 
Woodside: 851-0123

..........Costello & Co.
Moxon Electronics 

Perlmuth Electronics

Jay Stone 
..... Recht Assoc. 
The Thorson Co.

Uptime Corporation Costello & Co.
Utah Research & Development Co...The Thorson Co.

Wadsworth-Pacific Assoc. 
The Thorson Co. 

Tech-Ser, Inc. 
^..Perlmutli 

Scott. Inc.. H. H  W. K. Geist Co. 
Sierra Electronic Div., Philco . J. Louis Snitzer Co. 
Singer/Metrics/Gertsch Dynamic Associates 
Sonex Corp Perlmuth 

Perlmuth Electronics 
.....Costello & Co. 
Moxon Electronics

Polarad Electronic Instruments ...J. Louis Snitzer 
Potter and Brumfield  
Precision Mechanisms Corp. 

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

Wadsworth-Pacific Mfg. Assoc. 
 Jay Stone & Assoc.

Moxon Electronics 
T. Louis Snitzer Co. 

Tech-Ser, Inc.
The Thorson Co.

V. T. Rupp Co.
Moxon Electronics

Perlmuth Electronics 
. Jay Stone & Assoc.

Elliott Recht Assoc. 
...Components Sales

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

Costello & Co.
V. T. Rupp Co.

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

Wadsworth-Pacific Mfg.
Assoc., Inc.
71 Parker Avenue, Atherton;
321-3619

Walter Associates
Box 790, Menlo Park;
323-4606

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

The Thorson Co. 
. W. K. Geist Co. 
--3 Geist 
.. W. K. Geist Co. 
The Thorson Co.

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

..Jay Stone & Assoc. 
....Moxon Electronics 
Perlmuth Electronics 
...Jay Stone & Assoc.

r.— The Thorson Co. 
Applied Research, Inc Jay Stone & Assoc. 
Astro Communication Laboratory Costello & Co. 
Astrodata, inc............................Moxon Electronics

....The Thorson Co.

Stewart Engineering Co.
Straza Industries  
Systems Research Corp. Comcor, Inc. ................

Computer Instruments Corp.
Computer Measurements Co. 
Cook Electric-Data-Stor Div. .. 
Curry, McLaughlin & Len Inc. 
Custom Materials, inc

Data Equipment Co........ —
Datamark, Inc .... 
Datamec Corporation  
Dielectric Products Eng. Co. , 
Digitronics Corp Components Sales Calif. 
Dynaplex Corp............ ............. Components Sales

Keithley Instruments 
Kepco, Inc
Kinetics Corporation

Lambda Electronics Corp. 
Landis & Gyr, Inc  
Lind Instruments, Inc

Holex, Inc
Holt Instruments Laboratories.....
Honeywell-Denver Div., Lab Standards 
Honeywell, Mpls., Enclosures 
Hyletronics Corp

Fabri-Tek, Inc
Fairchild Scientific Products
Fifth Dimension, Inc

Inland Motor Corp. 
Invac Corp

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

Components Sales Calif. 
.......Jay Stone & Assoc.

Perlmuth Electronics 
Elliott Recht Assoc. 
Jay Stone & Assoc. 
... Kipp Assoc. 

Components Sales Calif. 
Perlmuth

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

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

Tally Corp. 
Telonic Industries & Eng 
Tempress Research Co.
Tenney Engineering, Inc. 
Test Equipment Corp
Trygon Electronics, Inc. 

Saegertown-Western 
Sage Laboratories......................
Sandefur Engineering Co., Inc
Sangamo Electric, Elect. Sys. Div.

Qualitron Corp. 
Quan-Tech Labs

T. Louis Snitzer Co. 
........ V. T. Rupp Co. 

The Thorson Co.

Raytheon-Rayspan  
Remanco Inc..............
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

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

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

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

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

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

Magnetic Shield Div., Perfection Mica 
Marconi Instruments  Moxon Electronics 
Maury Microwave Corp Kipp Assoc. 
McLean Engineering Labs T. Louis Snitzer Co. 
Measurements ........................... O’Halloran Assoc.
Melcor Electronics Corp. . Components Sales Calif. 
Metex Electronics Corp  Perlmuth Electronics 
Metron Instrument Co. 
Micro Instrument Co. .
Microsonics, Inc
Microwave Associates  
Microwave Electronics Corp. 
Microwave Physics Corp  
Millitest Corp  C
Motorola Com. & Elect. Div.

Bausch & Lomb, Inc., Elect. Sect Perlmuth 
Beattie-Coleman, Inc...............T. Louis Snitzer Co.
Beckman/Berkeley Division V. T. Rupp Co. 
Beckman/Computer Operations V. T. Rupp Co. 
Behlman/lnvar Electronics ....T. Louis Snitzer Co.
Blaw-Knox _ The Thorson Co. 
Bryant Computer Products Costello & Co. 
Burr-Brown Research Corp W. K. Geist Co. 
Burroughs Corp., Electron. Comp. Div...Tech-Ser, Inc.

Warren Components Wadsworth-Pacific Mfg. Assoc. 
Watkins-Johnson Co Perlmuth Electronics 
Weinschel Engineering, Inc. .. Jay Stone & Assoc. 
Weldmatic Div.—Unitek Corp. Tech-Ser, Inc.  
Western Microwave Labs Kipp Assoc. 
Wiltron Co O’Halloran Assoc. 
Wyle Laboratories V. T. Rupp Co.Pac. Communications & Electronics ... Artwel Elec. 

George A. Philbrick Researches, Inc. Tech-Ser, Inc. 
Philco Corp., SSPO .................. Jay Stone & Assoc.

Century Electronics & Instruments . V. T. Rupp Co. 
Ceramaseal, Inc Wadsworth-Pacific Mfg. Assoc. 
Cimron Corporation ..................Moxon Electronics
Clairex Corp...............................Moxon Electronics
Collectron Corporation Costello & Co. 
College Hill Industries (form. Speidel) ... Perlmuth 
-------- i— Moxon Electronics 

. Components Sales 
Moxon Electronics 

 Costello & Co. 
Kipp Assoc. 

Jay Stone & Assoc.



I i

grid—1

Here today 
and gone tomorrow
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J«971; Denver, (303) 771-3455; Salt Lake City, (801) 486-8166.
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election news
McCANN WITHDRAWS

James J. McCann, secretary- treas
urer of the Power chapter and PG&E 
administrative engineer, has with
drawn his nomination for Section 
treasurer for 1965-66, preferring to 
devote his efforts at this time to con
tinued development of the chapter.

Ballots for the election officers, to be 
received by the membership in May, 
will therefore carry only two nominees 
for treasurer: J. E. Barkle and E. W. 
Pappenfus.

Skilling Pyler

compression. The former can be de
scribed as a fixed aperture and only 
data points which are outside (or in
side) this aperture are logged. This ap
proach will not work on pulsatile wave 
forms such as ECG. For this type of 
data, the broadside compression must 
be employed. This technique first 
reads and stores the data and then re
plays it through a variable aperture— 
the size and position of the aperture 
being controlled by data obtained 
from the stored signal.

Dr. Lincoln reported that ECG 
compression ratios of almost 1800 to 1 
have been achieved when noise-free 
signals are monitored. Artifacts due to 
exercise, etc., can reduce this ratio to 
16 to 1; however, in this latter case the 
compression technique meant the dif
ference between usable information 
and useless noise.

error. Total score is the product of 
total time it takes to reach the goal 
and the number of errors.

(Continued on page 12)
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Thaler McCann
In addition to physiological moni

toring, Drs. Mangelsdorf and Lincoln 
have developed some unique space 
crew performance measures. Dr. Lin
coln commented on the use of an os
cilloscope as an uncomplicated dis
play. A computer generates any dis
play desired on the scope face—paint
ing dots and characters, etc., which 
are viewed by the subject.

A number of performance tests have 
been devised. Among them are track
ing, vigilance, arithmetic, and percep
tion, as well as a unique maze prob
lem.

The maze was described in some 
detail and it is unique in that the sub
ject cannot see the maze boundary 
lines! A dot on the scope face, which 
is under the control of the subject, 
must be negotiated through the invisi
ble maze. When the dot changes to a 
cross, the maze boundaries have been 
crossed. Each time the dot changes to 
a cross, the subject is scored with an

i e e e news
CONVENTION HONORS

Three Section members were 
awarded three of IEEE’s highest 
awards at the March international con
vention in New York.

They are Prof. Hugh H. Skilling, 
department of electrical engineering, 
Stanford Universit}', awarded the 
IEEE Education Medal; Norman F. 
Fyler, staff scientist, Litton Industries 
electron tube division research depart
ment, San Carlos, who received the 
Vladimir K. Zworykin Award; and 
Prof. George J. Thaler, electrical engi
neering department, U.S. Naval Post
graduate School, Monterey, presented 
the Harry Diamond Memorial Award. 
All three awards include a prize of 
$500.

Prof. Skilling, whose teaching ca
reer began at Stanford in 1926, is a 
Fellow of the Institute and was 
honored for outstanding achievement 
in electrical engineering education. He 
is currently a visiting professor at 
King’s College, Cambridge University, 
England.

Mr. Fyler, who joined Litton in 
1958, was honored for key contribu
tions to the basic design of color tel
evision tubes, the Zworykin award 
recognizing the most important tech
nical contribution to electronic televi
sion during the preceding three calen
dar years.

Prof. Thaler, who is also a lecturer 
at the University of Santa Clara and a 
consultant to IBM, San Jose, has 
taught at Monterey since 1951. He 
was honored for outstanding contribu
tions to published literature in the area 
of linear and non-linear feedback con
trol theory. The Diamond award is 
presented annually to a person or per
sons in the government service for 
outstanding work in the field of radio 
or electronics.

meeting rente w
SPACE CREW MONITORING

A joint meeting of the Aerospace 
Electronics and Biomedical Engineer
ing chapters was held March 18 at 
Stanford Research Institute. Dr. S. 
Lincoln discussed research being done 
at Lockheed on the many aspects of 
“crew monitoring” during space 
flights.

The title of the talk was “Bio-Test 
Data for Manned Space Flight.” This 
title refers to work being directed by 
Drs. J. E. Mangelsdorf and Lincoln at 
Lockheed Missiles and Space Co., 
Sunnyvale.

Dr. Lincoln opened by noting that 
crew monitoring applies equally well 
to undersea exploration, where the en
vironment is ever}' bit as hostile as 
that of space. He also pointed out that 
the Lockheed group are carrying out 
an integrated approach to monitoring 
and data analysis and that a wide 
variety of skills and disciplines are 
being utilized in this project.

The general goals of crew monitor
ing are:

• Insure the safety of the crew.
• Determine current crew capa

bility.
• Predict future capability' of the 

crew.
Dr. Lincoln indicated that Lock

heed has developed an automatic sys
tem to perform the above tasks. Al
though it is physically large now, the 
size will be reduced later. The system 
includes a digitizing process, display 
devices, and a data analyzer.

The following physiological varia
bles are monitored:

• Electrocardiogram (ECG) by a 
special lead system (lead B).

• Respiration, by the use of im
pedance pneumograph.

• Skin temperature, by means of 
a thermistor.

• Blood pressure, by means of 
the standard arm cuff and in
flating device.

A Control Data 160 computer, A to 
D convertor, and special interface 
equipment make up the heart of the 
system.

Some of the many problems of data 
acquisition and analysis were pointed 
out by the speaker. Since a high sam
ple rate is employed, large amounts of 
data are easily collected but the pre
dicted limited bandpass available for 
physiological monitoring in the future 
space shots precludes sending this 
quantity of data from space to earth. 
Some means of data compression is 
required. Dr. Lincoln described two 
data compression techniques which 
have been investigated: longitudinal 
data compression and broadside data
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cover
Smashing electrons together in this 

pair of high-vacuum “storage rings” 
at Stanford University’s high energy
physics laboratory, a Stanford-Prince
ton research team has achieved un
precedented head-on particle colli
sions of 360-billion-volt equivalent en
ergies. Surrounding engineer Clarence 
Noyer is one of the rings in which 
electrons race at approximately the 
speed of light, guided by the massive 
electromagnets surrounding it. The 
research is designed to test some of 
our most fundamental concepts of 
matter, and has been supported by 
the Office of Naval Research and the 
U.S. Atomic Energy Commission.

april, 7 9 6 5

section news
FOOTHILL ELECTRONICS MUSEUM

The Perham Foundation is now 
moving rapidly ahead with its plans to 
build the Foothill Electronics Muse
um, according to Earl Goddard, presi
dent of the foundation and chairman 
of the Section historical committee.

The Perham collection of artifacts 
and documents, which dates back to 
the turn of the century, will become 
the major feature of the museum. This 
collection was acquired by the founda
tion from Douglas Perham, who now 
is retired from the foundation. It was 
through Perham’s foresight that this 
irreplaceable collection has been pre
served for future generations. The en
tire collection is now in safekeeping 
in the warehouse of James Transfer 
and Storage Company in San Jose 
awaiting construction of the museum.

Goddard also announced that the 
foundation has been granted Federal 
non-profit, tax-free, educational foun
dation status.

The location of the museum will be 
at Foothill College in Los Altos Hills, 
Goddard said. Many possible sites 
were explored, but none had the ac
ademic, community, and industry7 
service advantages offered by Foothill 
College. The museum will become a 
major part of the Space-Science Cen
ter and will be administered by the 
Foothill College Office of Community 
Services under the guidance of the 
board of directors of the foundation.

The museum, as an integral part of 
the Space-Science Center, will become 
a focal point in America for the dis
play of not only the Perham collection 
but also of new achievements in the 
electronic science. It will be used by 
the college, by the communities served 
by the college, and by industry as an 
educational facility.

The building will be built from 
funds obtained from industry and indi-

( Continued on page 12)
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SANTA CLARA VALLEY SUBSECTION
8:00 P.M. • Wednesday, April 21

(Joint with San Francisco Section and IGA, see above)

EAST BAY SUBSECTION
7:30 P.M.

apri 1, 2 9 6 5

Field trip and talk
New concepts in electrolytic tin plating
S. W. Lan strom, tin mill assistant, general foreman, U.S. Steel; Jack Crawford, 

electrical staff engineer, U.S. Steel
Place: U.S. Steel plant, Pittsburg
No dinner

meeting ahead
APRIL POWER MEETING

A joint meeting of the Power chap
ter and the ASME San Francisco Sec
tion will be held on April 27 at the 
Engineers’ Club. The subject will be 
digital computers as applied to Pa
cific Gas & Electric Company’s Contra 
Costa and Moss Landing generating 
stations.

Robert Vierra, electrical engineer, 
PG&E, will discuss and present slides 
describing the Contra Costa generat
ing plant and computer installation. 
He will give a functional description 
of the computer, computer hardware 
(components), and computer software 
(programming), as well as the prob
lems encountered in the installation 
and check-out of the system.

James Rocca, mechanical engineer, 
PG&E, will discuss in some detail the 
Moss Landing plant, the computer ad
vances made, and the operating ex
perience gained at Contra Costa.

EAST BAY SUBSECTION
8:00 P.M.

Annual ladies night and installation of officers
Plowshare—status and problems
Dr. Gerald W. Johnson, associate director, LRL Plowshare program
Place: Kaiser Center, 300 Lakeside Drive, Oakland
Dinner: 7:00 P.M., Kaiser Center banquet room
Reservations: Frank Chandler, OL 2-3770, by May 19

GROUP CHAPTERS
Aerospace

8:00 P.M. • Thursday, April 15
One megawatt nuclear-electric power for space mission (SNAP 50/SPUR)
G. E. Rich, research specialist, LMSC, Sunnyvale
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto 
No dinner

EAST BAY SUBSECTION
7:30 P.M. • Thursday, April 15

Father-and-Son night, and awards to high school student paper contest winners
Thinking machines
Dr. Edward Teller, University of California, Berkeley
Place: PG&E meeting room, 4801 Oakport, Oakland (west of Nimitz Freeway 

between High Street and Hegenberger Road)
No dinner

Thompson 

meeting ahead 
2ND ANNUAL PIONEERS’ NIGHT 
Five electrical engineering and 

manufacturing pioneers will form a 
panel for the second annual “Pioneers’ 
Night” presented by the Section, the 
Santa Clara Valley Subsection, and 
the Industry & General Applications 
chapter on April 21. A highly success
ful meeting with a similar panel was 
presented last year by the Subsection 
in cooperation with the Section.

The panel, moderated by Brodie 
Leihy, publisher of “Electrical West” 
and “Energy International,” will con
sist of Joseph S. Thompson, founder of 
Pacific Electric Mfg. Co.; Almon W. 
Copley, retired Westinghouse engi
neer; Charles V. Litton, president, Lit
ton Engineering Labs; Walter Schy- 
mic, retired design engineer; and J. W. 
Culverwell, retired, Koetick Mfg. Co.

A free-wheeling, humorous, and in
formative series of reminiscences is ex
pected, according to Art Wells, who 
arranged the program for the dinner 
meeting, which will take place in the 
Executive Suite of Rickeys Hyatt 
House, Palo Alto. Cocktails at 5:30 
will be followed by dinner at 6:30. 
Reservations by April 19.

SAN FRANCISCO SECTION
8:00 P.M. • Wednesday, April 21

(Joint with Santa Clara Valley Subsection and Industry and General Applications, 
see below)

Pioneers of electronic and electrical engineering and manufacturing (a panel 
discussion on early engineering by the pioneers themselves)

Moderator: Brodie Leihy, publisher. Electrical West, San Francisco; Panel: Jo
seph S. Thompson, founder. Pacific Electric; Almon W. Copley, retired, West
inghouse; Charles V. Litton, president, Litton Engr. Labs; Walter Schymic, 
retired, design engineer.

Election of 1965-66 SCVS officers
Place: Executive Suite, Rickeys Hyatt House, Palo Alto
Cocktails: (no host) 5:30 P.M.
Dinner: 6:30 P.M., $4.25 each; ladies welcome
Reservations: San Francisco Section office, 327-6622, or Art Wells, JU 6-4074, 

in San Francisco, by April 19

SAN FRANCISCO SECTION
6:00 P.M. • Tuesday, June 1

Annual meeting honoring 1965 Fellows and Prize Winners; installation of 
1965-66 Section Officers

Project Gemini to be discussed by a NASA expert
Place: Palo Alto Cabana, Circus Maximus Room
Social Hour: 6:00 P.M.
Dinner: 7:00 P.M. Roast sirloin of beef, $5.75, including tax and tip
Reservations: Mrs. Helmke, Section Office, 327-6622, by May 28
Tables of ten may be reserved for Subsections, Chapters, Committees and Com

panies
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(Joint with SET, see below)
Audio
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8:00 P.M.
Micron-size vacuum electron devices
Louis N. Heynick, senior research physicist, SRI
Place: PH 101, Stanford University7
Dinner: 6:00 P.M., Red Cottage, El Camino Real, Menlo Park 
Reservations: Mrs. Williams, 854-3300, Ext. 557, by April 27

(Continued on page 6)

i Electrical analgesia in the rat
' Dr. David V. Reynolds, research psychologist, SRI

Place: Stanford Medical School, Room M-l 12
Dinner: 6:15 P.M., Red Cottage, El Camino Real, Menlo Park 
Reservations: Ellen Campbell, 326-6200, Ext. 337-, by Pr
Circuit Theory

8:00 P.M. • Tuesday, April 27
Flexibility-—a new dimension in monolithic digital circuits
Dr. Robert B. Seeds, Fairchild Semiconductor, Palo Alto
Place: GE Computer Lab, 310 DeGuigne Drive, Sunnyvale
Dinner: 6:30 P.M., Old Plantation, El Camino Real and Bernardo, Sunnyvale
No reservations required
Electromagnetic Compatibility

8:00 P.M.
1. Discussion of 1966 National Symposium
2. A paper to be presented (author unknown)
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto
No dinner

Electron Devices

I Impedance matrix synthesis
Dr. T. J. Harrison, IBM, San Jose ,
Place: Main conference room, SRI, 333 Ravenswood Avenue Menlo ranc 
Dinner: 6:00 P.M., Stone Cellar, 1906 El Camino Real, Menlo Park 
Reservations: Mrs. Kelley, 326-6200, Ext. 3285, by April 21
Computer

8:00 P.M. • Tuesday, April 27
Comparison of the linear feedback system with the self-oscillatory adaptive 

system .
' Isaac M. Horowitz, senior scientist, Hughes Aircraft Co., Culver City 

Place: University of Santa Clara, Engineering Center, Room oo 
Dinner: 6:30 P.M., Faculty Club, University of Santa Clara

' Reservations: Mrs. McKenna, AX 6-3360, Ext. 226, by April 2b
Biomedical Engineering

Teller 

meeting ahead 
TELLER ON THINKING MACHINES

Dr. Edward Teller, eminent profes- 
sor-at-large at the University7 of Cali
fornia and chairman of the newly 
formed department of applied science 
at Davis and Livermore, will be the 
guest speaker at the April 15 meeting 
of the East Bay Subsection. The fa- 
ther-and-son-night meeting, to which 
wives and daughters are invited, will 
also feature awards to high school stu
dent paper winners.

A committee solicited papers from 
43 high schools in Alameda, Contra 
Costa, and Solano counties in the 
fields of electronics, electricity', mag
netism, radio, and television. The 
awards consist of a scholarship to the 
winner and a variety7 of other prizes to 
the runners-up. Other entrants will be 
given a certificate of acknowledgment.

Scholarship funds and prizes have 
been donated by’ the following firms in 
the East Bay7 Subsection area:

Dow Chemical Co.; Electro Engi
neering Works; Friden, Inc.; Kaiser 
Engineers; Knopp, Inc.; National 
Electric Coil Co.; Nourse Equipment 
Co.; S. E. Johnson, Consulting Engi
neer; Systron Donner; U.S. Steel; and 
Westinghouse Electric Corp.

meeting ahead
SEQUENTIAL DECODING

Prof. Irwin M. Jacobs of M.I.T. will 
address the April 29 meeting of the 
Information Theory7 chapter. “Sequen
tial Decoding — the Computational 
Problem” will be his subject, referring 
to a search procedure for locating that 
path in a tree code which is closest to 
some noisy'-received sequence. The 
Fano algorithm, the most promising of 
the sequential procedures thus far 
suggested, both for ease of analysis 
and implementation, will be intro
duced in terms of two simplified flow 
diagrams.

The advantages of sequential de
coding-measured in terms of energy- 
per-bit required for a specified level of 
system performance—depend heavily 
upon the channel and the modem. Re
sults will be presented for antipodal 
and orthogonal signaling on the addi
tive Gaussian noise channel, and sev
eral receiver strategies compared.

' Medieval to modern loudspeakers
i Place^R^icfphysics Laboratory, SRI, Bldg. 402, Laurel St. at Mielke Dr., 

Menlo Park
| Cocktails: 6:00 P.M. _

Dinner: 6:30 P.M., Ramor Oaks, El Camino Real, Atherton
; Reservations: Herb Ragle, 248-3344, Ext. 260

Automatic Control

I Aerospace

I Project Pioneer
' Howard F. Mathews, assistant manager, Project Pioneer

Place: Ames Research Center, Moffett Field, Mountain View; conference room 
on second floor of Data Reduction Building. Enter main gate and take FIRST 
TURN TO LEFT. Mention IEEE Aerospace meeting to Guard.

No dinner
Antennas and Propagation

8:15 P.M.



Matthews Harris Thursday, April 29

Tuesday, May 18

Wednesday, April 28

Thursday, April 15

Wednesday, April 21

Wednesday, April 21

Tuesday, April 27
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8:00 P.M. <
Fact and fantasy in controlled fusion research
Dr. Richard Pre eman Post
Place: Hap’s Restaurant, 122 W. Neal, Pleasanton 
Dinner: 6:30 P.M.
Reservations: 447-1100, Ext. 8011, by April 20
Power

apri1, 196) i

8:10 P.M.
Sequential decoding—the computational problem
Prof. I. Jacobs, MIT and Jet Propulsion Labs
Place: SRI Conference Room B, 333 Ravenswood Avenue, Menlo Park 
Dinner: 6:20 P.M., Red Cottage, El Camino Real, Menlo Park 
Reservations: Barbara Serrano, 321-3300, Ext. 450, by April 29
Industry and General Applications

8:00 P.M. • Wednesday, April 21 
(Joint with SF Section and SCV Subsection, see above)
Industry and General Applications

7:30 P.M.
Direct digital control for industrial processes
Frank Willard, advisory engineer of Westinghouse, computer system department 
Place: Engineers’ Club of San Francisco
Cocktails: 5:30 P.M.
Dinner: 6:30 P.M.
Reservations: Alex Tseng, 854-3300, Ext. 534 (Peninsula), Dan McDade, 

761-1360 (San Francisco), by May 17
Instrumentation and Measurement

8:15 P.M.
Infrared instrumentation for non-destructive testing
Jerry Patterson, electronic research engineer, LMSC, Sunnyvale
Place: Hewlett-Packard, Bldg. 1, 1501 Page Mill Road, Palo Alto 
Dinner: 6:15 P.M., L’Omelette, El Camino Real, Palo Alto 
No reservations required
Microwave Theory and Techniques

8:00 P.M.
FM laser oscillation
Dr. Stephen E. Harris, assistant professor of EE, Stanford
Place: Room 1A, Hewlett-Packard, 1501 Page Mill Road, Palo Alto 
Dinner: 6:30 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: Bob Prickett, 326-7000, Ext. 2666, by April 13
Military Electronics

8:00 P.M.
Air Force systems command presentation
Major Francis R. MacKenzie, U.S. Air Force
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto 
Dinner: 6:30 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: Ralph Franks, 743-0525, by April 20
Nuclear Science

7:30 P.M.
(Joint meeting with San Francisco Section, ASME)
Digital computers applied to PG&E’s Contra Costa and Moss Landing 

generating stations
Robert H. Vierra, electrical engineer, PG&E; and James V. Rocca, 

mechanical engineer, PG&E
Place: Engineers’ Club of San Francisco, 206 Sansome Street, 15th floor 
Cocktails: 5:30 P.M.; Dinner, 6:30 P.M.
Reservations: 421-3184 by April 24

meeting ahead
FM LASER OSCILLATION

Prof. Stephen E. Harris of the elec
trical engineering department at Stan
ford University will address the Mi
crowave Theory & Techniques chap
ter on April 15.

Considered will be a type of laser 
oscillation wherein the laser modes 
oscillate with approximately FM 
phases and nearly Bessel function am
plitudes, and thereby comprise the 
sidebands of a frequency-modulated 
light signal.

Since becoming a member of the 
Stanford faculty in 1963, Prof. Harris 
has been working on the development 
of synthesis techniques for optical net
works, and on studying the effects of 
time-varying perturbations on laser 
oscillators.

meeting ahead
PIONEER SATELLITE

“Project Pioneer” will be the subject 
of the May 6 meeting of the Aero
space chapter. Howard F. Matthews, 
assistant manager of Project Pioneer, 
Ames Research Center, will describe 
this satellite. (Entrance should be 
made by the main gate at Moffett 
Field; take first left turn to west side 
of Bush Circle.)

The Pioneer satellite is one of a 
family of solar probes designed to 
study our sun. The initial launch is to 
take advantage of the “International 
Year of the Quiet Sun,” a period of 
minimum solar disturbances. It will 
carry' payloads and experiments to 
measure electron particles, cosmic en
ergies, magnetic fields, electron and 
proton densities, as well as to detect 
and record “space dust.” Pioneer will 
have an elliptical orbit ranging—in dis
tance from the sun—from 74 million 
miles out to 112 million miles. During 
its 6-month lifetime, it will have com
munications capability of 90 million 
miles. Mr. Matthews will present the 
history of the project, and will de
scribe the experiments, trajectories, 
sub-systems, tracking sites, telemetry, 
and other details.

Engineering Management
8:00 P.M. • Tuesday, April 27

(Joint with Reliability and Product Engineering and Production, see below) 
Management tradeoffs in today’s reliability programs (panel discussion) 
Place: Physics Lecture Hall (PH 101) Stanford University
Dinner: 6:15 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: 326-6200, Ext. 2550, by April 26
Information Theory
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Wesgo '.acuurn processing furnace for o*ide free 
brazing alloys

Product Engineering and Production 
8:00 P.M.

(Joint with Engineering Management and Reliability,

Reliability

WESTERN GOLD & PLATINUM COMPANY
525 Harbor Boulevard. Belmont. California

grid — 7

ELECTRICAL
It has been known for some time 

that certain electric currents applied 
to the brain (usually by means of sur
face electrodes on the skull) can pro
duce anesthesia (an unconscious state) 
or general analgesia (insensitivity to 
pain while conscious). Although the 
theory for this effect has not been es
tablished, electrical anesthesia is be
ginning to be used with humans.

At the April meeting of the Biomed
ical Engineering chapter, Dr. David 
V. Reynolds of Stanford Research In
stitute will describe his experiments 
with electrical stimulation of the brain 
in the rat. Dr. Reynolds became fa
miliar with the principles of electrical 
anesthesia (sometimes called “electro-

High ourliy. 
low vanor pressure 
VPOF*Brazing Alloys
* vacuum Processed oxide Free

Much of the relatively high oxide and 
impurity content of conventional 
brazing alloys is a result of melting 
and processing in air or other gas
eous atmosphere. This requires the 
introduction of "deoxidizers” such 
as phosphorus, silicon, and alumi
num, most of which are undesirable 
impurities themselves. The unique 
Wesgo-developed vacuum melting 
process excludes impurities from al
loys from the very start by cleaning 
the atmosphere in which they are 
produced. The result: brazing alloys 
that are “clean” at the ingot and all 
the way to the finished product.

'•'VPOF ingots, being free of embrit
tling impurities, are more ductile. 
They can be processed into wire or 
sheets with far fewer surface imper
fections— cracks, slivers, and other 
mechanical defects — which in or
dinary alloys act as reservoirs for ex
traneous materials such as organic 
lubricants, oxides, or dirt particles. 
As a result, a brazed joint made with 
a VPOF alloy is sound throughout, 
with no impurities to float to the sur
face and cause a "leaker” or to va
porize and cause a contaminated 
product.

-VPOF alloy brazes are free from 
the troublesome “spitting” charac
teristic of conventional alloys during 
hydrogen furnace brazing. The prob 
lem arises from entrapped oxides, 
which form water vapor in the hydro
gen atmosphere, expand rapidly, and 
cause unwanted spattering.

-VPOF brazing alloys contain less 
than 0.002% lead and phosphorus, 
less than 0.001% zinc and cadmium. 
Other impurities are correspondingly 
low. Send for complete specifications 
today.

8:00 P.M. • Tuesday, April 27 
(Joint with Engineering Management and PEP, see above)

Space Electronics and Telemetry
8:15 P.M.

(Joint with Antennas and Propagation, see above)
Real time data processing for atmosphere explorer spacecraft
McLean Grant, flight systems test engineer, NASA, Goddard Space Flight Center 
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: Chuck Jamgotchian, 697-7774, by noon, April 28

• Tuesday, April 27 
see above)

meeting ahead
ANALGESIA
narcosis”) at the University of Califor
nia Medical Center in San Francisco, 
and performed the rat experiments at 
NASA-Ames Laboratory as a research 
associate for the National Academy of 
Sciences.

In an attempt to localize the source 
of the analgesia phenomenon. Dr. 
Reynolds used implanted electrodes 
inserted into the brain. As increasing 
electric currents are applied through 
these electrodes, tests are administered 
to determine the pain threshold. After 
the elevation of the threshold is es
tablished, surgery is performed. Dr. 
Reynolds will show a film of this ex
periment and summarize the results of 
his work.

Electrical anesthesia and analgesia could provide man freedom from pain during surgery or 
illness without the side-effects of chemical means. Here it is tested on a f\ASA rat.
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This informative manual also 
includes AC-DC Modules, 
DC-AC Inverters and DC-DC 
Converters. From a single 
supplier you have a choice 
of power sources to meet 
any military and commercial 
application. >

| A BENRUS SUBSIDIARY
18 MARSHALL STREET, SOUTH NORWALK, CONNECTICUT
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ire’re reserved a 
copy for you 
TECHNIPOWER’S 1965 
REFERENCE CATALOG 
containing over 4,000 power supply 
modules including the new 
Laboratory Modules Series 
with twice the output 
ratings of compar
able units.

meeting ahead
MICRON-SIZE DEVICES

Louis N. Heynick, senior research 
physicist, Stanford Research Institute, 
will discuss micron-size vacuum elec
tron devices at the April 28 meeting of 
the Electron Devices chapter.

The devices and circuits thereof, 
prepared solely from refractory metals 
and insulators by depositing and mi
cromachining thin films in appropriate 
sequence entirely under ultra-high- 
vacuum conditions, may yield other
wise unattainable uniformity, stability, 
and reliability in systems containing 
large numbers of components. Current 
research on several kinds of vacuum 
devices and on the techniques for pro
ducing them are described.

panel with the objectives of increasing 
understanding and of developing mu
tually agreeable operating procedures.

Moderator will be H. Myrl Stearns, 
director and consultant, Varian Asso
ciates. Panelists will be John R. Mul- 
kem, Ames, NASA; Mervin Fitzer, 
Ampex Corp.; E. L. Woodhams, Lock
heed Missiles and Space Co.; and 
Richard W. Towle, Advanced Tech
nology Labs, American Standard Co.

meeting ahead
NUCLEAR SCIENCE

Fact and fantasy in controlled 
fusion research will be the subject of 
Dr. Richard F. Post at the April 21 
meeting of the Nuclear Science chap
ter.

Dr. Post, physicist at Lawrence Ra
diation Laboratory, Livermore, will 
discuss some aspects of the research 
effort to achieve controlled fusion 
power. The talk will attempt both to 
prompt the real problems in the re
search today, and to explode some 
myths. Illustrations of experimental 
and theoretical attacks now being pur
sued toward solving this problem will 
be drawn from the LRL controlled 
fusion research program, a part of the 
U.S. Atomic Energy Commission’s 
Project Sherwood.

meeting ahead
SET AND AP JOINT MEET

McLean M. Grant, electronic sys
tems integration engineer, NASA, 
Goddard Space Flight Center, will ad
dress a joint meeting of the Space 
Electronics & Telemetry and Antennas 
& Propagation chapters on April 28. 
His subject will be “Real-time Data 
Processing for Atmosphere Explorer 
Spacecraft.”

Real-time evaluation, the telemetry' 
data link, and the in-line use of gen
eral purpose digital computers are key 
areas of consideration in development 
of systems for reduction and presenta
tion of data from the atmosphere 
structure satellites (Explorer XVII and 
Atmosphere Explorer-B). Data acqui
sition through the normal telemetry 
RF link, real-time operation, and com
prehensive data display are presented 
as the most effective means for per
formance evaluation of these space
craft systems. Explorer XVII and At
mosphere Explorer-B transmit PCM/ 
PM data at a bit rate of 8640 bits/sec 
in similar formats. The importance of 
these formats in the data processing 
system and development of test stand 
systems for the two spacecraft are dis
cussed in detail. Current developments 
and considerations for increasing the 
real-time evaluation capability are 
presented.

meeting ahead
RELIABILITY

“Management Tradeoffs in To
day’s Reliability Programs” will be the 
subject of a panel discussion at the 
April 27 joint meeting of the Engi
neering Management, Reliability, and 
Product Engineering & Production.

The government wants the moon, 
everyone likes the satisfaction of a job 
done well, but the project will go to a 
competitor if the costs aren’t cut to the 
bone. This infernal triangle is now so 
familiar that coping with it has be
come a way of life. In spite of polished 
axioms such as “Reliability doesn’t 
cost, it pays,” there are few who can 
face the requirements of all-out relia
bility efforts, such as the “zero defect 
program,” without being seriously 
concerned about the cost.

On this panel will be managers from 
government, aerospace, and commer
cial manufacturing who are faced 
daily with practical decisions about 
reliability engineering from these oft- 
conflicting points of view. Each speak
er will make a brief statement of his 
operating philosophy and may submit 
problems for group discussion. These 
problems, together with cost-vs.-re
liability questions introduced by the 
moderator, will be reviewed by the
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ELECTROMAGNETIC 
SYSTEMS LABORATORIES 

FOR 
UNUSUAL OPPORTUNITIES

ESL, Incorporated, a dynamic, new, 
associates owned electronics firm, 
is developing a team of highly 
trained engineers and scientists, 
specifically to conceive and de
velop specialized electronic war
fare systems.

You are invited to contact us at 
your earliest convenience or send 
your resume to D. L. Jacobs
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GUARANTEED!
When we undertake to produce your 
printing, we guarantee to give it 
close attention all along the line

GUARANTEED!
When we set a delivery date for 
your printing, we guarantee that 
we'll meet it if humanly possible

ESL, INC.
3950 Fabian Way 

Palo Alto, California 
327-2160

GUARANTEED!
When you receive your printing from 
us, we guarantee you will be com
pletely satisfied with it

THE NATIONAL PRESS
Printing • Lithography • Publishing

850 Hansen Way • Palo Alto

meeting abend

AUTOMATIC CONTROL
Isaac M. Horowitz, senior scientist, 

Hughes Aircraft Co., Culver City, will 
address the Automatic Control chapter 
on April 27. Comparison of the linear 
feedback system with the self-oscil
lating adaptive system will be his sub
ject. A member of the guidance and 
controls division at Hughes, the speak
er holds degrees from the University 
of Manitoba, M.I.T., and the Polytech
nic Institute of Brooklyn, having been 
an assistant professor at the latter in
stitution from 1956 to 1958. He was 
on the staff of Hughes Research Labs., 
Malibu, from 1958 to 1962.

april, 1965

GUARANTEED!
When you use printed material we 
have produced for you, we guarantee 
you'll be proud of it

meeting ahead

USAF SYSTEMS COMMAND
M a j o r Francis R. Mackenzie, 

USAF, will make a presentation on 
the Air Force Systems Command at 
the April 21 meeting of the Military 
Electronics chapter. The motion pic
ture and slide presentation describes 
the command’s divisions and centers 
at bases throughout the nation, and 
shows their part in Air Force aircraft, 
missile, space, electronics, and re
search programs.

*Signal Analysis/Systems 
Engineer

Data processing experience in
volving use of wide band tape 
recorders, optical chart re
cord ers, and photographic 
equipment required. Knowledge 
of various types of telemetry 
systems desirable.

*Antenna Engineer
Responsibilities to include an
tenna analysis and design in 
conjunction with electromag
netic systems problems. Analyti
cal ability and a minimum of 2 
years varied antenna design ex
perience required. M.S., propa
gation and system background 
desired.

meeting
SNAP 50/SPUR

The Aerospace chatper will present 
a meeting on the subject of nuclear- 
electric power generation for space 
missions in the one megawatt range on 
April 15. This program is known as 
“SNAP 50/SPUR.” The speaker will 
be G. E. Rich, who heads the R 6c D 
power engineering organization at 
Lockheed Missiles and Space Com
pany, Sunnyvale.

As space mission planning becomes 
more sophisticated, the on-board pow
er demands for spacecraft are increas
ing. The SNAP 50/SPUR (system for 
nuclear auxiliary power/space power 
unit reactor) represents the largest and 
most advanced space electrical power 
system thus far advanced for develop
ment with an output potential in the 
megawatt range for a year or more. 
Recent government interest has ac
centuated the importance of on-board 
electrical power subsystem selection 
for advanced space projects. Lockheed 
is participating in advanced power 
system mission utilization studies. 
These efforts involve the preliminary 
integration of advanced nuclear power 
systems into representative missions, 
i.e., primary and auxiliary radiators, 
mission equipment radiators, launch 
vehicles, mission orbits and trajecto
ries, and spacecraft design and op
erational considerations unique to nu
clear-electric power systems.

Many missions have been advanced 
for SNAP 50/SPUR. These include 
such diverse uses as earth-centered 
military satellites, electrically pro
pelled interplanetary spacecraft, and 
lunar base power. Mission implemen
tation being considered is 1975 to 
1990. Representative SNAP 50/SPUR 
missions have been selected for this 
discussion:

• 300 KW development flight test.
• Earth-centered military missions.
• 1.2 megawatt unmanned inter

planetary probe.
Power plant, mission subsystem, and 

spacecraft integration will be treated.
Mr. Rich is well qualified to present 

the results of the above studies. He 
received his B.S. in Mechanical Engi
neering at the University of California 

(Continued on page 10)

For GUARANTEED printing, 

phone 327-0880
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meeting ahead
COMPUTER CHAPTER

Dr. Robert B. Seeds, manager of 
integrated digital device and circuit 
development in the R&D lab of Fair
child Semiconductor, Palo Alto, will 
discuss flexibility—a new dimension in 
monolithic digital circuits—at the April 
27 meeting of the Computer chapter.

Originally felt to constrain the cir
cuit designer, new developments in 
silicon integrated technology offer the 
digital circuit engineer a very flexible 
set of working tools and a new chal
lenge to his ingenuity.
MORE SNAP
in 1952; he then studied Fluid Me
chanics and Thermodynamics at U.C. 
in 1955, then to Stanford in 1959 to 
study research management. In 1961, 
he took a U.C. extension course in 
Atomic Structure, Nuclear Physics. Pie 
holds 13 U.S. patents issued and 15 
applications pending in fields of Ther
moelectric power generation, heat 
storage, electromechanical and sealing 
devices. He is also the author of many 
technical publications.

Nonmembers and interested public 
are cordially welcome.

Harrison

e t i n g ahead
U.S. STEEL FIELD TRIP

A field trip to an operating steel mill 
is planned for the April 26 meeting of 
the East Bay Subsection. The latest 
control techniques in operation will be 
seen during the tour of U.S. Steel’s tin
plate mill in Pittsburg.

Members will assemble in the ad
ministration building at 7:30 for an in
troductory discussion by Jack Craw
ford, electrical staff engineer. Sig Lan- 
strom, assistant general foreman of the 
tin finishing mill, will discuss the com
puter used for process data logging 
and the control of tin reflow by induc
tion heating. Small groups will then 
tour the plant, guided by manufac
turers’ representatives and company 
specialists.

To get to the mill, take state route 
24 from Oakland to Pittsburg. Get off 
the freeway at Loveridge Road (the 
exit after Railroad Ave.) and turn left. 
Follow Loveridge Road past mill to 
administrative building.

Low Cost • Easy to Operate • Accurate
The Model SR-60 is the first low 

cost VLF Phase Comparison Receiver 
designed to permit phase comparison 
measurements between a local oscil
lator and the National Bureau of 
Standards transmitted 60 Kc/s from 
WWVB, Fort Collins. Colorado. The 
receiver is a straight-forward Tuned 
Radio Frequency receiver and can be 
used in any location in the United 
States with highly satisfactory results.

The SR-60 permits accuracy mea
surements to parts in 10'° with rela
tive short measurements. Phase dif
ference is displayed on a front panel 
meter or on a strip chart when more 
precise measurements are made 
over a long period of time.

Antenna input through a specially 
designed antenna coupler is made 
from the rear chassis. The antenna 
coupler allows the use of a high im
pedance antenna. Provisions are 
made to tune the coupler for any 
antenna. Connections are also avail
able for scope monitoring the in
coming signal (output of RF Am
plifiers) the multiplied RF carrier 
signal and the multiplied (or divided) 
local oscillator signal.

Write, wire or phone for 
complete catalog information.

Specialists in Frequency Management

meeting ahead
HISTORY OF SPEAKERS

Paul W. Klipsch, president of 
Klipscb & Associates, Inc., Hope, Ark., 
manufacturer of loudspeakers, will ad
dress a joint meeting of the Audio 
chapter, the Audio Engineering So
ciety, and the Acoustical Society' of 
America on April 16.

His talk, covering medieval to mod
ern loudspeakers, will start with the 
ancient loudspeakers in early phono
graphs and the “medieval” versions 
requiring vacuum tubes and dating 
from about 1920. Response curves will 
be presented and selected samples 
demonstrated.

“The era does not correlate with 
quality,” Mr. Klipsch says. “There are 
some remarkable loudspeakers dating 
about 1930, and some pretty bad ones 
perpetrated currently. Claims of 
‘major breakthroughs’ notwithstand
ing, the laws of physics have not been 
repealed.”

The speaker is the author of papers 
and holds patents in the fields of geo
physics, acoustics, firearms, et al. He is 
a Fellow of IEEE and the Audio Engi
neering Society.

PHASE COMPARATOR 
RECEIVER/T - --

// \

...J
events of interest

RURAL ELECTRIFICATION
The Ninth Annual Conference on 

Rural Electrification will be held May 
24-25 at the St. Francis Hotel in San 
Francisco. It is being sponsored by the 
Rural Electrification committee of the 
IEEE Industry and General Applica
tions Group. Frank C. Miramontes, 
Pacific Gas & Electric Company, is 
the general chairman of the con
ference.

The theme of the conference will be 
“Quality on Rural Systems,” and ap
proximately 15 invited technical pa
pers will be presented at four sessions 
covering the following subjects:

• Underground distribution
• System voltage improvements
• Large motors on rural lines
• Electrical applications
Registration fees are $5.00 for 

members and $6.00 for nonmembers. 
Further information concerning regis
tration can be obtained from W. T. 
Neikirk, Line Materials Industries, 360 
Shore Road, South San Francisco, 
California, 94080, 761-0630.

For further information contact: 
Frank C. Miramontes, conference 
chairman, Pacific Gas &: Electric Com
pany, Room 403, 245 Market St., San 
Francisco 94106, 781-4211, Ext. 2482, 
or Arthur W. Mulborn, chairman, 
publicity committee, Pacific Gas & 
Electric Company, 245 Market St., 
San Francisco 94106, 781-4211, Ext. 
2932.
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by Our Clients in 
Commercial Product 

Areas for Experienced 
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MEASUREMENTS
A McGraw-Edison Division 

BOONTON, NEW JERSEY
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• Wide frequency range —2 Me to 1000 Me
• True RMS response
• 50 ohms impedance with VSWR less than 1.2
• Bolometer element in temperature- 

controlled oven

This instrument provides the most accurate means 
of calibrating high frequency voltages known 
today. _________

MEASUREMENTS’
STANDARD 

BARRETTER BRIDGE
For Precise R-F Voltage Calibration

| each other across oceans and conti
nents on a “line-of-sight” frequency 
band by means of a homemade re-

I peater satellite whirling 500 miles 
above the earth in a 103-minute orbit.

Built by radio amateurs, the OS
CAR III satellite is the first multiple- 

| access, linear translator satellite to be

a 502-mile, 
constructed by San Francisco Peninsula 

radio "bam” organization.

placed in orbit. William I. Orr, 
W6SAI (Menlo Park), is president of 
the Project OSCAR Association, build
ers of the satellite. “OSCAR III is a 
success far beyond our greatest ex
pectations,” he said.

Carried as a passenger into space 
aboard a research and development 
vehicle of the U.S. Air Force on 
March 9, the 35-pound “ham” satellite 
is breaking radio amateur communica
tions records on virtually every orbit 
about the earth. Operating in the 
normally “line-of-sight” 2-meter radio 
amateur band, the OSCAR III satel
lite has permitted two-way radio ama
teur conversations between Massachu
setts and Germany, between New 
York and California, between Cali
fornia and Hawaii, between California 
and Argentina, and between Califor
nia and Alaska. Contacts between oth
er states are also being made. In addi
tion, numerous European radio ama
teurs in Switzerland, Germany, Eng
land, Sweden, France, and Czechoslo
vakia are communicating via the OS
CAR III. Late news from Australia 
indicates that radio amateurs “down 
under” are using OSCAR III for com
munication.

“The translator equipment aboard 
the OSCAR III radio amateur repeater 
satellite appears to be working nor
mally,” said Lance Ginner, K6GSJ 
(Palo Alto), coordinating manager of 
Project OSC/XR. A secondary beacon 
transmitter on the satellite, however, 
is not working. The main telemetry 
transmitter on 145.85 megacycles is 
returning excellent data to the OSCAR 
monitoring stations, and tells us that 
OSCAR III is in good condition,” said 
Ginner.

“The OSCAR III radio amateur 
satellite operates in the 2-meter inter- 

( Continued on page 12)

Launched into orbit on March 9. the homemade radio amateur satellite is in 
103-minute orbit about the earth. OSCAR HI was 
radio amateurs of Project OSCAR, a 

space ham n e w s
HOMEMADE SATELLITE

Radio amateurs are smashing com
munications records and contacting
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RESUME CONSULTANTS
We are specialists in designing resumes 
for engineers and scientists. We invite your 
inquiry.

PROFILE RESUME SERVICE, INC.
378 Cambridge PALO ALTO 

321-6180
(Member IEEE)

Interest in small active electronic instru
ment company for sale by Engineer-partner. 
Opportunity to combine design talents with 
business acumen in achieving broader 
goals. Technical participation may be full, 
part time, or consultative.

Box H, Grid Magazine

RO ASSOCIATES 
Incorporated

Dr. Robert H. Okada 
Consultants in 

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

593-7570

Computer
SENIOR MEMBER of TECHNICAL STAFF

ITI, a new dynamic firm engaged in the 
small-scale digital computers field, has 
ground-floor opportunity for highly-creative 
senior member of technical staff. The 
individuals we are seeking must have in
itiative, drive, experience and high-degree 
appreciation of computer circuits and tech
nology. All applicants must have 3-5 years’ 
experience, advanced degree desirable. We 
offer top salary, excellent fringe benefits 
plus stock option and participation in prof
it-sharing plan. The openings are in the fol
lowing areas:
CIRCUIT DEVELOPMENT — Must have de
tailed circuit design experience in at least 
one of the following areas:

(1) Magnetic core memories
(2) Low-level analog circuits
(3) Cathode ray tube displays

SYSTEM TEST—Must have experience in 
either system testing or customer engi
neering in computer systems. Must be fa
miliar with CPU and peripheral equipments. 
SYSTEM PROGRAMMING — Must have ex
perience in symbolic translator, FORTRAN 
translator and/or application programming. 
All openings lead towards department man
ager position. Please submit resume to:

Chief Engineer
INFORMATION TECHNOLOGY, INC.

164 Wolfe Road, Sunnyvale, Calif. 94086 
An equal opportunity employer.

CON RADER, Vice Chaiman 
Biomedical Engineennn

a p r i I, 1 9 6

news
CHANNEL 9 SERIES

“Science and Engineering Televi
sion Journal,” a series of twenty pro
grams planned to post scientists and 
engineers as well as the interested lay
man on the latest developments in 
these fields is seen at 10:00 p.m., Fri
days, on KQED, Channel 9, the Bay 
Area’s community-sponsored televi
sion station. The series is basically de
signed to close the communications 
gap between the various scientific and 
engineering disciplines. IEEE spon
sored the program on traffic control 
techniques, soon to be telecast.

Underwritten by the National Sci
ence Foundation and the Timken Roll
er Bearing Company, the “TV Jour
nal” programs are coordinated by the 
American Association for the Ad
vancement of Science in cooperation 
with twenty scientific and engineer
ing societies.

MORE OSCAR
national amateur radio band, nor
mally used for short-distance, line-of- 
sight communication,” said William 
Orr. “These so-called ‘very high fre
quency’ (VHF) radio waves are not 
reflected back to earth by the iono
sphere as are the ‘short waves’ used for 
long-distance communication. The 
VHF waves therefore exhibit a very 
limited communication range under 
normal circumstances. OSCAR III 
provides an electronic ‘radio mirror’ 
in the sky to reflect VHF signals back 
to earth: it receives VHF amateur 
signals, amplifies them, and instan
taneously retransmits them back to 
earth. It can ‘hear’ amateur signals up 
to several thousand miles away, and 
can retransmit them an equal dis
tance.”

First indication of successful orbit 
of OSCAR III was reception of the 
telemetry signals by G inner, one of 
the builders of the satellite. “It was a 
thrill to hear signals from equipment 
that I had helped to build,” Ginner 
said.

CLASSIFIED ADVERTISING RATES 
Members: S15 for 1st col.-inch, S1O for 2nd, 
$5 for each additional. Non-members: $20 
for 1st col.-inch, $15 for 2nd, S10 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-commissionable. Deadline 20th of 
month.
Write or call: Ernesto A. Montano. IEEE 
Grid. Suite 2210, 701 Welch Rd., Palo Alto. 
Telephone (415) 327-6622.

MORE MEETING REVIEW
Dr. Lincoln pointed out that the use 

of a computer to generate and score 
performance tasks has some marked 
advantages:

• Characteristics of the tasks can 
be easily changed.

• New tasks can be added with
out rebuilding.

• Computer programs can gen
erate stimulus material and 
control timing.

• Typewritten copies of the tests 
results are available immedi
ately.

Dr. Lincoln said that the entire sys
tem is still not fully integrated, but 
that a few experiments have been run. 
They plan to monitor man while under 
stress soon and plan to widen the 
physiological measures to include elec
troencephalograms, electromyograms, 
cardiac output, and pulse wave veloc
ity.

MORE ELECTRONICS MUSEUM
viduals by the foundation. It will be 
deeded to the college, which in turn 
will lease the museum to the founda
tion for $1 per year.

Plans call for the museum building 
to contain 5,000 square feet for dis
play, restoration, lecture, and office 
use. Its architectural design will be 
similar to the style for which Foothill 
College is now famous.

The directors have set a fund-rais
ing budget of $250,000. Of this, 
$111,000 will be for construction and 
$139,000 will be for operating and 
staffing the museum for the first five 
years. To direct the fund-raising drive, 
the board has appointed Jack Doscher 
of John R. Doscher and Associates of 
Los Altos.

A major industry-wide kickoff affair 
is planned at Foothill College on April 
29 in conjunction with the dedication 
of the new observatory in the Space- 
Science Center on the campus. An 
open house at the observatory in the 
late afternoon will precede the dedica
tion. Dinner at the college will follow 
and, at that time, plans for the Foothill 
Electronics Museum will be unveiled. 
All IEEE members and friends are 
invited to attend. Dinner reservations 
may be made through Mr. Doscher’s 
office, 948-9452, or through the Sec
tion office, 327-6622.

POSITION AVAILABLE
in the design of microwave components. 
BS or equivalent with a minimum of one 
year in engineering or two years as a 
technician.
AERTECH • Mountain View, California 
Phone 967-9492 • 250 Polaris Avenue



Price: $1645.00

Price: $880.00
Price: $1625.00

Bertsch

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 require
ments. FM-3 features are retained in this 
model.

Bulletin FM-3A/DM-3.

Stable, portable 
instruments that 
meet FCC accuracy 
specifications 
completely.. .

CB—AIRCRAFT—.001% ACCURACY
VHF Frequency Meter. Designed for mea
surement 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 harmonics of frequencies 
down to 1 Me. May be used as a signal 
generator over range of 20-1,000 Mcs with 
internal AM modulation.

Bulletin FM-3.

METRICS DIVISION

COMMERCIAL —CB —AIRCRAFT UNIT 
-.00025% ACCURACY
VHF Frequency Meter. This unit allows 
direct dial reading of all allocated chan
nels in the 150-170 Me bands, with 
.00025% accuracy. These instruments

Sff’SCH FREOUENCY METERS 
-lor low-cost. two-way radio maintenance!

HIGH-FREQUENCY STANDARDS RECEIVER
All-transistorized unit designed to receive 
WWV and other high-frequency trans
missions. Provides a means of rapidly 
checking the calibration of oscillators and 
frequency standards to an accuracy of 
10r. Covers all 6 WWV frequencies.

Bulletin RHF-1. Price: $575.00

VHF Frequency Meter. Internal oven con
trolled 1 Me crystal oscillator (stability 
.00001%) provides minimum measuring 
accuracy of .0002% (direct reading), or 
.0001% (with correction curve) over fre
quency 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.

LAND MOBILE UNITS—.0002% ACCURACY 
Frequency Meter — Deviation Meter —Sig
nal Generator. Combines all 3 functions 
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

/Ask your Metrics Sales Representative about the new Singer Time Pay and Lease Programs—

SINGER COMPANY
32U S LA CIENEGA BLVD LOS ANGELES. CALIFORNIA 
TELEPHONE <2131 870-2761 • TWX 910-340 6352

Design and production of PANORAMIC • SENSITIVE RESEARCH . EMPIRE • GERTSCH instruments for measurement
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FOR THE BOOKLET LISTING COMPLETE 
CAPABILITIES, CALL YOUR FIELD OFFICE.

SAN FRANCISCO FIELD OFFICES
PALO ALTO, CALIF. • 
WALNUT CREEK. CALIF.

Light weight—less than 21 pounds, with 
panel cover and included accessories.

Small size—only 7X" high, 10” wide, 16" 
deep, overall.
Low cost —only $1325 (AC version).

U.S Sales Price. I.o.b. Beaverion, Oregon

Here's an oscilloscope that 
doesn't care where you take 
it, how you take it there, or 
what you do with it after you 
get it there. It figures it can 
pretty well handle most 
situations that come along... 
and it figures correctly. 
It's the 

DD ® W
Tektronix Type 422 

Dual-trace DC-to-15 Me 
portable oscilloscope

Tektronix, Inc.
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
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