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January, 1965:  
Cover: An aerial photo of the Stanford Linear Accelerator, now about half‐

finished; at 2 miles long, it will be the most powerful atom‐smasher in the 
world.  I used to ride my bike out along Sand Hill Road in the springtime to 
study on a hill overlooking the construction site.  More details on page 12. 

Page 13: We get a look at the Boeing 733, the company’s planned Supersonic 
Transport (SST) 
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FOR THE BOOKLET LISTING COMPLETE 
CAPABILITIES, CALL YOUR FIELD OFFICE.
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DUAL-BEAM

This oscilloscope display shows th.e 
output from a commercial transducer 
(upper trace) and the output from a 
developmental transducer (lower 
trace)—simultaneously.

SAN FRANCISCO FIELD OFFICES
PALO ALTO. CALIF. - 
WALNUT CREEK. CALIF.

iNtw dual BEAM OSCILLOSCOPE 

with 100 pv/cm Basic Sensitivity

Tektronix, Inc.
3944 FABIAN WAY • PALO AL TO. 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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WRITE OR CALL NOW 
for Tektronix Booklet or^gjype 502A 

□SC I LIBS COPE r k. a . \

■

Read about the wide range of features for waveform-comparison 
applications which the Tektronix Type 502A Oscilloscope can cover 
For the Type 502A is a dual-beam oscilloscope with two identical 
vertical amplifiers, differential input at all sensitivities, single-sweep 
capability and 100 microvolt/centimeter basic sensitivity.

With the instrument, you can measure cause and effect on the same 
time base . . . observe waveforms at two circuit points simultane
ously . . . display X-Y curves with one or both beams . . . plot one 
transducer output against another . . . measure phase anglesand 
frequency differences . . . use differential input for cancelling com
mon-mode signals.
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ADDED TO Mab LVR SERIES
7

Medel 6366ACOMPACT o HIGH PERFORMANCE
MRACK SUPPLIES FOR SYSTEMS

0 «AB LAB APPLICATIONS
/■

Model 6264A

I

I
I

YOURS FOR THE ASKING . . . FROM FACTORY 
OR LOCAL H-LAB/HP SALES OFFICE

0-36 volts, 0 3 amps 
0 60 volts, 0-3 amps
0-18 volts, 0-10 amps 
0-36 volts, 0-5 amps

0 36 volts, 0-3 amps 
0 60 volts, 0-3 amps

Definitions of power supply 
terms

Model 6365A
Model 6371A

Model 6265A
Model 6271A

$279.00
$359.00

? *

X

$359.00
$359.00

0 4'
> *

$435.00
$435.00

SFND FOR

NEW 6 J PAGE CAEALOG

>■>

AND APPLICATION MANUAL
Prices Included

5 J ' i |

»
\ 9 •

North Hollywood, (213) 877-1282 • San Carlos, (415) 
591-7661 • Sacramento, (916) 482-1463 • San Diego, 
(714) 223-8103 • Scottsdale, (602) 945-7601 • Tucson, 
(602) 623-2564 • Albuquerque, (505) 255-5586 • Las 
Cruces, (505) 526-2486 • Seattle, (206) 454-3971

1964 catalog indexed by Mo
del number, output rating 
and product category

Application Manual. 32 
pages with discussions of 
circuit principles, operating 
features and options, appli
cation problems, and power 
supply specifications defini
tion and measurement. Over 
50 charts and graphs.

I I

0-18 volts, 0-10 amps Model 6363A
0-36 volts, 0-5 amps 2™.‘.

U volt, Model 6364A

HEWLETT W
PACKARD NEELY

SALES DIVISION

SIX 
POWER SUPPLIES

volts, 0-20 amps

-

Now at each of the voltage/current ratings in the LVR Series you 
can choose between (1) a competitively priced Constant Voltage/ 
Constant Current automatic crossover supply with meters and 
front panel controls or (2) a low-priced Constant Voltage/Current 
Limiting supply with output voltage control located on the rear 
panel. Use of silicon transistors in differential error amplifier 
insures long term stability and low temperature coefficient. High
est quality components and circuit techniques.

o Ripple less than 500/zVolts
o Load and Line Regulation: less than 0.01%
• Transient Recovery Time: less than SO^seconds to

within 10 millivolts
• Remote Programming
• Remote Error Sensing
• Temperature Rating: Operating, 0-50’C; Storage,

—20 to 4-71°C
• Auto-Series, Auto-Parallel, Auto-Tracking operation

Check list for power supply 
selection

$525.00

NEW
0-18 volts, 0-20 amps

$450.00

Model 6263A
Model 6266A

Ij. d-
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Why Jim
does the lion’s share of the
pulser business in the
computer industry.

januarj, 29652 — grid

IN EUROPE: E H Research Laboratories. AG; P. 0. Box 293. 6301 Zug. Switzerland

’A

r DRIVE 
Input

WIDTH

joo\ L7

It’s not the size of our roar that keeps us the sales leader in 
the computer industry. It’s simply the fact that E-H has con
sistently developed pulsers with the advanced specs computer 
people must have —instruments with ultra fast rise times and 
high repetition rates.
Reliability is another reason E H pulsers lead the pack in sales. 
We use nothing but precision components, then rate them 
on the conservative side. As a result, every E-H pulse has 
a comfortable margin of performance beyond its written speci
fications.
NOW-DIRECT E-H SALES REPRESENTATIVES IN CALIFORNIA
NORTHERN CALIFORNIA—163 Adeline Street, Oakland, TE 4-3030
SOUTHERN CALIFORNIA—1936 Huntington Dr., South Pasadena, MU 2-2807

SOME E-H FIRSTS
1959— MODEL 120A: First electronic nanosecond 
pulse generator.
1960— MODEL 120B: First pulser with 10 MC rep rate.
1961— MODEL 121: First 1 amp nanosecond 
pulse generator.
1962— MODEL 120D: First 20 megacycle sub nano
second pulse generator.
1963— MODEL 123: First 50 volt all solid-state pulser
1964— MODEL 122: First 200 MC rep rate nanosecond 
pulse generator.

o
FREQ. RANGE

□ All 
INPUT

OHI.C

b

E-H RESEARCH LABORATORIES, INC. 
163 ADELINE STREET • TEMPLEBAR 4 3030 • OAKLAND, CALIFORNIA 94607 • TWX 415 891 9651

TRIGGER 
OUTPUT
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Published monthly except July and August 
by San Francisco Section, 

Institute of Electrical and Electronics Engineers

subscriptions:
$4.00 (members) ; $6.00 (others) ; 

overseas, $7.00 per annum

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

Second class postage paid at San Francisco

executive editor: 
JAMES D. WARNOCK 

advertising director: 
ERNESTO A. MONTANO

WHEN YOU
THINK

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

Palo Alto, California 94304 
Telephone: (415) 327-6622 

Members: send address change promptly to 
IEEE, Box A, Lenox Hill Station, New York, N.Y. 

Send copy of letter to Section Office

editorial & advertising assistant:
MRS. JEAN HELMKE

We stock in depth the most 
complete line of RCA Semi
conductors to provide a one 
stop, single source for all re
quirements of our R/D, 
O.E.M. and industrial custom
ers. Next time you need Semi
conductors, think RCA . . . 
think BRILL for immediate 
off-the-shelf delivery to any 
point in northern California.Chairman: John C. Beckett 

Vice Chairman: Jack L. Melchor 
Secretary: Gerard K. Lewis 

Treasurer: Fred J. MacKcnzie 
Membership Chairman: Benton Ncwnum, 

Western Electric, 739-8340 
Publications Advisor: 

Howard Zeidlcr, 
Stanford Research Institute, 326-6200 

Executive Secretary: 
James D. Warnock, 

Section Office, Suite 2210, 701 Welch Road 
Palo Alto, California, 327-6622

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

701 Welch Rd., Palo Alto. Calif. (415) 327-6622 
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

IB
33 years the West’s 

leading electronics parts distributor

OAKLAND—610 E. 10th St. Phont 834 5888
MOUNTAIN VIEW-855 Tern Bella Phone 961-1500

educational notes
CAL EXTENSION

University of California Extension 
evening courses in electrical engineer
ing and related fields begin during 
February in Palo Alto, Berkeley, San 
Francisco, Redwood City, and Ather
ton.

Included in the Palo Alto course 
schedule are “Magnetic Memory and 
Logic Circuits” and “Systems Design 
and Development,” starting Feb. 2; 
“Introduction to Magnetic Recording 
Techniques,” “Basic Transistor Anal
ysis and Circuitry,” “High Tempera
ture Materials,” and “Introduction to 
Microwave Technology,” beginning 
Feb. 3. Courses starting later in the 
month are “Statistical Mechanics,” 
Feb. 9, and “Switching Theory and 
Logical Design,” Feb. 16. All courses 
meet at Wilbur Junior High School.

Scheduled on the University cam
pus at Berkeley are “Programming a 
Business Computer” and “Technical 
Writing and Engineering Reports,” 
both starting Feb. 3. Courses at the 
U.C. Extension Center in San Fran
cisco include “Industrial and Com
puter Electronics,” Feb. 3, and 
“Chemistry of Surface Coating Mate
rials,” Feb. 9.

Additional Peninsula courses are 
“Infrared Systems,” starting Feb. 1 at 
Menlo-Atherton High School; “An
tenna Systems Engineering,” “Tran
sients in Linear Systems,” and “Ad
ministration of the Engineering Func
tion,” scheduled to begin Feb. 1 and 
2 at Sequoia High School, Redwood 
City.

Course descriptions, scheduling de
tails, and enrollment information are 
available from Engineering Extension, 
University of California, Berkeley 4, 
telephone 845-6000, Ext. 4151, or 
from the San Francisco Extension 
Center, 55 Laguna St., telephone UN 
1-6833.

The two-mile linear accelerator 
being built by Stanford University 
under contract with the AEC is now 
approximately half completed, the 20 
BeV atom-smasher occupying 480 
acres of campus land. At upper right 
is Half Moon Bay, at upper left— 
Searsville Lake. Sand Hill Road ex
tends from upper left to Menlo Park 
at lower right. The largest scientific 
instrument yet built, the accelerator 
will permit scientists to probe deeper 
than ever before into the structure of 
the atom. For more on SLAC, see 
page 12.

san francisco
section officers
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GROUP CHAPTERS

Tuesday, January 19

Audio
Thursday, January 28

and

Automatic Control

Tuesday, February 16
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SANTA CLARA VALLEY SUBSECTION
8:00 P.M. o Wednesday, January 20

Underground distribution schemes for residential areas
Bamey Peter, Dept, of Electric Distribution, PG&E, San Francisco
Place: PH 101, Stanford
No-host dinner: 6:30 P.M. at Rick’s Swiss Chalet, 4085 El Camino Way, Palo

Alto, for those who wish to meet the speaker
No reservations required

Antennas and Propagation
8:00 P.M.

Anti-fading techniques for large antennas
Prof. Edgar C. Hayden, University of Illinois
Place: PPI 100, Stanford University
Dinner: 6:45 P.M., Rudolfo’s, 4020 El Camino Real, Palo Alto
Reservations: TH 5-6000, Ext. 3539, by January 15

8:15 P.M. • Tuesday, January 26 
(Joint with Space Electronics and Telemetry—see below)

Automatic Control
8:00 P.M.

(Joint with Biomedical Engineering—see below)
meeting ahead

RECORDER PRODUCTION
Manufacturing engineering’s role in 

the development and production of 
commercial and military tape record
ers will be discussed by Walter Scott, 
manager of manufacturing engineer
ing, Precision Instruments, Palo Alto, 
at the January 26 meeting of the Prod
uct Engineering and Production chap
ter.

A graduate of the University of 
California in industrial engineering, 
Mr. Scott has had experience with 
Friden, Rheem, and Ampex, where he 
was a manufacturing engineer and 
then moved into design engineering, 
handling packaging on systems such as 
Dynasoar and Silver King.

EAST BAY SUBSECTION
7:30 P.M. • Monday, January 25

The Stanford Linear Accelerator—significance to the nuclear field
Douglas William Dupen, technical information officer. SLAC. Stanford 
Place: PG&E meeting room, 4801 Oakport, Oakland (off Nimitz Freeway)
Dinner: none

8:30 P.M.
The manufacture of precision magnetic tape
Donald S. Eldridge, vice president and technical director. Memorex Corp.
Place: SRI conference room B, 333 Ravenswood Ave., Menlo Park 
Cocktails: 6:15 P.M.
Dinner: 6:45 P.M. at Ramor Oaks, El Camino Real, Atherton
Reservations: 248-3344, Ext. 260

Biomedical Engineering
8:00 P.M. • Monday, January 18

(Joint with Instrument Society of America [ISA]—Santa Clara Valley Section) 
Blood pressure instruments—what do they really measure?
Dr. Alvin Sacks, head, hemodynamics section, Vidya Corp.
Place: Holiday Inn, Bayshore Freeway at Lawrence Station Rd., Sunnyvale
Dinner: 7:00 P.M. (Social hour at 6:30) at the Holiday Inn
Reservations: Dr. James Bliss, SRI, 326-6200, Ext. 3488, by January 15

Biomedical Engineering
8:00 P.M. • Tuesday, February 16

A new class of pulse-frequency modulated feedback systems and its application 
to neural nets

Prof. E. I. Jury, University of California
Place: Stanford Medical School, Room 112
Dinner: 6:15 P.M., Red Cottage, Menlo Park
Reservations: Dr. James Bliss, 326-6200, Ext. 3488, by February 15

meet i n g ahead
OVERSEAS TIES

S. V. Hart, chief consultant. Elec
tronics Engineers International, San 
Francisco, will discuss management 
ties with overseas electronics—one ap
proach to corporate diversification—at 
the January 18 meeting of the Engi
neering Management chapter.

The current reorientation of elec
tronics firms in the Bay Area has posed 
the question: “How can we diversify 
into commercial-industrial products 
and markets quickly; how can we be
come less dependent on government 
contracts and enter the higher-profit
ability markets of peacetime con
sumption?”

Certainly, one approach is foreign 
markets. However, it is rather late to 
attempt to “break into” overseas mar
kets by the conventional route; i.e., by 
export agents and sales representa
tives. Establishing a company-owned 
subsidiary is time-consuming 
costly. Is there a better way?

The talk will describe a solution 
which has been proven in practice. It 
amounts to: trading know-how for 
participation in an overseas company.

This approach has many of the ad
vantages of a company-owned foreign 
operation without the disadvantages 
of delays, expenses, and the (often 
painful) adjustment to an unfamiliar 
cultural and technological climate.

(Continued on page 8)
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Tuesday, January 26

Electron Devices

Monday, January 18

Wednesday, February 24
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Engineering Writing and Speech
8:00 P.M.

(Joint with Engineering Management, see above)

Industry and General Application
8:00 P.M. • Tuesday, January 12 

the San Francisco Bay Area Rapid Transit development

Engineering Management
8:00 P.M. • Monday, January 18

(Joint with Engineering Writing and Speech, see below)
3—one approach to corporate diversifica-

meeting a h e a d
VALUE ENGINEERING

The emphasis the Department of 
Defense is now placing on value engi
neering, the background of the pres
ent market and its impact on military 
business, and how value engineering 
should be applied to gain a truly com
petitive cost position in military and 
commercial contracts will be dis
cussed by Alfred FI. Petersen, LMSC, 
Sunnyvale, at the January 20 meeting 
of the Military Electronics chapter.

Engineering Writing and Speech 
8:00 P.M. •

A proposal philosophy—some new angles in marketing development
Prank Mansur, Lockheed Missiles & Space Co., Sunnyvale
Place: To be announced in the February Grid
Dinner: To be announced in the February Grid

8:00 P.M.
Content addressed memories
Dr. Harold Petersen. IBM. San Jose
Place: GE Computer Laboratory, 310 DcGuignc Drive, Sunnyvale 
Dinner: 6:15 P.M., Old Plantation, El Camino and Bernardo, Sunnyvale 
Reservations: none required

Communication Technology
7:30 P.M. • Wednesday, January 27 

The increasing importance of communications for improved utility operations 
Hz. L Emmons, supervising communications engineer, and
D. G. Gregory, communications engineer, both of Pacific Gas & Electric Co.
Place: Auditorium, ground floor, PG&E Building, 245 Market St., San Francisco 
No host cocktails at 5:30 P.M.
Dinner: 6:00 P.M., The Iron Duke, 132 Bush St., San Francisco, $4.00
Reservations: F. S. Beale, 591-8461, Ext. 292, by 4:30 P.M. of January 26

The panelists, all electrical engi- 
with the Joint venture cnginccr- 

ponsiblc for the detail de

Management ties with overseas electronics
tion

S'. V. Hart, chief consultant, Electronics Engineers International. San Francisco
Place: Granger Associates, 1601 California Ave., Palo ?\lto
Dinner: 6:15 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: 326-6200, Ext., 2550, by January 15

8:00 P.M. • Wednesday, January 27
The Gunn effect—microwave oscillations in gallium arsenide
Dr. Herbert Kroemer, Vari an Associates. Palo Alto
Place: PFI 101, Stanford University
Dinner: 6:00 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Mrs. Williams, 854-3300, Ext. 557, by January 26

neers 
ing firm res, 
sign and management of construction 
of the system, Parsons, Brinckerhoff- 
Tudor-Bcchtel. are J. R. Asmus. W. P. 
Quintin, Jr.. K. L. Lawson, and C. K. 
Olsen. Their respective subjects will 
be criteria for selection of electrical 
systems and equipment; train control 
systems; propulsion systems; and pow
er distribution systems.

Mr. Asmus, a graduate of the Uni
versity of Texas, is chief electrical 
engineer of the firm. He was formerly 
senior engineer in the power and in
dustrial division of Bechtel Corp, re
sponsible for the engineering of vari
ous utility projects, and was formerly 
employed by International Engineer
ing Co. and Pacific Gas 6c Electric. 
Mr. Quintin, a graduate of Ohio State 
University and a senior electrical engi
neer responsible for the automatic 
train control and communications sys
tems, worked on another rapid transit 
project and other assignments with 
Bechtel, and was formerly associated 
with the Union Sw itch & Signal Divi
sion of Westinghouse Air Brake Co. 
Mr. Lawson, a graduate of North
western University and a senior elec
trical engineer responsible for coordi
nating the power, control, and auxil
iary apparatus on the transit vehicle, 
worked on several industrial projects 
with Bechtel and was formerly em
ployed by Westinghouse Electric 
Corp, and Aluminum Co. of America. 
Mr. Olsen, a graduate of the Univer
sity of Utah and a senior electrical 
engineer responsible for the wayside 
electrical power equipment, was as
signed to pipeline, power, and indus
trial projects at Bechtel, and was 
formerly vice president of a consult
ing firm in Utah.

Panel presentation on
program

Criteria for selection of electrical systems and equipment by /. R. Asmus; train 
control systems by W. P. Quin tin, Jr.: propulsion systems by K. L. Lawson: and 
power distribution systems by C. K. Olsen

Place: Marconi Restaurant, 122 Battery St.. San Francisco
Cocktail hour: 6:30 P.M.
Dinner: 7:00 P.M.
Reservations (before January 10): Alex Tseng, SLAC; 854-3300, Ext. 534, or 

Dan McDade, 230 Ryan Way, South San Francisco, 761-1360
Transportation: Arrangements have been made to have cars available for home 

returning to East Bay, Marin County, and Peninsula areas
(Continued on page 6)

 • ----- i at the
January 12 meeting of the newly 
formed Industry and General Appli
cations chapter.

meeting a h e a cl
BART PROGRAM

A four-member panel will discuss 
the San Francisco Bay Area Rapid 
Transit development program at the 
January 12 meeting of the new ly
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MEETING CALENDAR

Lei’in

Wednesday, January 20

I
Tuesday, January 26
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Value Engineering
A. H. Petersen, Lockheed Missiles & Space Co.. Palo Alto
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto 
Reservations: R. W. Franks, 739-4321, Ext. 23894, by January 19

Nuclear Science

I 
I
I

Space Electronics and Telemetry 
8:15 P.M.

(Joint with Automatic Control—see above)
Gravity gradiant stabilization
Duane Scott, Research specialist. LMSC
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
Dinner: 6:15 P.M., El Camino Bowl, 2025 El Camino Real, Mountain View
Reservations: Charles Jamgotchian, 697-7774, by January 26

8:00 P.M. • Thursday, January 21
Business session on formation of San Francisco chapter, followed by showing of 

film on Civilian Application of Nuclear Explosives, 1964 (recently seen at 
Geneva Conference)

Place: Coral Room, Livermore Union High School, 1600 Maple St., Livermore 
No dinner

MEMORIES
Dr. Harold E. Petersen of the ad

vanced systems development division 
of IBM’s West Coast systems labora
tory, Los Gatos, will address the Com
puter chapter on January 26. His sub
ject will be content addressed mem
ories.

A graduate of Stanford University 
and the University of Wisconsin, Dr. 
Petersen has been with IBM since

1957 at facilities in Los Gatos, San 
Jose, White Plains, Yorktown Heights, 
and Ossining. He has published 
widely on the subject of memory sys
tems and has been associated with a 
number of patents, both foreign and 
domestic, in the area of read-only and 
associative memory systems, electron 
beam systems, character sensing, cryo
genics, and error detection.

meeting ahead

meetin g
INFORMATION THEORY DUO

Two speakers from the Lincoln 
Labs, Lexington, Mass., will address 
the January 14 meeting of the Infor
mation Theory chapter. Dr. M. J- 
Levin will discuss maximum likelihood 
processing for seismometer arrays. Dr. 
Robert Price will present some new 
results on the ambiguity function.

Their respective abstracts follow:
The investigation of signal process

ing for seismometer arrays has sug
gested a new mathematical model for 
this problem. Although it is reasonable 
to represent the microseismic noise as 
an additive multi-dimensional station
ary random process, the signal cannot 
be convincingly modeled in the con
ventional fashion as either a determin
istic function with unknown param
eters or as a random process. Instead, 
the signal is assumed to be a plane 
wave so that it is the same in each 
sensor, except for a know n lime delay, 
but of otherwise unspecified form. An 
optimum linear processor is designed 
which has an undistorted response to 
the signal alone, while minimizing the 
variance of the output due to the 
noise. Some experimental results will 
be presented.

★ ★ ★
Augmenting Woodward’s total-vol

ume invariance, new information on 
ambiguity-function behavior is ob
tained and illustrated by example. The 
results are of two types, the first deal
ing w'ith the time-frequency volume 
distribution and providing lower 
bounds to local volume, and upper 
bounds to attainable “clear area ; 
these follow from Parseval’s theorem 
as applied to Siebert’s self-transform 
property.

The second category of necessary 
conditions consists of a set of upper 
bounds of the norms of the ambiguity 
function, which places restrictions on 
the height distribution of the am
biguity surface. As a corollary, it is 
demonstrated that not all non-negative 
functions that are self-transformable 
can be ambiguity functions.

Information Theory
8:10 P.M. • Thursday, January 14 

Maximum likelihood processing for seismometer arrays
Dr. Al. J. Levin, Lincoln Labs.. Lexington. Mass.
Some new results on the ambiguity function
Dr. R. Price. Lincoln Labs.
Place: Philco Auditorium, 3825 Fabian Way, Palo Alto
Dinner: 6:15 P.M., Rickeys Hyatt House, 4219 El Camino Real, Palo Alto 
Reservations: Mrs. D. Saltzman, 326-4350, Ext. 4101, by January 13

Microwave Theory and Techniques
8:00 P.M. • Thursday, January 21 

(First of three lectures on solid-state microwave devices)
A review’ of modern low' and ultra low’ noise microw'ave pre-amplifiers
C. Louis Cue ci a, director, research and engineering. Microwave Electronics Corp. 
Place: Room 1A, Hewlett-Packard Co., 1501 Page Mill Road, Palo Alto 
Dinner: 6:30 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: Bob Prickett, HP Co., 326-7000, Ext. 2117, by January 19 
Second lecture: Thursday, February 4—time and place same as above 
Third lecture: Tuesday, February 23—time and place same as above

Military Electronics
8:00 P.M.

Product Engineering and Production
8:00 P.M. • Tuesday, January 26 

Manufacturing engineering’s role in the development and production of com
mercial and military tape recorders

Walter Scott, manager, Mjg. Engineering. Precision Instruments. Palo Alto
Place: Precision Instruments, 3170 Porter Drive, Palo Alto (Porter Drive inter

sects Page Mill Road just south of the entrance to Hewlett-Packard) 
Dinner: none
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a five-step

vantage the “know-how potential” of 
Bay Area electronics companies in 
their dealings with overseas. His ob
servations arc based on personal ex
perience during his ten-thousand miles 

(Continued on page 12)
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TAPE MANUFACTURE
Donald F. Eldridge, vice president 

and technical director of Memorex 
Corp., Santa Clara, will discuss the 
manufacture of precision magnetic 
tape at the January 28 meeting of the 
Audio chapter.

'1'he major stops in the manufacture 
of magnetic tape will be discussed. 
Specifically described arc mixing, dis
persing, storage, coating, orienting, 
drying and curing, surface treatment, 
slitting, rewinding, packaging, inspec
tion, and testing. They arc covered in 
sufficient detail to provide the user 
with an appreciation of the complex 
processes, equipment, testing, and 
care which arc required to produce 
premium quality magnetic tape.

One of the striking features of pre
cision magnetic tape is that ever}' 
single detail of each one of these steps 
must be done absolutely correctly. 
There is no possibility of going back 
and reworking, as in equipment manu
facture. It is this single fact which 
places the greatest demand on the 
manufacturer and which makes the 
production of premium quality mag
netic tape one of the most exacting 
tasks in the world.

Mr. Eldridge received the B.S.E.E. 
degree from Lehigh University, Beth
lehem, Pennsylvania, in 1949.

He joined the Boeing Airplane 
Company, Seattle, Washington, where 
he engaged in work covering many 
phases of dynamic data acquisition 
and reduction. In 1956 he became af
filiated with the research division of 
A inpex Corporation, where he did re
search on many aspects of magnetic 
recording. His last position there was 
head of the magnetics department of 
the Ampcx Corporate Research Di
vision, from which he resigned in De
cember, 1960. He is the author of 
numerous articles and holds many 
patents in the field of magnetic re
cording.

Nk 1:35 p 
3:45 P 
4:00 P

Nk 5:30 P

2. Convenient Schedules 
from New York

meet i n g ahea d

LARGE ANTENNAS
Anti-fading techniques for large an

tennas will be the subject of Prof. 
Edgar C. Hayden, University of Illi
nois, at the January 19 meeting of the 
Antennas and Propagation chapter.

In HF band communication circuits, 
the use of a receiving antenna of high- 
directive gain does not of itself assure 
reduction of the fading range of a sig
nal. It is possible, however, to exploit 
the large aperture of a directive sys
tem to produce an anti-fading action 
within the confines of a single array. 
The degree of improvement obtain
able depends on the cause of the fad
ing, the character of the incident sig
nal field, and the aperture of the array. 
In practical circumstances it may 
range from small values up to perhaps 
12 db. of reduction in the fading 
range. Since the improvement occurs 
at the low-signal end of the range, it is 
equivalent to an equal increase in 
transmitter power.

A graduate of Ohio State University 
and University of Illinois, Prof. Hay
den has been a member of the radio
location research laboratory since 
1946 and worked with the antenna 
research group for a year. While with 
the group he made studies of the ef
ficiency of certain aircraft antenna 
structures and the degree of perform
ance required of a receiving antenna 
system, the latter resulting in a 
method of determining the perform
ance of a receiving antenna system 
and of integrating this performance 
into that of a complete receiving sys
tem. A new method was proposed for 
writing performance specifications for 
receiving antenna systems.

In the laboratory, his activities have 
been principally directed toward the 
antenna and propagation aspects of 
the problem. In particular, the charac
teristics of ionosphcrically propagated 
radio signals have been the subject of 
experimental study.3. TWA Offers Service

to 70 U.S. cities and 18 world centers 
abroad. TWA offers the only non-stop 
jet service to New York from the East 
Bay.

4:45 P 
Nk 9:34 P 

9:15 P 
11:40 P 
11:40 P
6:20 A 
6:30 A

Return to San Francisco
Leave Arrive

Destination San Francisco

9:30 A
12:00 N
12:00 N

MORE OVERSEAS TIES
Often overlooked is the fact that 

companies overseas have specialized 
in precisely those types of products 
which we arc now seeking: commer
cial and industrial applications of elec
tronics for the medium-size and small 
user. We, on the other hand, have 
been pioneers in the technology, 
thanks to massive government support 
(which the overseas companies lack). 
Obviously, there is much to be gained 
by an exchange between these two 
diversely oriented groups of manu- 
r
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COSTELLO & COMPANY 
technical representatives

SOUTHERN CALIFORNIA & SOUTHERN NEVADA/5795 W. Washington Blvd., Culver City, California 90231/Phone: (213) 937-2980/TWX (213) 937-1229 
NORTHERN CALIFORNIA & NORTHERN NEVADA/535 Middlefield Rd., Palo Alto, California 94301 /Phone: (415) 321-3745/TWX (415) 492-9205

ARIZONA & NEW MEXICO/15 North 40th Place, Phoenix, Arizona 85034/Phone-. (602) 273-7348/TWX (602) 255-0387

The next time you have a make-or-buy problem call us. Costello & Company is ten competent sales engineers serving the digital computer 
and aerospace industries and representing the following manufacturers in California, Arizona, New Mexico and Nevada: ASTRO 
COMMUNICATION LABORATORY / BRYANT / COLLECTRON / CORNING ELECTRONICS / DATAMARK / DIGITAL DEVICES / 
FABRI-TEK I INLAND MOTORS / MAC PANEL*/ RIXON / ROYAL-McBEE / UPTIME. *itat >q *u suusnued

The Catalysts. The purpose of the meeting is as old as business itself —a seller and a buyer convening to 
examine if one has what the other needs. The seller is a technical sales representative; he represents engineer- 
mg-oriented firms which design and build precision products for specialized markets. The buyer is a 
manufacturer; he depends upon outside suppliers to supplement his own in-house capabilities. The purpose 
. meeting is as old as business itself—but the participants are of a new breed. They’re technologists seek
ing a better product: businessmen dealing in the continuing ascent of the human condition.
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conductor r< 
established German Research Labora
tories of the Philips Company, he re
turned to the United States and has 
been in the central research labora
tories at Varian Associates since June 
1959. He now heads a semiconductor 
research group which is working on a 
variety of non-conventional (i.e., non
transistor) semiconductor principles 

__ '~d

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.

gallium arsenide band 
where they have 
duced mobility.

Dr. Kroemer, who received his 
Ph.D. in physics from the University 
of Goettingen, originated and pub
lished the drift-transistor concept, 
which forms the basis of all present 
high-frequency transistors, namely, 
the concept of a built-in field due to 
an exponentially graded base resistiv
ity. In 1954, Kroemer joined the RCA 
Laboratories in Princeton, New Jersey, 
where he established the feasibility of 
his ideas experimentally. After the 
drift-transistor work, Kroemer pro
posed new semiconductor structures 
with variable energy gap, particularly 
greatly improved transistors with a 
wide-gap emitter; this idea is only 
now used experimentally in transistors 
using new materials. During a search 
for micro wave negative-mass carriers 
in semiconductors he proposed their 
utilization in microwave amplifiers 
and generators.

After two years (1957-59) in Ger
many, where Kroemer headed a seini-

Kroemer

meeting ahead
BLOOD PRESSURE INSTRUMENTS

Dr. Alvin Sacks, head of the hemo
dynamics section of Vidya Division of 
Itek Corp., Palo Alto, will discuss 
blood pressure instruments and what 
they really measure at the January IS 
joint meeting of the Biomedical Engi
neering chapter and the ISA.

The standard blood pressure 
has now been in clinical use 
thing over 60 years. It is a classical 
example of a simple, reliable, repeat
able, sturdy instrument requiring a 
minimum of calibration. But what 
precisely does it measure? This has 
been the subject of a combined ex
perimental and analytical investigation 
at Vidya Division of Itek for the past 
three years. Dr. Sacks directed this 
work and will describe the project.

A large-scale simulated arterial flow 
system has been built, in which vari
ous simulated arteries can be tested 
at various levels of mean pressure, 
pulse rate, and pulse pressure. Several 
arteries have been tested, both with 
Newtonian fluids and with real blood. 
The results indicate that the “ausculta
tory” readings (obtained with a cuff 
and stethoscope) are always too high 
by an amount that depends upon the 
stiffness and thickness of the arterial 
wall. Therefore, elastic tests have been 
performed on excised specimens of the 
human brachial artery, and these re
sults will also be discussed.

The cause of the Korotkoff sounds 
heard in the stethoscope during blood 
pressure determinations is still a sub
ject of conjecture. Vidyas theoretical 
and experimental investigations now 
indicate that the sounds arise from an 
elastic instability of the vessel wall. An 
attempt is now being made to predict 
the cuff pressures at which the insta
bility may be expected.

•esearch group in the newly
~ ”......... (

I
I

meeting ahead

GUNN EFFECT
Dr. Herbert Kroemer, Varian Asso

ciates, Palo Alto, will discuss the Gunn 
effect of microwave oscillations in gal
lium arsenide at the January 27 meet
ing of the Electron Devices chapter.

About two years ago, J. B. Gunn of 
IBM discovered that the current 
through a crystal of n-type gallium 
arsenide breaks into microwave oscil
lations if the applied field exceeds a 
certain threshold value. Pulsed r.f. 
outputs of over 40 watts have since 
been observed around 1 Gc, as well as 
lower outputs under c.w. conditions, 
and at high frequencies (up to at least 
6.5 Gc). The frequency depends only 
weakly on the external circuit, but is 
primarily a function of the crystal 
thickness, being about inversely pro
portional to the thickness, as for a 
transit-time phenomenon. However, 
evidence is rapidly accumulating that 
the actual mechanism is one that semi
conductor researchers have been look
ing for since around 1950: a true neg
ative specific conductivity (field-con
trolled). The transit-time effects arise 
from the fact that a field-controlled 
bulk negative conductance is inher
ently electrically unstable, and must 
break up into alternating domains of 
high and low field which travel along 
the crystal, thus giving rise to a cur
rent that oscillates with a frequency 
inversely proportional to the domain 
transit time.

The mechanism leading to the neg
ative conductivity is probably one of 
transferring the electrons into the 
higher-lying “satellite valleys” of the 

____ J structure, 
a substantially re-
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CONTROLLED MICROWAVE 
ABSORBERS FOR WAVEGUIDE

AVOID GUESSWORK 
IN DESIGN PHASE 
AVOID COSTLY IN
DIVIDUAL TUNING 
IN PRODUCTION

CM I low loss microwave materials are available 
with homogeneous & isotropic properties . . . 
uniform from batch to batch. Custom High K 707 
available in controlled constants from 2.5. to 25, 
loss tangents<.001. Temp, operation as high as 
510°F.

CUSTOM MATERIALS, INC.
ALPHA INDUSTRIAL PARK CHELMSFORD, MASS.

A TSI ENGINEER CAN PROBABLY 
A BETTER JOB

TECH-SER
ELECTRONICS ENGINEERING REPRESENTATIVES
• 6061 W. 3RD ST. I LOS ANGELES 36, CALIF.
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• P. O. BOX 10544 / SAN DIEGO, CALIF.
• PHOENIX, ARIZONA

w e e t i >i g a h e <t d
MTT LECTURE SERIES

The first of three lectures on solid- 
state microwave devices will be pre
sented by C. Louis Cuccia, director, 
research and engineering, Microwave 
Electronics Corp., Palo Alto, at the 
January 21 meeting of the Microwave 
Theory and Technique chapter; other 
lectures being scheduled for February 
•1 and February 2'3.

Mr. Cuccia, a graduate of the Uni
versity of Michigan, who has done 
graduate work in theoretical physics 
at Princeton University, will present a 
review of modern low and ultra low 
noise microwave pre-amplifiers, a 
comparison of performance data, and 
mechanical configurations of all types 
discussed. The talk will conclude with 
a description of these devices and a 
comparison of the various trade-offs 
between weight, noise figure, and sat- 
u r a t c d power-handling capability 
which have accounted for their de
velopment.

Robert D. Hall, hp associates, will 
discuss solid state microwave switch
ing on February 4. Donald Geppert, 
Stanford Research Institute, and Rich
ard Soshca, hp associates, will discuss 
hot carrier devices on February 23.

*

Custom Materials, Inc. specializes in all phases of manufacturing, engineering and machining of 
microwave dielectric and load materials. Our extensive experience in machining of silicone, 
styrene, epoxy and other composite materials assures you of precision work at low cost on 
single units or production runs.

• ATTENUATORS

• ISOLATORS

• TERMINATIONS
Custom Load 4000 series available with attenua
tions to 200db/inch’ and as high as 600°F 
^continuous operation.

•as measured at X band
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ELECTROMAGNETIC
SYSTEMS LABORATORIES 

FOR
UNUSUAL OPPORTUNITIES

You are invited to contact us at 
your earliest convenience or send 
your resume to D. L. Jacobs

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.

ESL, INC.
3950 Fabian Way 

Palo Alto, California 
327-2160

ALHAMBRA NATIONAL 
WATER COMPANY, Inc. 
DEMINERALIZER DIVISION

2217 Revere Ave., San Francisco 
Telephone VA 6-8700

Service offices in Oakland, Santa 
Clara, Santa Rosa, Salinas, Redwood 
City, Vallejo

meet i ng (then d
UTILITY COMMUNICATIONS

The increasing importance of com
munications for improving utility op
erations will be the subject at the 
Communications Technology chapter 
meeting on January 27.

Two engineers will share in describ
ing the very extensive private com
munication system of the Pacific Gas 
and Electric Company, showing how 
it is utilized to improve service and 
reduce costs. With electric generating 
stations, transmission and distribution 
facilities, and with gas pickup and 
transmission facilities scattered all 
over the state, and with interconnec
tions with other utilities at several 
points, instant communications are 
often vitally necessary. W. I. Emmons, 
supervising communications engineer, 
will present the talk, assisted by Don
ald G. Gregory, communications engi
neer.

A discussion period will follow pres
entation of the talk, after which the 
group will have an opportunity to tour 
the communication facilities located in 
the PG&E Headquarters Building at 
245 Market Street.

Mr. Emmons graduated from Heald 
College in 1934 with major in E.E., 
and started selling Weston electrical 
instruments. He served more than four 
years in the Navy and in 1945 began 
his service with Pacific Gas and Elec
tric Company. He is a registered pro
fessional engineer, State of California.

Mr. Gregory graduated from the 
University of California in 1958 with 
E.E. as his major. He immediately be
gan work with Pacific Gas and Electric 
Company in the general construction 
department, then in the system pro
tection group, transferring into com
munications in 1963. He is a member 
of IEEE and a registered professional 
engineer in the State of California.

DEMINERALIZED 
WATER SERVICE 

for 
NO. CALIFORNIA

Highest quality, mineral-free water, 
under pressure, where you want it, 
when you want it. No capital outlay; 
only cost is water used.

PERMUTIT PORTABLE 
DEMINERALIZERS

delivered to you, fully charged, ready 
to hook up and produce mineral-free 
water immediately. When exhausted, 
we remove the unit and replace it 
with a new one, fully charged. Chem
ical quality of Permutit demineralized 
water is guaranteed to exceed that of 
USP Specifications for "purified 
water." Demineralized water also de
livered in bulk.

MORE OVERSEAS TIES
of travels in Europe during the past 
years.

An informal tour of the host plant, 
Granger Associates, will be provided 
for those interested.

Stephen V. Hart formed Electronics 
Engineers International in 1960, a 
group of consulting engineers who re
side in ten countries. He is a graduate 
of the Institute of Technology, Vien
na, and a former professor of electrical 
engineering at University of Connec
ticut and Swarthmore College. He 
pioneered industrial electronics de
velopments at RCA, Camden; later be
came vice president of Electronic 
Control Corp., Detroit, and manager 
of research engineering with the Elec
tro-Optical division of Perkin-Elmer 
Corp., Norwalk, Conn.

meet I n g a h e a cl
MORE ON SLAC

Douglas William Dupen, technical 
information officer of the Stanford 
Linear Accelerator, will discuss the 
project’s significance to the nuclear 
field at the January 25 joint meeting of 
the East Bay Subsection and the ISA. 
Special emphasis will be placed on 
technological problems and the tech
niques developed to solve them.

The research machine, an aerial 
view of which is shown on the cover, 
will be the most powerful electron ac
celerator ever built and is destined to 
become one of the most important 
scientific tools in its field. It is another 
step along the paradoxical path which 
requires larger and larger machines to 
study the structure of matter in small
er and smaller detail. The high energy 
beam-switching arrangements and ef
ficiently designed research areas will 
allow experiments to be prepared and 
operated simultaneously.

Although not scheduled for opera
tion until April, 1967, the accelerator 
is already known throughout the 
world. It will be available to scientists 
from other countries as well as those 
from the U.S. Its use will be deter
mined by choosing the most promising 
physics experiments from the many 
proposed.

*Signal Analysis/Systems 
Engineer

Data processing experience in
volving use of wide band tape 
recorders, optical chart re
corders, 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.
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MEASUREMENT
SYSTEMS/COMPONENTS

BOEING 733-197, the company's version of the Supersonic Trans
port, is shown (left) with wings extended for subsonic flight or 
tike-off and (right) with wings swept back for supersonic cruising.

If you buy, specify or work with 
systems for the measurement of 
PRESSURE, FORCE, ACCELERA
TION, VIBRATION or DISPLACE
MENT, you will need a copy of the 
new, complete Omega catalog. This 
catalog describes the latest 
innovations in the measurement 
systems field, and includes a quick
reference chart relating specific 
measurement applications to the 
appropriate components.

For your specific application prob
lems, for general information or for 
future reference, this catalog is a 
must! For your free copy write, 
telephone, TWX or use the reader 
service number below.

The 377-198 will cruise at 60,000 to 
65,000 feet, with a service ceiling of 
80,000 feet. Fully loaded, it will take 
off in 4,300 feet of runway. Normal 
take-off speed is 154 knots. Minimum 
flight control speed is 94 knots. Take
off is actually shorter than the con
ventional 707 or DC-8 and also con
siderably quieter in the immediate air
port vicinity. It will climb to 60,000 
feet in 16.4 minutes; however, it will 
require 40 minutes to descend. De
scent will actually start 275 miles 
from destination.

(

The “question and answer” period 
was lively and interesting. One ques
tion, in particular, pertained to land
ing the aircraft with the wings fully 
swept aft. The answer was that it 
would require 8,000 feet of runway 
with a landing speed of roughly 180 
knots. The only difference would be 
that the aircraft would approach the 
field in a more nose-up attitude than 
during a normal landing with the 
wings extended.

meet i ng re v i e w
AEROSPACE IN ORBIT

The initial meeting of the San Fran
cisco Aerospace chapter was well at
tended and featured a talk on the 
Boeing Supersonic Transport (SST), 
ven’ ably presented by Boeing’s Sid
ney Wiener, chief of customer engi
neering. The meeting was arranged by 
Jim Aldrich, chief electrical engineer 
of United Air Lines.

Mr. Wiener discussed the many de
signs that Boeing evaluated, starting 
back as early as 1951. More than 
10,000 hours of wind-tunnel time dis
closed that a variable sweep wing 
would best meet all requirements. 
Slides were shown of very promising 
designs which were discarded, one by 
one, in favor of the final design, the 
model 733-198. This final design has 
been submitted to FA A as Boeing’s 
entry in the SST field. The 733-198 
will have a wing span of 173 feet with 
a fuselage length of 203 feet. It will 
weigh 182,500 pounds empty, carry 
235,840 pounds of fuel (35,200 gal
lons), and, in addition, carry a 30,000- 
pound payload for 4,000 miles. (This 
payload is equivalent to roughly 150 
passengers plus baggage.)

The construction of the aircraft will 
be of conventional alloys, with the 
addition of many Titanium alloys. The 
skin will be of Titanium alloy because 
of the high skin temperatures—approx
imately 500°F.

Much effort went into the design of 
the wing pivots, and a final design was 
selected which is hydraulically oper
ated to swing the wings back approxi
mately 70 degrees. The system is quite 
redundant and studies indicate that 
failure of the wing sweep-back mech
anism will be exceedingly remote. 
A single cockpit control will be used 
to vary the wing angle; leading and 
trailing edge flap positions will be 
automatically coordinated with sweep- 
back angle for maximum aerodynamic 
efficiency.

DRESSEN-BARNES ELECTRONICS CORP. 
OMEGA INSTRUMENTS DIVISION
2599 N. FAIR OAKS AVE. / ALTADENA, CALIF. 91002 
TELEPHONE: (2 13)797-1832 / TWX: 213-499-2556

Final design, the 733-198, has been submitted to the FA A as 
Boeing's entry in the SST field. A 30,000-pound payload—130 
passengers—will cruise at 60,000 feet.
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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?
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John P. Downey has been appointed 
manager of the newly formed 70-man 
data processing center of Sylvania 
Electronic Systems, a division of Syl
vania Electric Products, Inc., Moun
tain View.

Dr. Ralph L. McCreary has been 
appointed manager of the systems 
division and elected a vice president 
of Watkins-Johnson Co., Palo Alto, 
assuming responsibility for the com
pany’s advanced developments in 
satellite communications, reconnais
sance, electronic countermeasures, 
and surveillance systems.

Robert J. Stahl, former manager of 
product planning for the western oper
ation of Sylvania Electronic Systems, 
a division of Sylvania Electric Prod
ucts Inc., has been appointed to the 
newly created position of manager of 
product planning at the main oper
ation in New York.

Phillip L. Gundy has been elected 
executive vice president of Computer 
Equipment Corp, of Los Angeles, and 
John J. Burke and Robert M. Ward 
have been named to the company’s 
board of directors. Gundy continues 
as executive vice president of Tech
nical Systems, Inc., a substantial share
holder in Computer Equipment. He 
is a past president of WEMA, a cur
rent director of WESCON, and was a 
senior vice president of Ampex Corp, 
before joining Technical Systems in 
1963.

Albert J. Morris, president of 
Energy Systems, Inc., Palo Alto, has 
been elected chairman of the S.F. 
Council of WEMA, succeeding John 
S. McCullough, vice president and 
general manager, electron tube divi
sion, Litton Industries, San Carlos. 
Elected vice chairman was E. E. van 
Bronkhorst, vice president, Hewlett- 
Packard Co. Jesse R. Lien, vice presi
dent and general manager, Sylvania 
Electric Products, Inc., Mountain 
View, was named secretary-treasurer. 
Other directors elected from the coun
cil are Kenneth T. Larkin, director of 
engineering research and develop
ment, Lockheed Missiles and Space 
Co., Sunnyvale; Dr. Dean A. Watkins, 
president, Watkins-Johnson Co., Palo 
Alto; and Robert M. Ward, president, 
Ultek, Palo Alto. Dr. Wendell B. Sell, 
president of Packard Bell Electronics, 
Los Angeles, has been elected chair
man of the L.A. council; and Walter 
J. Zable, president of Cubic Corp., 
San Diego, chairman of the San Diego 
council.

Dr. John V. N. Granger, president 
of Granger Associates, Palo Alto, re
ports highest sales in the company’s 
eight-year history, $5,370,209, up 28 
percent over sales of $-1,200,267 for 
1963.

?\lbert T. Isaacs has been advanced 
to manager of tube research and de
velopment at Stewart Engineering 
Co., Santa Cruz.

Alan T. Waterman, Jr., Stanford 
University, has been elected secretary 
of the U.S. National Committee of 
1’Union Radio Scientifique Interna
tionale (URSI) for a triennium. L. A. 
Manning, Stanford, has been elected 
editor of the same group and will work 
with the National Bureau of Standards 
in the publication “Radio Science.”

Dept. G-1, 525 Harbor Blvd., Belmont, 
California (415) 593-3121
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....W. K. Geist Co.
..... Costello & Co. 
Moxon Electronics
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White & Co. 

McCarthy Assoc.

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

... G. S. Marshall Co. 
Perlmuth Electronics 

Wadsworth-Pacific Mfg. Assoc.
............ The Thorson Co.

Stone & Assoc., Jay 
140 Main Street. 
Los Altos; 948-4563
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I Components Sales California, 

Inc.
Palo Alto; 326-5317

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

Walter Associates 
Box 790. Menlo Park; 
323-4606

Wadsworth-Pacific Mfg.
Assoc., Inc.
71 Parker Avenue. Atherton;
321-3619
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Wright Engineering
126 - 25th Ave- 
San Mateo: 345-3157

Honeywell, Mpls., Enclosures 
Hughes Instruments............
Hyletronics Corp  
Hyperion Industries, Inc.
Impact-O-Graph Corp  
Inland Motor Corp  
Invac Corp ......
Keithley Instruments .........

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

..... McCarthy Assoc. 
. G. S. Marshall Co. 
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...Wright Engineering 
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Perlmuth Electronics 
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Moxon Electronics 
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f. Louis Snitzer Co. 

V. T. Rupp Co. 
V. T. Rupp Co. 
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r Costello & Co. 
Burr-Brown Research Corp W. K. Geist Co.

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) 
Comcor, Inc  
Computer Instruments Corp. 
Computer Measurements Co. 
Cook Electric-Data-Stor Div. 
Curry, McLaughlin & Len Inc.

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

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

Abbey Electronics Corp. ... 
Accutronics, Inc..............
Aertech  
Airborne Instruments Lab. 
Alfred Electronics  
American Electronics Labs 
Antlab, Inc  
Applied Magnetics Corp. .. 
Applied Research, Inc  
Astro Communication Laboratory 
Astrodata, Inc  
Autronics Corp
Bausch & Lomb, Inc., Elect. Sect. 
Beattie-Coleman, Inc 1 
Beckman/Berkeley Division 
Beckman/Computer Operations 
Behlman/Invar Electronics  
Blaw-Knox  
Bryant Computer Products.....

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

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

Kipp Associates 
90 Stadler Drive 
Woodside: 851-0123

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

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

r uiai Electronic Instruments ... T. Louis Snitzer 
Potter and Brumfield . . .. ........Elliott Recht Assoc.

-- . —•— Pnrn.........Components Sales
Wadsworth-Pacific Mfg. Assoc.' ***---°

O’Halloran Associates 
3921 E. Bayshore. 
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Perlmuth Electronics 
1285 Terra Bella Ave.. 
Mt. View; 961-2070

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

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

Snitzer Co.. T. Louis 
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Palo Alto; 968-8304

Polarad Electronic Instruments 
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Remanco Inc.........................~.Jay Stone & Assoc.
Renco Dry Box Glove Company White & Co. 
Rixon Electronics, Inc................... Costello & Co.
Rohde & Schwarz Sales Co. . V/. K. Geist Co.
Rowan Controller Co Artwel Electric 
Royal McBee Corp., Ind. Prod. Div.............Costello
Rutherford Electronics.......... Moxon Electronics
Ryan Recording Thermometer Co.
Saegertown-Western I,— . 
Sage Laboratories.................... The Thorson Co.
Sandefur Engineering Co., Inc  
Sangamo Electric, Elect. Sys. Div. 
Scott. Inc.. H. H ............Sequential Electronic Systems............ White & Co.
Sierra ElectronicDiy., Philco T. Louis Snitzer Co.

....

..............- Perlmuth

......... O’Halloran Assoc.
McCarthy Assoc.

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

—Moxon Electronics
.... Moxon Electronics

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

V. T. Rupp Co.
Wright Engineering 
Moxon Electronics
.. White & Co.

Fairchild Semiconductor 
Fifth Dimension, Inc  
Glow-Lite Corp. 
Holex, Inc
Holt Instruments Laboratories W. K. Geist Co. 
Honeywell-Denver Div., Lab Standards.............Geist

 ” .........W. K. Geist Co.
........ McCarthy Assoc. 
....... The Thorson Co.

McCarthy Assoc.
...............White & Co. 
...........Costello & Co. 
...........V. T. Rupp Co.

 ...J. Louis Snitzer Co.
Kewaunee Scientific Equipment ........ White & Co.
Kemet Co G. S. Marshall Co. 
Kepco, Inc V. T. Rupp Co. 
Kinetics Corporation The Thorson Co. 
Knights Co., James G. S. Marshall Co. 
Kollmorgen Corp........................... W. K. Geist Co.
KRS Electronics V. T. Rupp Co.
Lambda Electronics Corp Jay Stone 
Landis & Gyr, Inc Recht Assoc. 
Lavoie Laboratories, Inc McCarthy Assoc. 
Lind Instruments. Inc The Thorson Co. 
Lindgren & Associates, Erik A..............White & Co.
Magnetic Shield Div., Perfection Mica Perlmuth 
Marconi Instruments.............. Moxon Electronics
Maury Microwave Corp Kipp Assoc. 
McLean Engineering Labs . T. Louis Snitzer Co. 
Melcor Electronics Corp. . Components Sales Calif. 
Mennen-Greatbatch Electronics, Inc. Tech-Ser, Inc. 
Metex Electronics Corp Perlmuth Electronics 
Metron Instrument Co. ..Components Sales Calif. 
Microdot, Inc McCarthy Assoc. 
Micro Instrument Co Jay Stone & Assoc. 
Microsonics, Inc Perlmuth Electronics 
Microwave Associates Elliott Recht Assoc. 
Microwave Electronics Corp Jay Stone & Assoc. 
Microwave Physics Corp  Kipp Assoc. 
Millitest Corp Components Sales Calif. 
Motorola Com. & Elect. Div  *'•“*—*u

Northeast Scientific Corporation
Optimation, Inc. ...
Oregon Electronics Mfg. Co. White & Co.
Pac. Communications & Electronics Artwel Elec. 
Pentrix Corp Wright Engineering 
George A. Philbrick Researches, Inc. Tech-Ser, Inc. 
Philco Corp., SSPO ................. Jay Stone & Assoc.

White & Co. 
Wadsworth-Pacific Assoc.

_________  The Thorson Co.
Sandefur Engineering Co., Inc........... Tech-Ser. Inc.
Sangamo Electric, Elect. Sys. Div............. Perlmuth
_ ".......................... W. K. Geist Co.

Sequential Electronic Systems............ White & Co.
Sierra Electronic Div., Philco T. Louis Snitzer Co. 
Singer/Metrics/Gertsch ........Dynamic Associates
Sonex Corp _______
Spectra-Physics, Inc  
Sperry Microwave Company 
Stewart Engineering Co. .. 
Straza Industries ......... ....
Systems Research Corp. .. 
Tally Corp. .......
Telonic Industries & Eng. . 
Tenney Engineering. Inc. ... 
Test Equipment Corp. 
Trak Microwave Corp. 
Trygon Electronics. Inc.
United States Dynamics 
Uptime Corporation  Costello & Co. 
Utah Research & Development Co. The Thorson Co 
Vactite, inc McCarthy Assoc. 
Vitramon, Inc _ ..............G. S. Marshall Co.
Warren Components Wadsworth-Pacific Mfg. Assoc. 
Waters Corp....................................... White & Co.
Watkins-Johnson Co. Perlmuth Electronics 
Wayne-George Corp. Wright Engineering
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. 
Zissen Technical Associates Tech-Ser, Inc.

) Perlmuth 
Moxon Electronics 
Components Sales 
Moxon Electronics 
 Costello & Co. 

Kipp Assoc.
Custom Materials, Inc Jay Stone & Assoc.
Data Equipment Co Moxon Electronics 
Datamark, Inc Costello & Co. 
Datamec Corporation Moxon Electronics

i Diamond Antenna & Microwave Corp Wright 
I Di/An Controls, Inc Wright Engineering 
I Dielectric Products Eng. Co Jay Stone & Assoc. 
| Digitronics Corp Components Sales Calif.

Eckel Corporation White & Co. 
Electro-Mechanical Research T. Louis Snitzer 
Electron Products G. S. Marshall Co. 
Electronic Compon. Div. Bur. Corp. . Tech-Ser, Inc. 
Electronic Products, Inc Jay Stone & Assoc. 
Electronic Research Associates, Inc.. Tech-Ser. Inc. 
Electro Switch Corp Willard Nott & Co. 
Emcor, Ingersoll Products Div T. Louis Snitzer Co. 
Eppley Laboratory, Inc

Fabri-Tek, Inc  
Fairchild Scientific Products 
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Consultants

CHRISTIE D-C POWER

a
Equipment tor Sale

ZERO 75
TO 150

* 30040
600VOLTS

CONTINUOUS AMPS

• 0.1% Regulation• 30 mv. Ripple

• Fits Relay Rack • MIL & RFI Specs

1 6 — grid

SCR
VOLTAG E-
CURRENT
REGULATED

Edison Voicewriter model VPC 7342 includ
ing receiver model 77612, all attachments, 
supply of discs. $75 or best offer takes. 
Excellent condition. To inspect, visit Sec
tion Office or call Mrs. Jean Helmke, 327- 
6622.

—2 A

Wood Weden

the

K. M. Inalon
J. L. Jacobs 
r. Jereb
H. J. Jung
K. L. Lofgren
H. J. MacDannalcl 
D. S. McMaster 
D. G. Meyer
D. M. Moynahan 
D. W. Prince
I. B. Rhodes 
W. II. Rowcn 
A. Saeed
T. M. Shortal
J. J. Stewart
J. A. Stratford 
W. M Sugawara 
J. D. Thomas 
G. T. Welles

section inputs
CHANGE OF ADDRESS

If you plan to change your address, 
notify headquarters and the section 
office at least three weeks in advance 
of the effective date.

CLASSIFIED ADVERTISING RATES 
Members: $15 for 1st col.-inch, $10 for 2nd. 
S5 for each additional. Non-mcmbcrs: $-0 
for 1st col.-inch, $15 for 2nd, $10 for each 
additional. 10% frequency discount for 10 
consecutive ads. None to exceed total of -I 
col.-inches. Special type or logos not earned. 
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.

January, 1 9 6 5

section
MEMBERSHIP

The following members have re
cently been transferred to a higher 
grade of membership:

Senior Member
Edward C. Wood C. V. Woden

Following are the names of individ
uals who have been elected to current 
membership:

E. M. Aoki
F. A. Brown
W. G. Buchrens
E. C. Cabo
V. R. Cassman
D. G. Ccsio
W. L. Chung
N. C. Cooper
K. A. Crockett
T. J. Cronin, Jr.
L. A. Dykes
G. J. Eilers
G. L. Franklin
J. L. Frost
W. /X. Gardner
T. II. Harden
R. A. Harkleroad
W. L. Haslam
J. B. Haynes

SR. ELECTRONICS ENGINEER 
Staff Member—Instrumentation 

Research Lab
Genetics Dept., Stanford Medical Center 

Engineering skills desired in computer con
trol and data acquisition, analysis and pres
entation. Application is to the exploration 
of mass spectrometry as an analytical tool 
for biological research, for lab purposes 
and possible pkanetary missions. Circuit 
design experience and versatility in back
ground required.
General research activities of the lab in
clude both engineering and biological ob
jectives directed to the ultimate acquisi
tion of fundamental data: the development 
of advanced instrumentation adaptable to 
planetary missions; the study of the physi
cal and chemical properties of macromole
cules and microorganisms that might be 
relevant to the general definition of life 
and to their characterization in an exobio- 
logical environment. The focus of interest 
is presently on fluorometry as a tool for 
functional tests for enzymes and on mass 
spectroscopy as a cytochemical analytical 
method. Emphasis is placed on the use of a 
computer for data analysis and instrument 
control with the ultimate objective of an 
automated research laboratory.
Requirements: Adv. Degree (MS,EE,PhD) 

and Exp. Salary: Open. Contact: Dr. Elliott 
Levinthal, above address.

RO ASSOCIATES 
Incorporated

Dr. Robert H. Okada 
Consultants in 

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

593-7570

APPLIED
COMMUNICATIONS 

RESEARCH
STANFORD RESEARCH INSTITUTE is engaged 
in providing service for a variety of gov
ernmental and industrial clients in various 
areas of communication research. Openings 
have developed which deal with problems 
involving the development of complex com
munication systems. Much of the work is 
concerned with the studies and analysis of 
space communications systems and re
search for system performance criteria.
Position requirements:

• 3 years experience in general com
munications

• Knowledge of satellite communications 
desirable

• Writing and verbal presentation skills
• Graduate work or advanced degrees— 

MSEE or Physics preferred.
For further information, please send re
sume to R. N. Cantu . . .

STANFORD 
RESEARCH 
INSTITUTE

333 Ravenswood 
Menlo Park, California

- an equal opportunity employer -

CHRISTIE ELECTRIC CORP.
Since 1929

3416 IV. 67 th St., Los Angeles. Calif. 90043

book notes
SIEGMAN ON MASERS

A new textbook on masers—the 
solid-state electronic device for which 
the 1964 Nobel Prize in Physics was 
awarded—has been published by 
young Stanford expert in the field.

Prof. Anthony E. Siegman’s book, 
“Microwave Solid-state Masers” (583 
pp., McGraw-Hill, $18.50), already 
has received high praise from profes
sional Journals. A reviewer in Physics 
Today wrote:

“Siegman’s book is an excellent 
handbook on microwave solid-state 
masers, both as a detailed and concise 
introduction . . . and as a reference 
book for the scientist. It is quite cer
tain that this book will soon belong 
to every library . . . containing books 
on masers and paramagnetic reso
nance. It is worth the price and will 
not be out-dated for quite a long 
time.”

Prof. Siegman recently authored a 
major article on lasers—an extension of 
masers into the visible light frequen
cies of the electromagnetic spectrum 
—for Stanford Today, a university 
publication. A member of the elec
trical engineering department, at 33 
he is the youngest full professor in the 
Stanford School of Engineering.
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Bertsch'

Other complex ratio bridges in the 
Gertsch line, available in both cabinet and 
rack-mounted types, include compact, 
fully transistorized units... militarized 
units designed to withstand severe envi
ronments, and a complex ratio bridge 
which makes precision voltage and phase 
comparisons automatically, in less than 10 
seconds.

input impedance minimizes loading of the 
device under test. Except for five tubes, 
instrument is designed with all solid state 
circuitry.

Dual readout-^

Model CRB-6 — militarized to withstand wide 
temperature extremes.

Model CRB-4RS — rack-mounted unit with con
nector for plugging in external oscilloscope.

This Gertsch bridge measures both in- 
phase and quadrature ratios of 3- and 4- 
terminal networks to an accuracy of .001% 
(lOppm). Voltage ratios are read from the 
RatioTran* dials as rectangular coordi
nates (R+jX), or phase angle between sig
nal and reference may be read directly in 
degrees.
Broad-band coverage—Instrument makes 
measurements at all frequencies from 350 
to 5100 cps without using plug-in filters or 
networks. Completely self-contained, the 
CRB 8 requires no external calibration 
sources or detector.
Continuously tuned null amplifier drives 
the detector circuit so that minute values 
of off-null voltage can be detected without 
harmonics or noise. Extremely high signal

CRB-8 complex ratio bridge for testing transformers., 
synchros. AC transducers, resolvers, tach
generators. amplifiers, and gyros.

For complete details and applications as
sistance, contact your nearest Gertsch 
representative or the address below, re
questing Bulletin CRB.

THE SINGER COMPANY
M ET RIOS DIVISION
Design and production of PANORAMIC • SENSITIVE RESEARCH . EMPIRE • GERTSCH instruments for measurement

phase and 
■watlo 

wllh high accuracy
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seven decade

Write for Complete Information

AMPLITUDE

OUTPUT PULSE
DELAYED

LI 1

ma_____BMBBpssanll8BISlg|5|
LONG Pulses 

up to 1 second duration.

Recommended Type 1201-B 
Unit Regulated Power Supply 

... $95

A

SHORT Pulses
small as 100 nanoseconds 
—less than 10*nanosecond 
rise and fall times.

i i i i i i i i r~i
MANY Pulses

up to 1.2 Mc/s internally or 
to 2.2 Mc/s with external 
drive.

SPECIFICATIONS
PRF Range: 2.5c/s to 1.2 Mc/s internally generated; de to 

2.2 Mc/s with external drive. Single pulses can also be 
produced with the accessory 1217-P2 Single-Pulse 
Trigger, a battery-operated switching device, $25.00.

Duration Range: 100 nsec to 1 sec in 
ranges.

Output: Positive and negative 40-ma pulses available 
simultaneously (40 volts into a 1-kilohm load).

rm i i m
FEW Pulses

as few as 2.5c/s, or single 
pulses using accessory 
trigger.

UNUSUAL Puls 
composite pulse sh 
can be generated bv 
necting a number of pi 
generators in parallel.

UNIT PULSE GENERATOR 
TYPE NO. 1217-C

' GENERAL RADIO COMPANY Ml

COMCOMD DAIUCNUlKFrS USA

tux AMttiAT rtwwront m«c*m mot stao rws Ksranmn
I UMU. KI OtW

... all from the 1217-C Unit Pulse Generator
Reliable, small, inexpensive, and versatile 

sum up the features of this new, improved 
Pulse Generator . . . one of the best pulse 
generator values available today.

general radio company
____________ _______ WEST CONCORD, MASSACHUSETTS
Sole, Engineering Cilice in SAN FRANCISCO: 1186 lo, Alto, A.enoo, Lo. Alto., Colifornio

James G. Hussey • David M. Lloyd 
Tel: 415 948-8233 • TWX: 415 949-7964

Rise and fall times less than 10 nsec. Overshoot and 
noise less than 10% of amplitude; ramp-off is less than 
1%; jitter is less than 0.01% with regulated power 
supply.

Sync Pulse: Positive and negative 8-volt pulse of 150- 
nsec duration.

Delayed Sync Pulse: A 5-volt, 100-nsec negative-going 
pulse coincident with late edge of main pulse followedI---------------------- ------------ . C. ...... I IV. VI IUMIII (JUIUV IV. - --------------------

by a positive going, 5-volt, 150-nsec reset pulse. Useful j 
for triggering another 1217 Pulse Generator to produce j 
composite pulses.

Price: $275 m u.s.a.


