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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) 
 
November, 1962: 
Cover: The dolphin and its sonar pings are shown.  Research on this 

phenomenon is covered in one of the meetings (page 7). 
Page 7: Stanford’s Ronald Bracewell gives a formula that computes cost (in 

dollars) as a function of radio‐telescope size and the wavelength of 
interest.  He then outlines how to make an equivalent “virtual” telescope 
from a series of spaced smaller units. 

 



November 6 (Tuesday) SFS/PGBME
November 14 (Wednesday) PGRQC/PGEM

November 20 (Tuesday) PGSET 
November 21 (Wednesday) PGMIL 
December 6 (Thursday) PGAC
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Test per MIL-T-21029 (Ships) Section 4.4.6.

Average degree of cupping:
1.5 mil Cellulose Acetate—15.9° (Range: 12.0°
to 33.5°) 1.5 mil “Mylar”—1.5°

Tapes of “Mylar” also resist stretching and 
breaking from sudden stops and starts, edge 
nicks, and are unaffected by humid storage and 
aging. They have 7 times the initial tear strength 
of ordinary plastic tapes!

The tremendous cost of gathering data de
mands reliability. Get it with tapes of “Mylar”. 
Send coupon for free booklet of comparative 
test data and judge for yourself. Du Pont Com
pany, Film Department, Wilmington 98, Del.

*Du Pont’s registered trademark for its polyester film.

1.5 MIL
“MYLAR"

Signal dropouts can make the data from critical 
tests completely useless. That’s why the relia
bility of your magnetic tape base is so impor
tant. Tapes of Mylar* because they’re di
mensionally stable, resist cupping which may 
cause signal dropouts from loss of contact with 
the recording or playback heads. They also re
sist swelling and shrinking which can cause 
track displacement.
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ORDER FROM ARNOLD’S PACIflC DIVISION

3S63A
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For High Frequency 
Transformers

Inductors

Rotors and 
Stators

NICKEL-IRON 
LAMINATIONS

SILICON-STEEL
LAMINATIONS
For Audio 
Transformers

Power 
Transformers

WRITE FOR THE
ARNOLD PACIFIC CATALOG
This 64 page booklet contains 
complete specifications and de
tailed drawings of all standard 
Arnold nickel-iron and silicon- 
steel laminations. Also illus
trates line of stamped metal 
components for electronics.

ADDRESS DEPT. TG-11

o o o your ora/y source ©fl laminations
west ©i the Rockies

i 01
LOiI

m
I®
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-ARNOLD
SPECIALISTS In MAGNETIC MATERIALS

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL 
PACIFIC DIVISION: 1551 E. Orangefhorpe Ave., Fullerton, Calif."TRojan 1 -1 560 

Other West Coast Branch Offices in San Francisco, Portland and Seattle

Your best bet for quality laminations—accurate to size, shape and performance; 
clean-cut and free from burr—is to specify and use Arnold Pacific products.

Arnold’s Pacific Division plant, sales office and warehouse facilities are located 
right in the heart of the electronics industry on the West Coast. We have the 
capacity and experience to give you superior service, and you can count on the 
expert assistance of our entire staff on any problem you may have.

Once your specifications have been accurately determined and checked, your 
order is quickly produced from our extensive inventories of silicon and nickel
iron alloys. Modern facilities and methods, and careful attention to annealing 
procedures assure the utmost in magnetic properties and smooth, clean lamina
tion surfaces, free from scale.
• Let us serve you. Inquire today about Arnold’s complete line of standard 
laminations and other components for the electrical and electronics industries.
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6061 W. 3rd St., Los Angeles 36, Calif.
800 San Antonio Rd.. Palo Alto, Calif.
P.O. Box 6544, San Diego, Calif.

and 
comparators

CALL CECIL BRITT OR JACK PENWELL 
FOR SERVICE AT DA 6-9800

frequency 
standards

Because of its exclusive service to you, the engineer, Forum 

keeps up with the current market—opportunities, positions, firms, 
contract awards, salaries. Employers requiring engineers also 

turn to Forum because of its exclusive service to engineers.

a few parts In 10'* 
±2 parts in 10'° 
1 me standard 
1 microvolt at 

antenna terminals

TECM-SER,INC. 
ELECTRON ICS 
ENGINEERING 
REPRESEN TAT IVES 

WE 7-0780 
DA 6-9800 
AC 2-1121

FORUM
PERSONNEL AGENCY 
378 Cambridge 

Palo Alto, California 
321-6582

PALO ALTO 

^CABANA^
Palo Alto, California, 4290 El Camino Real, DA 7-0800 • San Francisco, EX 7-2717

ohm (dm) Elec. Practical unit of resistance, such 
as fight put up by IRE member when someone 
tries to make him dine anywhere but Veneto’s. 
Sometimes refers to cuisine, as ohm cooking, 
which is nothing like Veneto’s cooking [where 
there also aren’t any dishes to wash].

momenls oway 
/at MASON & BAY

....III ® ®o '

k FOR AN AFFAIR WITH FLAIR... Not only docs the new Cabana offer the Peninsula’s 

most extensive banquet rooms, but also the finest in food and service.

“\
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TSI has complete data on these 
units and other Montronlcs units that can 
be used in conjunction with the above 
equipment. A TSI representative would 
welcome the opportunity to discuss your 
requirements. Call TSI for service. No ob
ligation, of course.

MODEL 100 FREQUENCY COMPARATOR 
USE: Accurate and rapid* comparison of 
two frequency standards. Alignment of 
frequency standards and stable oscillators. 
Long term stability checks. 
SPECS: 
Test Input: Center frequency 1 me or 100 

KC.
100KC ±MAf, 100KC ref, Sin 
MAf, Cos MAf.

Multiplication factor of 1, 10, 100 and 
1000 of differential between reference and 
test frequency. *0ne part in 10" compari
son available in a few minutes.

MODEL 200
SYNCHRONIZED FREQUENCY STANDARD
USE: Communications systems. Standard 
Labs. Navigation and guidance systems. 
Precision measurement labs. Frequency 
standard directly servoed to NBS or U.S. 
Naval Observatory.
SPECS:
Short term stability: ±1 part in 10’
Long term:
Accuracy:
Output frequency:
Sensitivity:

Professional counseling and placement services include complete 

job campaigns—resume preparation and referrals, inquiry let

ters, interviews. Stop in, call or send us your card. Your request 
will be handled confidentially, professionally.

Intermediate and senior level engineers. Perhaps you are inter
ested in a new position. Or maybe your inquisitiveness seeks 

new information on the market for your talents.

Forum's knowledge of this market and sound personnel prac
tices produce reliable results.
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BAY AREA & NATIONAL: Ernesto Montafio, IRE, Suite 2210, 701 Welch Road. Palo Alto. 
California. DA 1-1332

EAST COAST: Cal Hart, H & H Associates, 501 Fifth Ave., New York 17. N.Y., YU 6-5886 

SOUTHERN CALIFORNIA: Jack M. Rider and Associates. 1709 W. 8th St., Los Angeles 17, 
California, HU 3-0537

FREQUENCY
SYNTHESIZERS 

Granger Associates specializes in 
advancing h-f communications tech
nology. The emphasis is on proprie
tary development, through research 
based on true understanding of mod
ern requirements. Excellent oppor
tunities exist for engineers with 
experience in

Granger
Associates

Granger
Associates

officers

Treasurer—Jack L. Melchor 
HP Associates, Palo Alto

Publications Advisor—Peter N. Sherrill 
West Associates, Palo Alto

Membership Chairman—Fred MacKemie 
Stanford Research Institute, DA 6-6200

EXECUTIVE EDITOR: James D. Warnock

Address Editorial and Advertising to:
IRE OFFICE, SUITE 2210, 701 WELCH ROAD. PALO ALTO. CALIFORNIA

SECTION MEMBERS: Send address changes to IRE national headquarters. 1 East 79 Street, New York 21.
MAILING OFFICE OF PUBLICATION: 394 Pacific Ave., Fifth Floor, second-class postage paid at 

San Francisco, California

Chairman—Peter Lacy
Wilfron Co., 717 Loma Verde, Palo Alto

Vice Chairman—Charles Susskind
Cory Hall. University of California, Berkeley 4

Secretary—Alan T. Waterman, Jr.
Stanford University

Executive Secretary—James D. Warnock
Section Office: Suite 2210, 701 Welch Rd.

Palo Alto, DA 1-1332

SUBSCRIPTION: $2.00 (members): $4.00 (others): $5.00 (foreign) per annum

974 Commercial Street, Palo Alto, Calif. 
DAvenport 1-4175 (Area Code 415)

in rqual opportunity employer
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Published twice a month except July and August by San Francisco Section, Institute of Radio Engineers

If you would like to link your future 
with this small but dynamic organi
zation please contact our Personnel 
Manager. Local interviews by engi
neering staff are possible.
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Below the bottlenose dolphin are 
oscilloscopic films of the sound-pings 
it sends and receives.

Long fabled in poetry and litera
ture, the graceful and friendly dol
phin, or porpoise, has recently be

come an important tool in marine and 
biophysical research and will be the 
subject of the November 6 meeting 
jointly presented by the section and 
PGBME. For full details, see the meet
ing calendar and the story on page 7.



MEETING CALENDAR

SAN FRANCISCO SECTION • Tuesday, November 68:00 P.M.

PROFESSIONAL GROUPS:

AUDIO: HERB RAGLE, AMPEX CORP.

PROFESSIONAL GROUPS

Automatic Control 8:00 P.M.

Bio-Medical Electronics • Tuesday, November 68:00 P.M.

Wednesday, November 14

• Wednesday, November 218:00 P.M.

• Wednesday, November 147:00 P.M.

8:15 P.M. • Tuesday, November 20GODDARD.
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AUTOMATIC CONTROL: A. S.
McAllister, san jose state 
COLLEGE

ADVERTISING ASSISTANT:
CAROLYN JURGENSEN KASTOR

BROADCASTING: BEN WOLFE, KPIX- 
TV

COMMUNICATIONS SYSTEMS: 
MAURICE H. KEBBY. LENKURT 
ELECTRIC COMPANY

SPACE ELECTRONICS AND TELEM
ETRY: TOM LINDERS, LOCKHEED

BIO-MEDICAL ELECTRONICS: JAMES
BLISS. STANFORD RESEARCH 
INSTITUTE

CIRCUIT THEORY: R. E. KIESSLING, 
in LABORATORIES

PRODUCT ENGINEERING AND PRO
DUCTION: V/. DALE FULLER. 
LOCKHEED

RADIO FREQUENCY INTERFERENCE:
JOHN W. WAUENBARGER. SIERRA 
ELECTRONICS CORPORATION

INSTRUMENTATION: JAMES HUSSEY.
GENERAL RADIO COMPANY

MILITARY ELECTRONICS:
J. WETTSTEIN, LOCKHEED

ELECTRONIC COMPUTERS: WILLIAM 
DAVIDOW. GENERAL ELECTRIC 
COMPUTER LABORATORY

"Porpoises and Sonar"
(Joint meeting with PGBME)
Speaker: Dr. Winthrop N. Kellogg, professor of experimental psychology, Florida

State University, visiting consultant at SRI
Place: Main conference room, Stanford Research Institute, Menlo Park
Dinner: 6:00 P.M., Ramor Oaks, 3435 El Camino Real, Atherton
Reservations: Mrs. Doris Gould, Section Office, DA 1-1332

Engineering Management

(Joint meeting with PGRQC, see below)

Space Electronics & Telemetry

"Listening in on the Universe"
Speaker: Charles L. Seeger, acting director, Stanford Radio Astronomy Institute 
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto 
Dinner: 6:30 P.M., Red Shack, 4085 El Camino Way, Palo Alto
Reservations: Tom Linders, RE 9-4321, Ext. 28394

production J t a f f
EDITORIAL ASSISTANT:

DORIS GOULD

ENGINEERING MANAGEMENT: 
LEONARD M. JEFFERS, SYLVANIA 
E. D. L.

Military Electronics

"Satellite Control and Communications Systems"
30-minute Movie, "Horizons Unlimited"
Speaker: Robert Vader, manager of control and communications systems at

Lockheed Missiles and Space Company
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto
Dinner: 6:30 P.M., Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: General Victor Conrad's office, DA 6-4000, Ext. 2212

ENGINEERING WRITING AND
SPEECH: DOUGLAS WM. DUPEN.
ASSOCIATED TECHDATA INC.

ANTENNAS AND PROPAGATION: 
ROLPH B. DYCE, STANFORD 
RESEARCH INSTITUTE

reporters

MICROWAVE THEORY AND TECH
NIQUES: ROBERT J. PRICKETT. 
HEWLETT-PACKARD CO.

(Joint meeting with San Francisco Section, see above)

RELIABILITY AND QUALITY CON
TROL: W. WAHRHAFTIG. PHILCO 
CORPORATION

INFORMATION THEORY: CHARLES
H. DAWSON. PHILCO W. D. L.

EAST BAY SUBSECTION
N. K. (GENE) LITTLE, LAWRENCE 

RADIATION LABORATORY

ELECTRON DEVICES: MAHLON 
FISCHER. SYLVANIA. MICROWAVE 
DEVICE DIVISION

HISTORIAN: EARL G. 
VARIAN ASSOCIATES

Reliability and Quality Control

(Joint meeting with PGEM)
"Management Controls for Reliability on the Minute Man Program"
Speaker: L. L. Schneider, Space Technology Laboratories Associate Reliability 

for Minute Man
Dinner-Meeting: 7:00 P.M., Dinah's Shack, Burgundy Room, 4269 El Camino

Real, Palo Alto. $3.50, tax and tip included
Reservations: Mrs. Doris Gould, Section Office, DA 1-1332

o Thursday, December 6

"Drag-Free Satellites, an Application of Contractor Control in Rotating Refer
ence Frames"

Speaker: Ben O. Lange, graduate study engineer/scientist, Lockheed Missiles 
and Space Division, Palo Alto

Place: Electrical Engineering 126, Stanford University, Stanford
Dinner: Time and place to be announced
Reservations: Mrs. Pauline Eckman, DA 1-3300, Ext. 268



(Continued on page 8)
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KENNETH GARDINER
CHAIRMAN, PGBME 
SAN FRANCISCO CHAPTER

gured well for 
section-wideOk A

Winthrop N. Kellogg

AN OPPORTUNITY FOR THE PGBME

Today the PGBME has the challenging 
opportunity to bring together and serve 
the rapidly expanding interdisciplinary 
effort of physical and life scientists to 
use the knowledge and techniques of 
each other’s fields for their common 
benefit.

A satisfactory name for this broad area 
is lacking, but various subareas have 
been given names such as biophysics, 
bioengineering, medical electronics, bi
onics, sensory communication, medical 
engineering, space biology, and many 
more. The professional societies, in both 
organization and function, follow the 
disciplines created in college for teach
ing and degree purposes. The increase of 
interdisciplinary research creates a need 
for professional societies that can serve 
such activities at the working level and 
supplement the annual joint meetings 
and the international conferences.

The IRE membership consists of scien
tists and engineers representing a wide 
variety of talents and disciplines. Their 
abilities range from the highly theoretical 
and conceptual to the ability to imple
ment realizations of these concepts with 
a variety of systems, components, and 
techniques. The role of the PGBME 
should be to provide the common meet
ing place and forum for the research 
scientist from the life sciences to meet 
and consult with the diverse talents avail
able within the IRE. Experience has shown 
that this can uncover and stimulate 
mutual interests that will lead to joint 
research goals and efforts. Ideally, this 
can promote the integrated interdisci
plinary teams needed to stimulate, formu
late, and plan the research efforts need
ed to attack many of the problems con
fronting mankind today.

At the section meeting for November 
6, “Porpoises and Sonar,” Dr. Winthrop 
Kellogg will describe an interdisciplinary 
experiment in which the techniques used 
and the results obtained are of interest 
to scientists and engineers of diverse 
interests.

Health, and the National Science 
Foundation. He is the author of "Por
poises and Sonar" (University of 
Chicago Press), "The Ape and the 
Child" (1933), and contributor to 
"Methods in Psychology" (1948) and 
"Readings in Learning" (1953). His 
talk will be illustrated with slides.

remarks f

meeting ahead

BOTTLENOSED MARVELS
The ancient Greeks suspected that 

the porpoise, or dolphin, had a keen 
sense of hearing, and it was well 
known that it made sounds in water. 
Winthrop N. Kellogg, speaker at the 
joint SFS/PGBME meeting on No
vember 6, first realized in 1951 that 
the true function of these abilities 
had not been gauged, and it occurred 
to him that the porpoise might be 
using its own echo-ranging system to 
perceive the nature of its environ
ment.

For ten years the speaker and other 
researchers investigated the elaborate 
method of "seeing with ears" used 
by the porpoise, a method that ante
dates—by millenniums—and surpasses 
man's electronic sonar achievement. 
This playful and intelligent animal is 
now being studied to see what tricks 
it can teach the Navy concerning 
acoustical analysis, to improve sonar 
gear on ships and submarines.

Dr. Kellogg is responsible for ma
jor advances in this field. He was 
able to discover how the porpoise— 
whose brain is in many respects more 
complex than man's—sends out beam
ing noises, detects distant objects 
even at night, avoids obstacles, and 
selects the food it wants by listening 
to the echoes from fishes' bodies.

The speaker is professor of experi
mental psychology at Florida State 
University, Tallahassee, a visiting con
sultant at SRI, and a past member of 
the Oceanographic Institute. He has 
also taught at Columbia University, 
Indiana University, and the University 
of Southern California. His work has 
been supported by the Civil Aero
nautics Authority, the Office of Naval 
Research, the National Institute of

meeting review
RADIO TELESCOPING THE FUTURE
Nearly fifty attended the first 

meeting of the year jointly sponsored 
by the section and a professional 
group, when Dr. Ronald N. Bracewell, 
Stanford University, previewed the 
future of large radio telescopes, Oc
tober 2 in the Philco auditorium, un
der joint SFS/PGAP sponsorship. At
tended by a majority of section of
ficers and many members of other 
PG's, the meeting au<^ 
the future of the new 
series.

In order for the field of radio 
astronomy to accomplish foreseeable 
research tasks, the United States 
needs to commence the design and 
construction of a radio telescope hav
ing resolution of one minute of arc 
at wavelengths such as 21 cm (nat
ural line radiation of the universe), 
Professor Bracewell said. This requires 
dimensions on the order of 3000 feet. 
The single large parabolic dish ap
proach is not necessarily the best ap
proach, this fact being underscored 
by the recent cancellation of the 600- 
foot-diameter dish at Sugar Grove, 
Virginia.
• Cost is proportional to steel, which 

in turn is proportional to diameter 
cubed plus other factors such as 
wind and inconvenience during con
struction caused by height.

• An empirical formula has been de
duced, accurate to a factor of 3:

US $ =
A

where D equals dish diameter in 
meters and X equals minimum op
erating wavelength in meters.

• Even simple scaling is not adequate. 
For example, a 36" I-beam 3000 
feet in length cannot be picked up 
by its center without folding into 
a limp hairpin shape.

• Accuracy control is 1 part in 105, 
comparable to high-quality geo
detic techniques.
Current opinion holds the 300-foot 

diameter is the foreseeable dish-size 
limit.
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DC POWER SUPPLIES FROM LOCAL STOCK

ELECTRONIC RESEARCH ASSOCIATES, INC.
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is over you can 

make your own

I___2

inr

Name Plates 
Plant Identification 
Secret Production 

Instructions 
Serial Numbers 

Panels 
Labels 
Scales 

Schematics 
Templates 

Etched Photographs

Engineers Prototype 
Kit

6061 W. 3rd St., Los Angeles 36, Cal. WE 7-0780
800 San Antonio Rd., Palo Alto, Cal. DA 6-9800
P. 0. Box 6544, San Diego, California AC 2-1121

ELECTRONICS DISTRIBUTORS 

ijECH-STOK 
INC.

ERA Power Supplies are on the shelf at Tech-Stok 
for immediate delivery in a variety of popular 
ranges. Engineering and applications assistance 
is also available from Tech-Ser, Inc. engineers.

TIME-TESTED adjustable transistorized Trans- 
pacs® from 5 to 100VDC, 0-200MA. Regulation 
better than ±0.5%. Ripple less than 0.05%. 
Short circuit proof and current limiting.

ELECTRONICS DISTRIBUTION
PLUS

petition, the 
can be 

once the 
completed, 

be standardized to

ANODIZED 
ALUMINUM

Now ... without skilled labor, 
without darkroom facilities ...

you can have on-the-spot
production in minutes for:

3oto(oil‘

BSESBSr ■■■■■■■!
If

NEW high-current adjustable regulated Trans- 
pacs® from 6 to 32VDC, 4 and 8 amps. Regula
tion better than 0.05%. Ripple better than 2MV. 
Short circuit proof and current limiting.

AUDIO-VISUAL CENTER 460 Cambridge Avenue, Palo Alto, Calif., DA 5-5619

MORE REVIEW
Another Approach

Fortunately, there is another ap
proach, making use of individual 
elements repeated in an echelon or 
lattice array along the ground. We 
need an antenna whose cost is a linear 
function of aperture area rather than 
a more rapid function.
• By growing through re[

cost of the completed array 
accurately determined 
first element has been

• Production can 
reduce cost.

• Construction can be performed 
close to the ground to minimize 
cost.

• Funding can be extended over 
many years, facing one fiscal year 
at a time. If funding cannot be ar
ranged, this should be regarded as 
a technical failure of the design.

• The antenna can be used while it 
is under construction to hold the 
interest of competent scientists.

Examples Shown
Examples were shown of several 

radio astronomy installations in opera
tion or in development that make use 
of this design. In the United States, 
the largest radio telescope (defined 
as an instrument that has been used 
for radio astronomy) is still only 90 
feet in diameter. The discussion of the 
600-foot and 140-foot dishes has 
served to hold back attempts to ex
ceed the 90-foot mark elsewhere in 
the United States. The contrast be
tween radio astronomy today in the 
United States and outside the United 
States is disheartening indeed.
• The 250-foot Jodrell Bank telescope 

has been producing results in the 
form of a flood of competent sci
entific journal articles for five years 
now. Note also the contrast be
tween two large dishes on which 
design commenced in 1955: one 
now operating in Australia with 
210-foot diameter (originally dis
cussed at 260 feet) and one incom
plete but scheduled for 140 feet.

• The professional radio astronomers 
are financed at foreign institutions 
in groups of 25 or so. In the United 
States, it is difficult to hold more 
than one good radio astronomer 
per location (possibly this is so at 
universities because radio astron
omy falls between physics and elec
trical engineering, is not supported

(Continued on page 10)
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611 Hansen Way, Palo Alto, California 
An equal opportunity employer
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Order from Palo Alto Chamber of Commerce 
P.O. Box 1321, Palo Alto, California

Electronics 
Research

6061 W. 3rd St., Los Angeles 36, Cal. WE 7-0780

800 San Antonio Rd., Palo Alto, Cal. DA 6-9800

P. 0. Box 6544, San Diego, California AC 2-1121

ELECTRONICS DISTRIBUTORS

0ECH-STOK 
INC.

VARI AN 
associates

ELECTRONICS DISTRIBUTION
PLUS

A new patented self-shielded mechanism makes 
possible:
• The largest scale-per-meter-size made.
• The highest torque-to-weight ratio of any 

meter.
• An exceptionally high order of linearity.
• The elimination of special calibration when 

meters are mounted on magnetic or non
magnetic panels.

Other features include-.
• Gasket sealing to lock out dirt and 

contaminants.
• Satin-black, glare-free aluminum bezel finish.
• Long, easily-read scale with distinctive 

markings.
• No interaction when meters are mounted 

bezel-to-bezel.
• Consistent accuracy.
Ammon panel meters are on the shelf at Tech- 
Stok for immediate delivery. Engineering and 
application assistance is also available from 
Tech-Ser, Inc. engineers.

AMMON INSTRUMENTS, INC.

ADVANTAGES
OFFERED:

Small, competent
groups
Opportunities for
advancement
Desirable location
Stanford University
Rewards for individual contribu
tions
Excellent benefit plan

Important engineering positions also 
exist in microwave tube applications, 
product engineering, and manufac
turing.
Interested applicants please send 
detailed resume to TECHNICAL EM
PLOYMENT:

ULU**I>O»> * I

In the Space Age
A new booklet about Electronics Research 
and Development in the Palo Alto - Stanford 

Area. Ideal for distribution to company exec
utives, staff, and customers in other areas.

VARIAN ASSOCIATES, acknowl
edged leader in microwave tube 
research, development, and 
manufacturing, with headquar
ters on the San Francisco Penin
sula, is seeking key additions to 
its Tube Division technical staff.

MICROWAVE TUBE ENGINEERS 
are invited to discuss with us 
several new challenging posi
tions now available due to con
tinued expansion of VARIAN’s 
high power Klystron projects in 
the Palo Alto development lab
oratories.

QUALIFICATIONS 
ARE:

BSEE (or equivalent) degree
Five to ten years high power 
Klystron development experi
ence
Some project management ex
perience
Desire to assume major project 
responsibility

STYLING 
MOVEMENT 
LOCAL STOCK
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Electronic 
Sales Engineer

Electronic
Engineers and
Scientists

Straube Associates. Inc.
1943 University Avenue 

Palo Alto, California

Drop in for a free 
ABACUS

PROFESSIONAL 
AND TECHNICAL 
RECRUITING 
ASSOCIATES
(A division, of the Permanent 
Employment Agency)

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

UDEBROD BROS. SILK CO., INC.
-------------------------------------------------------------------------------  FOUNDED IN - -----------------------------------------------------------------------------------------

and. learn about the 
opportunities for career 
advancement with our 
many client firms on both 
the West and East Coast.

(Companies pay the fee, 
of course.)

J

Jan. 24: Complete papers for the 
Third PICA Conf, to be held Apr. 24- 
26, 1963, in Phoenix, Ariz. A title and 

a I 50-200-word abstract, as soon as 
possible, to: G. W. Stagg, prog. chm.. 
American Electric Power Service 
Corp., 2 Broadway, New York 8, N.Y.

november 1, 19 6 ’

225 WEST 34th STREET, NEW YORK 1, NEW YORK 
West Coast Office: 2833 S. Olive St., Los Angeles 7, Calif.

( D
Gudelace touching 

wire

is distributed evenly over the full 
width of the tape. The special micro
crystalline wax in Gudelace acts as a 
“cushion” or buffer between the in
sulation and the tape. This wax is 
soft—it gives under pull. Thus, this 
wax cushion always remains between 
the insulation and the lacing tape 
itself. Gudelace doesn't cut thru!

Why Doesn’t Gudelace Lacing Tape Cut Thru?
Take a round piece of lacing cord and 
tie it! When you pull, you create a 
cutting edge on the side touching the 
cord. The tighter you pull, the sharper 
the cutting edge!

Gudelace is different! When you 
pull flat braided Gudelace, it spreads, 
creating a broader surface touching 
the wires. With Gudelace, the stress

MORE REVIEW

by either, yet does not stand as a 
department by itself).

The shortage of United States sup
port for radio astronomy science has 
seriously curtailed discovery, permit
ting foreign groups with amassed 
brain-power to forge ahead with 
"string and sealing-wax" radio tele
scope systems. The super-dish does 
not seem the correct approach.

ROLPH B. DYCE

PAPERS CALLS
Dec. 1: Three copies of the paper, 

including one set of reproducible 
illustrations and a photograph and 
biography of each author, should be 
submitted for a special issue of the 

"Proceedings" on new energy sources 
for publication during the spring of 
1963 on the following: (a) thermo
electricity; (b) plasma physics (plasma 
diode and MHD generators); (c) 
photovoltaic conversion; (d) fuel cell; 
and (e) new approaches to power 
production. A brief description or 
suggested titles of possible contribu
tions should be submitted to: W. H. 
Clingman, editor, IRE New Energy 
Sources Issue, Texas Instruments, Inc., 
P.O. Box 5474, Dallas, Texas.

An electronic sales engineer 
is needed by an expanding 
electronics manufacturers’ 

representative. Basic require
ments include a good techni
cal background and either 
sales experience or basic 
sales aptitude.

Compensation is commensu
rate with performance and 
includes salary, commission, 
bonus, fringe benefits, and 

expenses. Please send resume 
or letter describing back

ground to:

Write for free samples of Gudelace and our Technical Products Data Book which ex
plains why Gudelace and other Gudebrod lacing materials offer real economy and 

better profits for you!

progress, selection in this category to 
be based on 200-word abstract due 
Jan. 15. No preprints required for 
10-minute papers. Abstracts should 
be submitted to the program chair
man: Dr. G. Sargent Janes. Avco- 
Everett Research Lab., 2385 Revere 
Beach Parkway, Everett 49, Mass.

Dec. 15: 800-word abstracts for 
either 10- or 20-minute presentations 
at the Fourth Symposium on Engineer
ing Aspects of Magnetohydrodynam
ics, University of California, April 
10-11. Authors of 20-minute papers 
should submit reproducible copies of 
their paper by Feb. 20, 1963, for pre
printing, not to exceed 4000 words. 
Ten-minute papers may consist of 
brief reports on research currently in

C 0
Round Cord 
after pulling

( TH)
Gudelace 

after pulling

( 0
Round Cord 

touching wires
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Model 300-H-S/2 Price: $235.
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of 115 volts.

SPECIFICATIONS

Write for brochure

INC.

1 , 196 2 grid — 1 1

REGULATORS

.070 ID 7/16 HEX

1

1/4

II11111

NC.

b

Indicated voltage 
changes less than %% 
for line voltage change 
of 10% from nominal

One logarithmic voltage scale, individually cali
brated for the same high accuracy over the entire 
5 inches of mirror-backed scale

NEW BALLANTINE VTVM 
MEASURES SIGNALS AS 
LOW AS 30 MICROVOLTS

CURRENT 
TEST 
in (Ma)

12 •141617
1920
23252030333740
4550
5560 
65 707585 95105115125140155170190 210230 

250275305 
335370

Voltage Range ............... 30 to 300 V
Frequency Range ........... 10 cps to 1 Me
Accuracy....... 300 pV to 300 V

2%, 10 cps —700 kc 
3%, 700 kc—1 Me

30 azV to 300 MV
5%, 100 cps to 100 kc

NOMINAL 
VOLTAGE 
Ez (Volts) 
@1n

200 
180 
160 
150
130 
120 
110 
100

91 
82 
75 
68
62 
56 
51 
47
43
39 
36 
33 
30
27 
24 
22 
20
18

A.C VOLTS 
•O

r--

Model 300-H
Price: $230.

MAX. 
PER 
EIA
300
260
200 
175 
100

75
55
40
35
25
22
18
17
16
15
14
12
11
10
9 
8
7
5
5
4
4
4
3
3
3
3
3
2
1.5
1.3
1.2

DYNAMIC IMPEDANCE 
’. Z‘lt @ I if (ohms)

TYPICAL
FOR DIODES, 

INC.
250
230 
180 
135

70
50
35
30
25
19
15
12

r ii
9.0
8.0
7.0
6.0
5.5
5.0
4.5 
4.0
3.4
2.8
2.6
2.4
2.2
2.0
1.9
1.8
1.7
1.6
<0
0.75 
0.50 
0.45

■^^^odeT
7303 Canoga Avenue • Canoga Park, California

TYPE

1N3015 
1N3014 
1N3012 
1N3011 
1N3009 
1N3008 
1N3007 
1N3005 
1N3004 
1N3003 
1H3002 
1N3001 
1N3000 
1N2999 
1N2997 
1N2995 
1N2993 
1N2992 
1N2991 
1N2990 
1N2989

•M

november

Over 5,000 hours of life within specifications be
tween calibrations

•v TEN WATT 

SILICON ZENER

I

i »

/ 1032
f NF-2A (MOD.)

O I
li

XvSwWfc

Tf 
-280 MAX. 
MAX

— Since 1932 —

([A BALLANTINE LABORATORIES 
Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF YOUR REQUIREMENTS FOR 
AMPLITUDE. FREQUENCY. OR WAVEFORM WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR ALSO AC DC AND DC AC 
INVERTERS. CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT-READING CAPACITANCE METER. OTHER ACCESSORIES.

1,8
|4----  0.800 MAX—♦]<- 7/16

• 10 WATTS DISSIPATION UP TO 75°C 
CASE TEMP.

• EXTREMELY LOW THERMAL IMPEDANCE 
(5°C/watt max.)

* EXTREMELY LOW DYNAMIC IMPEDANCE
• LOW THERMAL COEF. (%/°C)
* STANDARD DO-4 STUDMONT PACKAGE
• HIGH TEMPERATURE CONSTRUCTION
* INTERCHANGEA8LE with EXISTING TYPES
* POSITIVE OR NEGATIVE BASE MOUNTING

IN NORTHERN CALIFORNIA REPRESENTED BY 
STRAUBE ASSOCIATES. INC.

DA 3-2476 (PALO ALTO)

A.C. VOLTS

“ DtCIBllS

RMLANT1NE LABORATORIES.INC.



 manufacturer/representative index 

I

Div...

1

Div.

Ramo Wooldridge.

1 2 —grid

I
I

Dynamics Instrumentation Co,
Dynatran Electronics Corp

Logan & Associates, Jack
801 Mahler Road, 
Burlingame; OX 7-6100

Instruments for Measurements
251 So. Murphy Ave- 
Sunnyvale; RE 6-8680

...........................Costello & Co.
R. W. Thompson Associates 

Peninsula Associates 
Carl A. Stone Assoc., Inc.

G. H. Vaughan Co. 
McCarthy Associates 

............. James S. Heaton Co.
Carl A. Stone Assoc., Inc. 

......................... Premmco, Inc.

......James S. Heaton Co. 
J. T. Hill Co. 

V. T. Rupp Co. 
.....James S. Heaton Co. 
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.. T. Whychell Company 
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Birnbaum Sales Co. Inc. 
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. O'Halloran Associates 

........ ..Walter Associates 
....Belsco

James S. Heaton Co.
T. Louis Snitzer Co. 

Carl A. Stone Assoc., Inc. 
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Electronic £>ales Associates 
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...........James S. Heaton Co.

J. T. Hill Co.
G. H. Vaughan

Heaton Co., James S.
413 Lathrop St., Redwood 
City; EM 9-4671

Geist Co., W. K.
Box 643, Cupertino, Calif.;
YO 8-1608, AL 3-5433

Hill Company, J. T.
1682 Laurel, San Carlos;
LY 3-7693

Long & Associates, Inc.
505 Middlefield, Redwood
City; EM 9-3324

Electronic Sales Associates
420 Market, San Francisco: 
EX 2-8847

Richard A. Strassner Co. 
................ G. H. Vaughan 
...................Costello & Co.

.J • T. Hill ^3o. 
............ J. Logan & Assoc.

Costello & Company 
535 Middlefield Road. 
Palo Alto; DA 1-3745
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Neely Enterprises 
James S. Heaton Co. 

..... O'Halloran Associates 
O'Halloran Associates 
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........ Peninsula Associates 

Components Sales California, Inc. 
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General Instrument, Capacitor Div  
General Instrument, Semiconductor Div, 
General Meters, Inc  
Genistron, Inc  
Globe Industries..................................................
Gruenberg Electric Company 

Eastern Air Devices ...........................
Edgerton, Germeshausen & Grier, Inc  
E-H Research Laboratories, Inc  
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948-9350
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Contact immediately:
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Stanford Research Institute is 
seeking Engineers or Physicists 
experienced in

section
MEMBERSHIP

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

R. A. Baugh
J. W. Brown
D. W. Chapman
D. R. Coates
D. T. Comer
F. J. Corry
R. E. Denqardi
B. A. Fox
R. R. Grove
R. R. Haven. Jr.
J. W. Haynes
R. B. Hofstad
W. M. Kelly

Packard Bell Computer 
Corporation

WEST LOS ANGELES 
and

ANAHEIM, CALIFORNIA 
ELECTRONIC ENGINEERS

Needed for
Design and Development 

in the areas of:
® Core Memories and Memory 

Systems
• Hybrid Computer Systems
• Computer Controlled Data

Acquisition Systems
o Digital Computer Peripheral 

Equipment
• High-speed Solid State

Switching Circuitry
Applicants should be graduate Elec
trical Engineers with specific experi
ence in circuitry and logic design for 
general and special purpose com
puters and computer systems and 
with specialized experience in memory 
systems, input-output equipment and 
advanced transistor circuitry.

For further information and personal 
interview, Call or write R. J. Garner

Packard Bell Computer 
Corporation

1905 Armacost Avenue 
West Los Angeles, California 

GRanite 8-0051, Ext. 6108
An equal opportunity employer

Granger Associates. .
Gudeorod Bros. Silk Co., Inc.
Neely Enterprises
Palo Alto Chamber of Commerce 
Packard-Bell Computer Corp.. 
Professional & Tech. Recruiting

Assoc
Stanford Research Institute.
Straube Associates
Technical Research Group.

TRG.West.................
Tech-Ser, Inc...
Tech-Stok, Inc.
Tektronix. Inc.
Varian Associates. .
Veneto Restaurant.

CASWELL circulators can provide a 
substantial increase in load isolation 
over that obtained with conventional 

ferrite load isolators
Example: , .
A 120-series broadband circulator (shown 
above) will provide minimum isolation of 
20-30 db with maximum insertion loss of 
0.3 or better, when serving as an Isolator 
with one port terminated. Conventional 
load isolators with equivalent BW may 
offer only 20 to 1 ratios.

Over 100 other high quality catalog 
items . . . stressing advanced features, 
competitive pricing, prompt delivery.

CALL TODAY for complete data 
297-9333 

(San Jose)

—Examine technological and en
vironmental implications upon 
over-all systems capability.

A degree in Physics or Engineering is re
quired. Advanced degrees ore preferred 
In addition, a minimum of 3-5 years of 
systems experience is desired Emphasis 
is placed on o willingness to become suit
ably familiar with a wide range of tech
nological areas to evaluate their implica
tions upon systems performance.

Please send resume or

R. K. Ditmore
DAvenport 6-6200, Ext. 3440

New, rapidly expanding company 
needs a man to work on a level with 
top management, contributing to the 
company’s growth, with responsibility 
for various challenging antenna pro
grams now under way. The individual 
we are looking for is an imaginative, 
competent, project manager or sec
tion leader in the antenna field, pos
sessing keen management and tech
nical ability. A broad background in 
basic antenna practice and theory is 
required.

TRG-West is moving forward rapidly 
with their Wire Grid HF Lens and 
high-efficiency and wide-band LF An
tennas. As a senior member of this 
division, this man will progress at the 
same rate as the company, in a field 
that has great potential.



FEATURES

$ 135

$1425
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DUAL-TRACE

10 SENSITIVITY

4.3 + NSEC RISETIME

in a Tektronix Type 585 Oscilloscope I

For a demonstration of the new Type 82 Plug-In Unit in a Type 585 
Oscilloscope (or Type 581) please call your Tektronix Field Engineer.

$1725 
$ 650

The new Type 82 Unit has 2 input channels, 4 operating modes, and cali
brated step attenuation, continuously variable between steps. Independent 

controls for each channel allow individual attenuation, positioning, in

version, and ac or de coupling as desired.

Two supplied small-size low capacitance probes provide high input-impe

dance characteristics.

Type 581 Oscilloscope
Also accepting Type 82 Unit, the Type 581 has all 

features of Type 585 Oscilloscope, except for 
sweep delay capability.
Type 581 (without plug-in)

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

TYPE 585/82
PASSBAND—typically dc-to-85 Me at 3-db down, dc-to- 
120 Me at 6-db down, dc-to-160 Me at 12-db down.
SENSITIVITY—8 calibrated steps from 100 mv/cm to 20 
v/cm, 1-2-5 sequence, continuously variable uncalibrated 
from 100 mv/cm to 40 v/cm. The dc-coupled 10X Amplifier 
extends calibrated range to 10 mv/cm to 2 v/cm, 1-2-5 
sequence, continuously variable uncalibrated from 10 
mv/cm to 4 v/cm.

RISETIME—(of oscilloscope, plug-in unit, supplied probe) 
at overall sensitivity of 1 v/cm is approximately 5 nsec.

SWEEP RANGE—24 calibrated rates from 50 nsec/cm to 
2 sec/cm, 1-2-5 sequence, continuously variable uncali
brated from 50 nsec/cm to 5 sec/cm. 5X Magnifier extends 
calibrated range to 10 nsec/cm.

SWEEP-DELAY RANGE—continuously variable from 2 
psec to over 10 sec.

TRIGGERING—de to beyond 100 Me.

PROBES—increase input R to 10 megohms and decrease 
input C to approximately 7 pf.

Dual-trace display of input and output pulses of 
a transistor amplifier at 10 nsec/cm. Lower 
trace delayed 1 nsec by the amplifier under ob
servation. Note time resolution. The Type 585 
Oscilloscope—with 82 Unit—can display time 
coincidence between Input channels with no 
measurable difference at 10 nsec/cm.
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Adaptable and versatile, the combination features:

1. Slow sweeps as well as fast sweeps and versatile main sweep trig

gering facilities compatible with the bandwidth capabilities— for 
general-purpose laboratory work.

2. 4.3-nsec risetime at 10 mv/cm, 4-nsec risetime at 100 mv/cm, 

10 nsec/cm sweep rate—for high-speed pulse analysis.

3. Two identical input channels and 2 modes of calibrated sweep 
delay—for a wide variety of specialized laboratory applications.
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Dual-trace display of 100 Me sine waves at 10 
nsec/cm. Phase difference Is approximately 55 
degrees. Phase comparison and similar meas
urements are possible with the stable high- 
frequency triggering system of the Type 585.

Type 585 (without plug-in)  
Type 82 Dual-Trace Unit....................................

(includes 2 low capacitance passive probes)
Type 81 Plug-In Adapter....................................

The Adapter allows insertion of 17 letter-series plug-ins 
without loss of bandwidth or basic sensitivity of the plug-in.

w
rp? Now, with a Type 585 Oscilloscope—and Type 82 Plug-In 
H Unit—you can have high-sensitivity wide-band dual-trace 

\ operation combined with calibrated sweep delay.
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Tektronix, Inc. san francisco field offices
3944 FABIAN WAY • PALO ALTO. CALIF. • DAvenport 6-8500

3530 GOLDEN GATE WAY • LAFAYETTE. CALIF. • YEUowstone 5-6101 
From Oakland. Berkeley. Richmond, Albany and San Leandro: CLifford 4-5353



ELECTRONIC MANUFACTURERS’ REPRESENTATIVES
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victory over your electronic instrumentation 
problems is a foregone conclusion. If you’re 
on the firing line, sound the call for your 
Neely Field Engineer. He’ll come “on the 
double” from one of Neely’s 8 offices in Cali
fornia, Arizona, Nevada and New Mexico.

BALDWIN-LIMA-HAMILTON CORPORATION, Electronics Division, Waltham, Massachusetts • BOONTON RADIO CORPORATION, 
Rockaway Township, New Jersey • DAGE DIVISION, Thompson Ramo Wooldridge Inc., Michigan City, Indiana • DYMEC, A Division 
of Hewlett-Packard Company, Palo Alto, California • EMCOR, Ingersoll Products Division, Borg-Warner Corporation, Chicago, 
Illinois • HARRISON LABORATORIES, INC., A Division of Hewlett-Packard Company, Berkeley Heights, New Jersey • HEWLETT- 
PACKARD COMPANY, Palo Alto, California • McLEAN ENGINEERING LABORATORIES, Princeton, New Jersey • F. L. MOSELEY 
COMPANY, Pasadena, California • SANBORN COMPANY, Waltham, Massachusetts • VARIAN ASSOCIATES, Palo Alto, California.

ONE OF NEELY’S EIGHT OFFICES IS LOCATED CONVENIENTLY NEAR YOU . ..FULLY STAFFED TO HELP FILL YOUR ELECTRONIC NEEDS

NORTH HOLLYWOOD, 3939 Lankershim Boulevard • Phone: TR 7-1282 • TWX: N-HOL 7133 • SAN CARLOS, 501 Laurel Street • 
Phone: 591-7661 • TWX: S Car Bel 94 • SACRAMENTO, 1317 Fifteenth Street • Phone: Gilbert 2-8901 • TWX: SC 124 • SAN 
DIEGO 1055 Shafter Street • Phone: AC 3-8103 • TWX: SD 6315 • ALBUQUERQUE, 6501 Lomas Boulevard, N.E. • Phone: 
255-5586 • TWX: AQ 172 • LAS CRUCES, 114 S. Water Street • Phone: 526-2486 • TWX: Las Cruces NM 5851 • SCOTTSDALE, 
771 S. Scottsdale Road • Phone: 945-7601 • TWX: Scsdl 547 • TUCSON, 232 S. Tucson Blvd. • Phone: MAin 3-2564 • TWX: TS 5981.

The corps of Neely Field Engineers work for 
results, not decorations. Service beyond the 
call of duty is their everyday way of doing 
business. With the kind of ammunition sup
plied by the 11 leading electronic manufac
turers represented by Neely, quick and total


