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Cover: Experiments are being conducted for sending data through satellite 

links.  Here, Telstar and ground‐based equipment move data between 
two IBM computers.  More on page 8. 

Page 10: We see the first steps of the AIEE and IRE coming together locally 
under the new umbrella of the IEEE.  Education and Student Relations 
teams will meet to decide how to work with the many student chapters, 
most of which are already joint AIEE/IRE units. 

  
 



November 19 (Monday) EBSS
November 20 (Tuesday) PGSET
November 21 (Wednesday) PGMIL
November 27 (Tuesday) PGAP/PGCS/AIEE
November 27 (Tuesday) PGPEP
November 28 (Wednesday) PGI
November 29 (Thursday) PGIT
December 6 (Thursday) PGAC
December 13 (Thursday) PGRFI

. . telstar data transmission
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Challenging scientific work in the field of Electronic Counter Meas­
ures and other defense systems studies now exists at Sylvania. 
Openings are also available in the following fields: Operations 
Research —Systems Analysis, Design —Design and Develop­
ment of Antennas, Receivers, Transmitters, Transceivers, 
Servos —Analog Computers —Mechanical Design —Field 
Engineering. Sylvania is located but 40 minutes south of San 
Francisco. Furthering your education? Sylvania encourages and 
sponsors graduate study at Stanford and other nearby institutions.

SYLVANIA ELECTRONIC SYSTEMS 
Government Systems Management 

^for GENERAL TELEPHONE&ELECTRONIC^

november 15, 1962

Write in confidence to
E. Quattrocki

SYLVANIA ELECTRONIC SYSTEMS • WEST
Box 205-G-11 • Mountain View • California

An Equal Opportunity Employer 8140
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SPECIFICATIONS
Range: 

Frequency: 
Accuracy:

New hp portable AC Voltmeter
100 pv to 300 v • 5 cps to 2 MC

r

•034

november 15, 1962

____________

2% accuracy is yours over a major portion of the frequency 
range with this new battery-operated hp 403B AC Voltmeter. 
Carry it anywhere and quickly make direct measurements 
from 100 microvolts to 300 volts, 5 cps to 2 me.
Battery charge, easily checked with a front-panel switch, is 
automatically restored while you use the 403B on your 
bench or from your ac line.
The instrument itself always operates from its battery supply, 
and the battery operation permits complete isolation of the 403B 

from power line and external grounds—eliminating 
hum and ground loops. Signal ground may be 
±500 v de from external chassis. The meter 
responds to the average value of the input, is 
calibrated in the rms value of a sine wave. The 
solid state, compact 403B weights only 6^ lbs.
HEWLETT-PACKARD COMPANY 
CONTACT OUR ENGINEERING REPRESENTATIVES, 
NEELY ENTERPRISES—Los Angeles, 3939 Lankenhim Blvd., 
North H'wd., TR 7-1282 and PO 6-3811; San Francisco, 501 
Laurel St., San Carlos, 591-7661; Sacramento, 1317 Fifteenth 
St., Gl 2-8901; San Diego, 1055 Shafter St., AC 3-8103; 
Scottsdale, 771 S. Scottsdale Rd., 945-7601; Tucson, 232 So. 
Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd., 
N.E., 255-5586; Las Cruces, 114 S. Water St., 526-2486. • 
LAHANA & CO.—Denver, 1886 S. Broadway, PE 3-3791; Salt 
Lake, 1482 Major St., HU 6-8166 • ARVA, Inc. —Seattle, 
1320 Prospect St., MA 2-0177; Portland, 2035 S.W. 58th Ave., 
CA 2-7337 • EARL LIPSCOMB ASSOCIATES-Dallas, 3605 
Inwood Rd., FL 7-1881 and ED 2-6667; Houston, 3825 Rich­
mond Ave.. MO 7-2407.

Nominal Input 
Impedance: 

Maximum Input:

0.1 to 3 v rms full scale, 12 ranges
5 cps to 2 me
0° C to 50° C, within i2% of full scale 
from 10 cps to 1 me, within ±5% of full 
scale from 5 to 10 cps and 1 to 2 me 
(on 300 v range, accuracy is ±10X from 
1 to 2 me; AC-21A 10:1 Divider Probe 
allows measurements to 300 v in the
1 to 2 me range with an accuracy of 
±5%); 00 C to —20° C, ±8% of full 
scale from 5 cps to 2 me
2 meg-40 pf, 0.001-0.03 v ranges; 20 pf, 
0.1-3 v ranges; 15 pf, 10-300 v range 
600 v peak, 0.3-300 v ranges; 25 v rms, 
600 v peak, 0.001-0.1 v range
4 rechargeable batteries (furnished). 
40-hr operation per recharge, up to 500 
recharging cycles. Self-contained 
recharging circuit functions when 
instrument is operated from ac line
< 0.08% at full scale, < 0.2% at 50% of 
full scale, < 0.8% at 10% of full scale
5V wide, 6-3/32* high, 8* deep
hp 403B, $310.00; hp AC-21A, $30.00



4 — grid

BALLISTIC 
MISSILE 
DEFENSE 
AT HUGHES

Expanding programs:
■ Contracts in ALL phases of BM 
defense — Boost, Midcourse, and 
Terminal.
■ Satellite Defense.
■ Aerospace Defense.
■ Hardened Base Defense.
■ BM Defense Technology—Dis­
crimination Techniques, Kill Mech­
anisms, Re-entry Physics and 
Measurements, Laser Technology 
for Defense, Boost Radiation Meas­
urements.
■ Penetration Aids and Systems.
■ Re-entry Target Vehicles.

Data Processing 
Electronics 
Radar

1.5, 1962Jvember

Openings for qualified engineers 
and scientists with demonstrated 
competence in these areas: 
IR and Optics 
Propulsion 
Aerodynamics 
Re-entry Physics 
Guidance and Control 
Nuclear Technology 
Operations Analysis 
Interceptor Technology 
Systems Engineering
If you are interested, have a degree 
from an accredited university and are 
a U.S. citizen, we invite your inquiry. 
Please contact:

Mr. Robert A. Martin 
Head of Employment 
Hughes Aerospace Div. 
11940 W. Jefferson Blvd. 
Culver City 11 .California

Creatinp a new world with Electronics
I-------------------------------------------------------- |

! HUGHES
i i
i____________________________ i

HUGHES AIRCRAFT COMPANY

AEROSPACE DIVISIONS
An equal opportunity employer.
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advertising
BAY AREA & NATIONAL: Ernesto Montano, 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

learn more about 
THERMISTORS
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officers
Treasurer—Jack L. Melchor 
HP Associates, Palo Alto

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

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

. 20, 21

. . 22

Chairman—Peter Lacy
Wiltron 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

This concise data book by VECO is a 
treasury of information on Thermis­
tors. Its contents include: Operating 
characteristics and applications of 
Thermistors; Temperature-Resistance 
characteristics of Thermistors; Volt­
age-Current characteristics of Therm­
istors; Current-Time characteristics 
of Thermistors; plus valuable data on 
the uses of Thermistors.

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

In recent satellite data transmission 
test of IBM, message from 1401 data 
processing system in N.Y. to 1401 in 
France was converted by a 1009 
transmission unit from binary coded 
decimal form into special code. Serial 
bits converted into audio signals in 
AT&T digital subset were then trans­
mitted to Maine earth station, thence

by microwave via Telstar to station 
in France and by line to receiving 
terminal. Digital subset reconverted 
message into code for another 1009, 
which checked for error and con­
verted to standard binary coded deci­
mal characters for receiving compu­
ter. For more on Telstar see meeting 
calendar and story on page 8.

volume 9, number 6 /5, 1962
Published twice a month except July and August by San Francisco Section, Institute of Radio Engineers

| P. O. Box 1378, Oakland, California j
I Please send me a free copy of the I 
I BRILL - VECO illustrated booklet on I 
| Thermistors. |
1 M 1  
j Name j
I Title Dept I
I c-I Firm name j 
j Address |
I City State I

___________ I
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MEETING CALENDAR

PROFESSIONAL GROUPS
reporters o Tuesday, November 27

PROFESSIONAL GROUPS:

AUDIO: HERB RAGLE. AMPEX CORP.

o Tuesday, November 27

8:30 P.M.

project engineering, John Brussolo, computer engi-

GODDARD. SAN FRANCISCO SECTION OF AIEE
• Tuesday, November 277:30 P.M.

staff

november 15, 19626 — grid

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

RADIATION LABORATORY

AUTOMATIC CONTROL: A. S.
McALLISTER, SAN JOSE STATE 
COLLEGE

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

BIO-MEDICAL ELECTRONICS: JAMES
BLISS. STANFORD RESEARCH 
INSTITUTE

COMMUNICATIONS SYSTEMS:
MAURICE H. KEBBY, LENKURT 
ELECTRIC COMPANY

CIRCUIT THEORY: R. E. KIESSLING 
ITT LABORATORIES

SPACE ELECTRONICS AND TELEM­
ETRY: TOM LINDERS, LOCKHEED

ELECTRON DEVICES: MAHLON 
FISHER. SYLVANIA. MICROWAVE 
DEVICE DIVISION

ELECTRONIC COMPUTERS: WILLIAM 
DAVIDOW. GENERAL ELECTRIC 
COMPUTER LABORATORY

MILITARY ELECTRONICS:
J. WETTSTEIN, LOCKHEED

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

BROADCASTING: BEN WOLFE. KPIX- 
TV

ve., Richmond

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

production
EDITORIAL ASSISTANT:

DORIS GOULD

ADVERTISING ASSISTANT:
CAROLYN JURGENSEN KASTOR

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

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

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

Radio Frequency Interference 8:00 P.M. • Thursday, December 13
"Error Detecting Codes for Computer Data Communications Systems’ 
Speaker: Dr. Fred B. Wood, communications subsystems, IBM, San Jose 
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto 
Dinner: To be announced, no reservations required

Space Electronics & Telemetry 8:15 P.M. • Tuesday, November 20
"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

HISTORIAN: EARL G.
VARIAN ASSOCIATES

INSTRUMENTATION: JAMES HUSSEY.
GENERAL RADIO COMPANY

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

Communications Division
(Joint meeting with PGAP and PGCS)
"The Telstar Experiment"
Speaker: Dr. Donald A. Chisholm, technical staff, Bell Laboratories 
Place: Pacific Tel. & Tel. Auditorium. 140 New Montgomery Street, S.F.

EAST BAY SUBSECTION 8:00 P.M. • Monday. November 19

"Human Nervous System as a Thinking Mechanism" (Wives' Night)
Speaker: Hyman Olken, Lawrence Radiation Laboratory, Livermore
Place: Villa San Ramon, San Ramon, Highway 21
Dinner: 6:30 P.M., Villa San Ramon, club steak, $3.50, including tax and tip
Reservations: Carl Fernberg, Sandia, 447-5100, Ext. 2286; Berkeley, 843-2740, 

Ext. 5434; Livermore, 447-1 100, Ext. 801 1

Antennas & Propagation 7:30 P.M.
(Joint meeting with PGCS and AIEE, see below)

Automatic Control 8:00 P.M. ° Thursday. December 6
"Drag-Free Satellites, Contractor Control in Rotating Reference Frames 
Speaker: Ben O. Lange, graduate study engineer/scientist, Lockheed 
Place: Electrical Engineering 126, Stanford University, Stanford 
Dinner: 6:30 P.M., Rickey's Hyatt House, 4219 El Camino, Palo Alto 
Reservations: Mrs. Pauline Eckman, DA 1-3300, Ext. 268

Communications Systems 7:30 P.M.
(Joint meeting with PGAP and AIEE, see below)

Information Theory 8:00 P.M. ® Thursday, November 29
"A Threshold-Detection Theory and Its Application to Radar Astronomy" 
Speaker: Dr. Robert Price, visiting professor, electrical engineering, UC 
Place: Philco Auditorium, Bldg. 56, 3825 Fabian Way, Palo Alto
Dinner: 6:00 P.M., Sakura Gardens, 21 1 6 N. El Camino Real, Mountain View 
Reservations: Mrs. Radi, YO 8-621 1, Ext. 2460, 2522, or 2244

Military Electronics 8:00 P.M. • Wednesday, November 21
"Satellite Control and Communications Systems," 30-Minute Movie, Horizons 

Unlimited"
Speaker: Robert Vader, control and communications systems, Lockheed 
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

Product Engineering & Production 8:30 P.M. • Tuesday, November 27
"Product Engineering for Computers" 
Speakers: Charles Single, |

neering, Boeing
Place: Beckman Instruments, Inc., 2200 Wright A
Dinner Meeting: 6:30 P.M., Beckman cafeteria
Reservations: Richmond, Mary Nunes, LA 6-7730, Ext. 201; other, Marie Sharp, 

DA 4-3311, Ext. 45821; a bus may be chartered from Palo Alto if enough 

interest

RELIABILITY AND QUALITY CON­
TROL: W. WAHRHAFTIG, PHILCO 
CORPORATION
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CHAIRMAN 
EAST BAY SUBSECTION
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There is a great deal being written 
today about technological achievements. 
But the mass of literature before the 
public uses the word scientific as the 
predominant adjective. One can read 
about our scientific achievements in 
conquering space (seldom engineering 
achievements) or our teams of scientists 
(seldom engineers) who have made our 
various scientific programs possible. Per­
haps this explains why we are again fac­
ing an engineering shortage. Maybe we 
need more public relations agents to ex­
plain to the public.

I feel that parents and their children 
have to be made to realize that engineer­
ing is a rewarding and desirable profes­
sion. Our country’s future is our chil­
dren's future. It follows then that the 
future or our country and of the free 
world depends upon the education and 
heritage we choose to leave our children. 
We, as engineers, must have an interest 
in their education. Do we really know 
what is going on in our schools? Are we 
aware of the changes that are occurring 
in teaching methods? Despite its im­
portance, many able high-school students 
avoid studying physics. In 1956, a 
large group of professors, high-school 
teachers, industrial scientists, and engi­
neers organized the Physical Science 
Study Committee (PSSC) to do something 
about it. A completely new approach to 
the teaching and, more important, to the 
learning of physics has been worked out. 
The PSSC course presents physics as an 
intellectual and cultural pursuit which is 
part of present-day human activity.

The course begins with the funda­
mental ideas of time, space, and matter. 
The student is shown that these concepts 
cannot be separated and that they are 
a very real part of the world he sees 
about him. He is shown the tremendous 
range of dimensions from the small size 
of atoms to the large distance in the 
galaxies. Laboratory experiments 
used to show how measurements are 
made and how their range may be ex­
tended by the use of simple instruments. 
After this exposure to time and space, 
the student goes on to study matter and 
its movement through space.

After presenting this broad picture of 
the universe, certain fields of physics 
are examined in more detail. Instead of 
beginning with mechanics, the PSSC 
course starts with light, because it is a

is left for basic underlying principles to 
tie things together. To date, only about 
2000 teachers are using the PSSC course 
and the films and lab material that go 
with it Let’s find out more about it and 
encourage this type of teaching locally.

While we are waiting for someone to 
develop today’s ideal curriculum for the 
electrical engineer of the future we would 
do well to concentrate on stimulating 
today's student to continue his thirst for 
knowledge. To this end the section has 
contributed greatly. Student awards are 
an important activity, and the subsection 
intends to carry this program to the East 
Bay area this year.

In closing, I would like to plead the 
case for the open mind. As engineers, we 
must be particularly careful not to dis­
miss an idea because someone was dis­
like on political grounds puts it forward. 
The mass media do this all the time. Re­
member Vishinsky’s statement five or 
six years ago that nuclear explosives 
could be used to move mountains, change 
the course of rivers, etc.? The American 
press poked fun at the idea. Of course 
it was Russian propaganda, but when we 
exploded an atomic charge underground 
to prove the potential for excavation, the 
idea suddenly seemed to have merit. A 
prejudiced mind doesn’t harm one’s en­
emy, it harms oneself. Now, more than 
ever before, we stand a chance of losing 
our technical link with other countries. 
It seems that our propaganda is always 
right; only the other fellow’s jars us.

The engineer who aspires to learn has 
his work cut out for him in such an at­
mosphere. He must learn that people in 
general are carried along by the social, 
political, economic, and psychological in­
terests of the time. He must seek pa­
tiently for the truth behind the appear­
ance of things. Truth is hard to come by, 
and it may only be an approximation when 
it is reached. But if it is pursued in this 
spirit, our personal education will never 
cease, and, with luck and persistence, 
we will grow in mind as well as in years.

more familiar subject. The particle the­
ory of light is introduced and, when ex­
periments show it to be inadequate, the 
student is introduced to wave theory. 
Waves are presented, not as complex 
dynamical systems, but as waves on 
ropes and ripples on water. The colors 
of oil slicks and formation of images by 
lenses are shown to be aspects of the 
wave nature of light. During this portion 
of the course, the kinematics of the 
world is emphasized. The second portion 
of the course treats dynamics, beginning 
with the laws of motion and proceeding 
to gravity.

In the final portion of the course, elec­
tricity is introduced as a fundamental 
characteristic of particles previously 
studied. The student learns how electric 
forces are measured, how to determine 
the masses of electrons and protons, and 
also learns about the motion of charged 
particles in electric fields. The produc­
tion of magnetic fields by magnets and 
electric currents is considered next, to­
gether with a discussion of the forces 
they exert on moving charges. From a 
study of the laws of induction some feel­
ing is obtained for the existence of elec­
tromagnetic waves and the connection 
between electric phenomena and the 
electromagnetic spectrum.

In this way the PSSC course presents 
physics as a logical and integrated sub­
ject. Too hard a course? Enough to scare 
any boy back out to Auto Shop? I don’t 
think so. I tracked down a copy of my 
high-school physics book and find most 
of the section on electricity devoted to a 
detailed description of a radio station 
and a radio receiver. Heat and sound 
appear as separate topics from elec­
tricity and light. The book is so filled 
with specific examples that little room

remarks from the
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wescon news
COMMITTEE CALL

Meyer Leifer, Section-WESCON 
director and convention chairman of 
the 1963 WESCON to be held at the 
Cow Palace August 20-23, has re­
peated his invitation to members of 
the San Francisco Section to join the 
committee of their choice for the 
event.

"We
our

eeting ahead

TELSTAR/AIEE/PGCS/PGAP

The Bell Telephone Laboratories 
department head responsible for the 
groups which developed the travel­
ing-wave tube for the Telstar satellite 
and the ground station will address a 
joint meeting of AIEE, PGAP, and 
PGCS on November 27.

Dr. D. A. Chisholm, member of the 
technical staff at Bell since 1953 con­
cerned with electron tube develop­
ment, mainly reflex klystrons and 
traveling-wave tubes, was educated at

fleeted signal. This redistribution of 
the transmitted signal energy by the 
target can be characterized by a two- 
dimensional "scattering function." 
Knowledge of this function, together 
with the specification of the trans­
mitted signal, is sufficient to deter­
mine the receiver that can best detect 
the presence of the target. The re­
ceiver structure thus arrived at is a 
logical merger of correlation and ra­
diometry concepts that are already 
well understood in radar and passive 
radio astronomy, respectively.

Using receiver output signal-to- 
noise ratio as the detectability crite­
rion, the transmitted waveform can 
be optimized under an energy con­
straint when the scattering function 
of the target is known. Simple target 
models show that low-TW signals are 
generally superior, and' that there is 
an optimum length for the transmitted 
pulse. With the transmission and re­
ceiver optimized, the target detect­
ability deteriorates as the product of 
the multipath spread by doppler 
spread increases, while with a simpler 
but generally nonoptimum matched- 
filter receiver the deterioration is con­
siderably more rapid.

Robert Price received the A.B. in 
physics from Princeton in 1950 and 
the Sc.D. in electrical engineering 
from M.l.T. in 1953. Except for a year 
spent as a Fulbright Fellow in radio 
astronomy research at the Common­
wealth Scientific and Industrial Re­
search Organization in Sydney, Aus­
tralia, he has been continuously at 
the Lincoln Laboratory of M.LT., from 
which he is presently on leave. His 
interests lie in the area of statistical 
communication theory, and partic­
ularly in its practical application. He 
is a fellow of the IRE and a member 
of the Franklin Institute, Phi Beta 
Kappa, and Sigma Xi, and serves on 
Commission 6 of U.R.S.I.

Olken

meeting ahead
EBSS LEARNS BRAIN FUNCTION

An electronics engineer whose 
hobby since 1950 has been the study 
of the human nervous system will ad­
dress the November 19 meeting of 
the East Bay Subsection.

"The Human Nervous System as a 
Thinking Mechanism" will be the sub­
ject of Hyman Olken, senior engineer 
at the electronics engineering depart­
ment at Lawrence Radiation Labora­
tory, Livermore, and head of the 
specification group. He has devel­
oped a theory of the physiological 
mechanism underlying human thought 
processes, on which he delivered an 
invited paper at the Houston neuro­
logical symposium held recently.

The speaker will first outline the 
main features of the nervous system 
anatomy and will then explain a theory 
he has evolved on how these features 
accomplish mental functions. Signif­
icance of theories of brain function 
for new developments in communica­
tion engineering, such as random net­
works and neuristors, will be pointed 
out.

Chisholm

the University of Toronto, receiving 
the B.S. in engineering physics, the 
M.A. and Ph.D. in physics. He was 
also a research assistant at the uni­
versity in 1952-53.

we scon news
NEW DIRECTORS ELECTED

Hugh P. Moore and Dr. Lester C. 
Van Atta have been elected to four- 
year terms on the WESCON board of 
directors.

They succeed retiring members 
Bruce S. Angwin of General Electric 
Co., Los Angeles, and Donald C. 
Duncan of Duncan Electronics, Inc., 
Costa Mesa, Calif. Angwin and Dun­
can served as executive committee 
chairman and board chairman, respec­
tively, for the record-breaking 1962 
WESCON held in Los Angeles in 
August.

For Moore, who is president of 
(Continued on page 10)

meeting ahead
THRESHOLD DETECTION THEORY
Title of the talk to be given by 

Robert Price at the PGIT meeting on 
November 29 will be "A Threshold- 
Detection Theory and Its Application 
to Radar Astronomy."

In certain communication situations, 
such as those encountered in radar 
astronomy, one needs to decide 
whether or not a weak random signal 
[generally nonstationary) is present in 
a background of receiver noise. Ap­
plication of the statistical theory of 
signal detection (or "decision theory") 
to this problem in threshold signaling 
leads to receiver structures that are 
near-optimum,' yet which employ 
familiar operations and are quite 
practical to construct.

In radar astronomy, large rotating 
or turbulent targets induce both mul­
tipath and doppler spreads in the re-

are gratified by the response 
to our invitation extended through 
the Grid, but the committee struc­
ture is a large one and we need more 
volunteers for technical programs, 
facilities, field trips, the banquet, the 
Future Engineers Show, and hospital- 

•fy-
"Section members are urged once 

again to write me immediately at 
WESCON, Suite 2210, 701 Welch 
Road, Palo Alto, and volunteer their 
services. We want the committees to 
complete their formation as early as 
possible to insure smooth-working 
arrangements for this major event. 
You won't regret the time you devote 
to this important technical and pro­
fessional endeavor."
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■ Molded Teflon Body
■ Solid Silver Contacts

MAPLE AVENUE. PINE BROOK. MORRIS COUNTY. N.J.
CApifal 6-4000

West Coast Contact: California Office,

P.O. Box 206, Goleta, Calif., Phone: 967-9316

vmr Mega-Switches
D.P.D.T.

Primarily designed for use with a sweeping oscil­
lator, the Kay Mega-Switch KMC 255-A is an 
extremely fast, accurate electronically controlled 
coaxial switch that displays two related wave­
shapes on an oscilloscope. Superimpose calibrating 
reference line (3 db, 6 db. Jon frequency response 
display or switch in reference standard to estab­
lish tolerance limits.

Offering superior switch action and fre­
quency response, the Mega-Switch KMC 255-A 
provides leakage across input and output down to 
70 db and more. The switching rate is contin­
uously variable from 0.2 to 100 cps and can be 
synchronized externally or by internal circuitry.

■ Low Inductance
■ Low Resistance

■ DC to 500 me and Up ■ Low Capacitance 
Box of 12 $49.50 ppd. in U.SJ.

Frequency range: DC to 500 me
VSWR: Less than 1.15:1
Off: More than 70 db down at 200 me
Switching rate*. Variable 0.2 to 100 cps
Impedance: 50 ohms
Price: $345.00 F.O.B. Factory

($380.00 F.A.S. N.Y.)
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ELMAR ELECTRONICS
140 11th St.
TE 4-3311
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UN 1-3743
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SCHAD ELECTRONICS
499 South Market St.
CY 7-5858
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consolidation notes

FIRST JOINT COMMITTEE
First consolidated effort on

IRE/AIEE section level under the IEEE 
merger will be in the field of educa­
tion and student relations, with co- 
chairmen appointed by the San Fran­
cisco sections working together in this 
important field.

W 
imn

Hulse Honey

The cochairmen are: AIEE. E. H. 
Hulse, head, electronics engineering 
department, Lawrence Radiation Lab­
oratory, Livermore; and IRE, Richard 
C. Honey, technical program coor­
dinator, electromagnetic techniques 
laboratory, Stanford Research Insti­
tute.

The committee works with the stu­
dent branches at Bay Area colleg'es 
and universities, most chapters being 
jointly sponsored, and conducts an 
annual paper contest for engineering 
students which also has joint sponsor­
ship.

Tung-Sol
Compactrons

Compactions require less space on 
the chassis or printed circuit boards, 
less height than conventional tubes, 
less air cooling volume per function. 
More space between pins improves 
element isolation, allows higher volt­
age ratings, simplifies printed circuit 
and chassis design. Tung-Sol com­
pactrons are available in production 
volume for numerous circuit require­
ments, including radio, tv, hi-fi and 
stereo, controls and instrumentation 
equipment. Write for Tung-Sol com- 
pactron data file.

Why don’t you get the benefit of 
Tung-Sol component knowledge 
and experience too? Tung-Sol com­
ponents—whether transistors, tubes 
or silicon rectifiers—fill virtually 
every military, commercial and en­
tertainment reauirement with unex­
celled dependability. For quick and 
efficient technical assistance in the 
application of all Tung-Sol compo­
nents, contact:

MORE WESCON
Technical Systems, Inc., a Los Angeles 
and Palo Alto technical investment 
firm, it will be a second board term. 
He served WESCON as a director 
from 1956 to 1960.

Moore, who has also been prom­
inent as an officer and director of the 
Western Electronic Manufacturers 
Association, is also president of Com­
puter Equipment Corp, of Los An­
geles and is a director of Radiation at 
Stanford.

Dr. Van Atta, director of the 
Hughes Aircraft Research Labora­
tories at Malibu, returned to Califor­
nia and Hughes in 1961 after exten­
sive service in Washington as a special 
assistant for arms control in the office 
of the Secretary of Defense. He has 
been very active in affairs of IRE in 
the West and nationally, and is pres­
ently a member of the board of di­
rectors.

On the WESCON board, Moore 
and Van Atta will join six continuing 
members, including Calvin K. Town­
send, Jennings Radio Manufacturing 
Corp., San Jose; John V. N. Granger, 
Granger Associates, Palo Alto; John 
A. Chartz, Dalmo Victor Co., Bel­
mont; Meyer Leifer, Ampex Instru­
mentation Products Co.. Redwood 
City; Edward C. Bertolet, Behlman- 
Invar Electronics Corp., Santa Mon­
ica; and S. H. Bellue, Packard-Bell 
Electronics, Los Angeles.

Since WESCON will be held in San 
Francisco in 1963, the four Bay Area 
directors—Townsend, Granger, Leifer, 
and Chartz—will form the 1962-63 
executive committee. Townsend will 
become chairman of the board and 
Granger will serve as executive com­
mittee chairman.

WESCON's board is traditionally 
made up of four directors each from 
the Bay Area and from Southern Cali­
fornia, with two directors from each 
area representing IRE and two rep­
resenting WEMA. WEMA and the 
Seventh Region of IRE are WES­
CON's co-sponsors.

meeting review
MODULATION/DEMODULATION

The joint meeting of PGMTT and 
PGED at Stanford on September 26 
heard Professor A. E. Siegman talk 
about modulation of beams'of light. 
Professor Siegman has been engaged 
in work of this type at Stanford dur­
ing the past year.

The basic demodulator consists of 
a photo cathode followed by an or­
dinary microwave tube circuit. The 
most commonly used structure is a 
traveling wave tube, but the first de­
vice, built in 1955 was a klystron. At 
present, Sylvania is manufacturing a 
photo traveling wave tube with an 
optical cathode, but otherwise similar 
to their usual L-, S-, and X-band 
traveling wave tubes.

The photo cathode is a square-law 
device; that is, the beam current is 
proportional to the square of the elec­
tric field of the light beam. The detec­
tion scheme can operate in either the 
video mode (detecting a microwave 
frequency signal on a single light 
beam) or the heterodyne mode (de­
tecting the beat frequency between 
two optical frequencies). Because the 
ruby laser operates at several optical 
frequencies, the photo cathode can 
detect microwave beat frequencies 
from a single laser.

Heterodyne Scheme
Optical receivers will probably em-
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WAYNE KERR transformer ratio arm bridges: 
RF, Universal, VHF Admittance

—Gertsc/ — 
GERTSCH PRODUCTS, Inc.

— high-accuracy measurements over 
an exceptionally wide frequency range

Model B-601 /RF transformer ratio arm bridge—'measures resistance (10Q — 
IOMq), capacitance (.01—20,000mmf), and inductance (0.5/xh—50 mh) 
with 1% accuracy over a 15KC-5mc frequency range. Instrument can also 
be used to measure complex impedances (balanced, unbalanced, or with 
grounded center point),and impedances between any pair of terminals in 
a 3-terminal network.
Unit is particularly useful in measurements of transistors, and elements 
with very low Q. By use of transfer admittance techniques to extend 
the admittance range, instrument will also measure Y parameters of 
semiconductors.
Model B-221 /Universal Bridge—for 2-, 3-, or 4-terminal measurements of 
impedance or transfer admittance with an accuracy of 0.1%. Range of 
Model B-221Q — capacitance: 0.0002 mmf— 100,000 mfd. Resistance: 
50/j.Q—50,000 Mq. Inductance: 0.005 /./.h—50 Mh.
This bridge features a visual readout which displays resistive and reactive 
terms independently, avoiding any confusion from large multiplying factors. 
Instrument is unaffected by impedance of test leads, hence can be used to 
determine temperature coefficients of components under test conditions, or 
for any remote in-situ measurement.
Model B-801/ VHF Admittance Bridge—measures impedances throughout a 
frequency range of 1-100 me. Accuracy: zt 2%. This 3-terminal instru­
ment permits in-circuit measurements, and is used for measurements of 
balanced and unbalanced admittances of antennas, etc. Can also be used 
to determine transistor characteristics under working conditions. For 
measuring frequencies from 50 to 250 me, specify Model B-901. In both 
instruments, calibration is independent of frequency ... is read out in 
terms of conductance, and either positive or negative capacitance.

ploy the heterodyne scheme, for it 
has advantages in frequency selectiv­
ity and angular discrimination. The 
best optical filters pass a band 100 
gc wide, but a heterodyne system, 
detecting only at the intermediate 
frequency, could look at much nar­
rower bandwidths. And the local oscil­
lator and received signals must be 
exactly parallel when they strike the 
detector surface. Otherwise, the beat 
frequency will vary in phase across 
the face of the detector and will be 
canceled out in the resulting current. 
This property enables the detector to 
serve also as a high-gain antenna.

A modulator has been built using 
a microwave cavity and a bar of KDP 
(KH0PO4). Crystals of KDP exhibit a 
nonuniform directional dielectric con­
stant when subjected to an electric 
field. This property is employed to 
produce elliptical polarization on a 
polarized light wave passing through 
the cavity. The simplest device con­
sists of a cavity, containing the crystal 
of KDP. resonating in the TMOio 
mode. The unmodulated light beam 
is fed through a polarizer and into one 
end of the cavity. It then passes 
through the KDP crystal which is at 
the center of the microwave electric 
field. Here the two perpendicular 
components of the light wave are de­
layed unequal amounts to produce 
elliptical polarization. The now mod­
ulated light beam then leaves the 
cavity and passes through a second 
polarizer to produce an amplitude 
modulated, linearly polarized beam. 
Several other crystals can be used as 
modulators, including ADP (NH3- 
HPO.|), ZnS, and CuCI. The last two 
look very good electrically, but have 
proven difficult to grow. A modulator 
employing KDP has produced 15 per­
cent modulation on a laser beam 
when driven by one watt at 3 gc.

PIN Diode
A second demodulation scheme 

uses a PIN diode (a three-layer diode 
having positive- and negative-doped 
regions separated by a layer of in­
trinsic material). When the diode is 
properly biased, all carriers are 
swept out of the intrinsic region and 
no current flows. But, if the intrinsic 
region is then bombarded by light, 
electrons are freed and flow out in 
the form of a detected current. The 
diode can operate over a much 
broader part of the spectrum than 
can the photo cathode, the latter be-

(Continued on page 12)
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Write Phil Nienstedt, Manager of Recruitment, Dept. 6111-B

Engineers discover, after joining the Military Electronics Division 
of Motorola in Phoenix, that they have a new-found enthusiasm 
for their work and a fresh sense of accomplishment. That’s be­
cause all professional personnel are individually selected and 
then assigned to challenging state-of-the-art projects which fully 
utilize their training, experience, and creativity. We can thus 
provide greater career opportunities for our engineers and also 
broaden Motorola’s capabilities as a leader in the field of advanced 
military electronics.

SPECIFIC OPPORTUNITIES ARE:

Parts Reliability
Data Acquisition, Processing 

and Display.
Radar and Radar Transponders 
Guidance and Navigation 
Space Communications 
Telemetry
Instrumentation and Display 
Test Engineering
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MORE REVIEW
ing sensitive only within a portion’of 
the visible spectrum while the diode 
works through the infrared region. 
The phototube, however, is superior 
in terms of bandwidth and equivalent 
resistance. A typical tube can op­
erate over a 3:1 bandwidth with a 
resistance greater than TOOK ohms, 
but the diode, limited by shunt capac­
itance, has no more than 1000 ohms 
impedance, in a 5- to 10-percent fre­
quency band.

The most common use envisioned 
for modulated light beams is as a 
communication carrier. Such a system 
could have a bandwidth of several 
thousand megacycles and a beam 
width of only a few miles at distances 
as great as that to the moon. Other 
possible uses exist in the fields of sur­
veying and astronomy, where dis­
tances could be measured to small 
fractions of a microwave wavelength, 
and emitted light studied for possible 
natural modulation frequencies.

ROBERT JOE PRICKETT

meeting r e v i e w
BINARY SUPERPOSITION

The first fall meeting of PGIT was 
held late in September, at the Philco 
auditorium in Palo Alto. The speaker, 
Dr. William H. Kautz, addressed an 
audience of about 30 on the subject, 
"Data Communication through Binary 
Superposition Channels." Dr. Kautz is 
a senior research engineer, specializ­
ing in switching theory, coding the­
ory, and logical design at SRI's com­
puter techniques laboratory.

The speaker described a new family 
of binary codes developed originally 
for an information retrieval applica­
tion. The first portion of his talk was 
concerned with this retrieval applica­
tion, then a possible communications 
application of these novel codes was 
sketched. Finally, the third and major 
portion of the discussion centered on 
detailed properties of the codes, ano 
techniques for constructing them.
Retrieval Application

The retrieval application was de­
scribed in terms of a model for in­
formation retrieval from a large file of 
documents—10,000 to 1,000,000 doc­
uments. Each document is provided 
with an accession number and a sef 
of relevant descriptors. These descrip­
tors are chosen from a dictionary of 
terms, and each such, descriptor is 
assigned a binary code word of fixed 
length, n, containing a small number
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. . . SPOTLIGHTING \ 
STATE-OF-THE-ART \ 
PERFORMANCE AT OFF- 
THE-SHELF PRICES \
The model GT150 \ 
solid-state wideband \ 
pulse/rf amplifier pro- \ 
vides extremely good \ 
pulse fidelity for fast yT 
pulses of less than 3 V® 
nanoseconds risetime . . . \ 
plus excellent stability. \ J 
These amplifiers offer engi- 
neers state-of-the-art perform- \ 
ance at off-the-shelf orices.
Specifications: Y3
• Risetime: <3 ns ^B
o Frequency Coverage: 1000 cps to 150 \ 
me (min.)
o Gain: 40 db min. (48 db typical)

■ © Input & Output: Designed for 90^ sys- \ f 
terns. Will operate in any low impedance \ - 
system without performance degradation. \ I 
o Output Capability: 0.5v p-p min. at 90^ \H 
(1.5v typical). ^B
... Plus these added features \W
o Noise figure: < 10 db average o Regulated \ " 
power supply • Stability: 0.03 db/volt line change \5 
(typical) • Zero warmup time • Fast recovery time \ 
on overloads to 60 db. • Gain control range of 15 ' 
db min. ® Standard BNC connectors • No micro­
phonics • Size: 3" h x 4" d x 9" w • Price: $355

INPUT & OUTPUT WAVEFORMS 
EG -F G Model 751 Puls­
er Viewed on Tektronix 
Sampling System. Time | 
Base: 5 nsec/div. I

FREQUENCY RESPONSE 
Marker 4/ 150 me.

RHG ELECTRONICS LABORATORY, INC.
04 Milbar Blvd.. Farmingdale. N.Y.. MY 4-3100

of binary 1's. The coded descriptors 
pertaining to any given document are 
superposed on the same n-bit field. 
Superposition here means a bit-wise 
inclusive-OR operation (as in the 
punching of holes in a card). An in­
dividual in search of information con­
cerning, say, superconductive thin 
films consults the dictionary of terms 
and finds "superconductivity" and 
"thin films" among them. The n-bit 
code vector obtained by superposi­
tion of the coded descriptors for 
superconductivity" and "thin films" 

is used as a "quiz word" against the 
entire document file. The test is on 
logical inclusion (rather than identity 
match); thus, any document whose 
superposed descriptors have 1 's in 
each position where the quiz word has 
I's will be caused to "drop out," i.e., 
be selected for the searcher's atten­
tion. Among the documents (acces­
sion numbers) thus called to attention 
will certainly appear all documents 
bearing both desired descriptors. 
However, other documents also may 
appear in the output, since the for­
tuitous combination of 1 's from en­
tirely unrelated descriptors may place 
1 s in all the specified positions. Such 
documents are called "false drops"; 
they are rejected only by user inspec­
tion. Clearly, a useful system must 
have a fairly low false-drop rate.

Existing Systems
Systems are in existence that em­

ploy this kind of superposed coding 
for document retrieval. In the past, 
coding assignment of descriptor 
codes for these systems has been ac­
complished by random selection of 
code words, with some weeding out 
of obviously interfering codes. (For 
example, the same or nearly the same 
code words should not be assigned 
to different descriptors.) Such ran­
domly selected codes will still suffer, 
of course, from false drops. However, 
the false-drop rate is statistically 
predictable, at least on the basis of 
suitable randomness assumptions. In 
practice, these assumptions are not 
always met. For example, not all de­
scriptors are used with the same fre­
quency, nor are they used independ­
ently of each other. Thus, the pre­
dicted false-drop rate for ramdomly 
selected superposed codes is only a 
rough guide.

Random superposed codes suffer 
from another limitation relative to the 
desired retrieval application. It was 

(Continued on page 14)
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Latin Squares
Other techniques for construction | 

of superposed codes involve the use 
of Latin squares to permit the com-
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MORE REVIEW 
required that document codes be 
uniquely decomposable into the orig­
inal set of descriptors from which they 
were composed, assuming that no 
more than a given number, m, of 
descriptors apply to each document. 
A code with this property is called 
"uniquely decipherable to order m," 
or "UDm" for short. Random super­
posed codes fail to possess this prop­
erty.
Kautz/Singleton

The codes developed by Dr. Kautz 
and his associates, principally Dr. 
R. C. Singleton, are specifically tail­
ored to provide this UD,n capability 
by systematic assignment of descrip­
tor codes. Moreover, they possess 
zero false-drop rate when no more 
than m descriptors are superposed 
per quiz word used for searching. 
Thus, these codes are also "ZFDm 
codes" (zero false drops to order m). 
The speaker indicated later that these 
two properties are related in an in­
teresting way.

A possible application of these 
ideas to communications was pointed 
out. Consider the problem of sharing 
n channels of the frequency spectrum 
among N transmitters, where N > n. 
This is usually done on a specific time 
and frequency basis, with exclusive 
assignment of a given frequency to 
a given transmitter (at least for cer­
tain hours of the day). However, using 
the concept of superposed coding, 
one might assign to each transmitter 
several channels of the whole "field" 
of n, selected either randomly or on 
the basis of Kautz's codes. If no more 
than m transmitters are "on" at a 
given time, it should still be possible 
for a receiver to extract the desired 
information from one transmitter, 
even though other transmitters may 
be simultaneously using some of these 
frequencies. Similar schemes have 
been suggested by Costas (see Proc. 
IRE. Dec. 1959. pp. 2058-68). They 
may be more efficient in the utiliza­
tion of bandwidth in congested situa­
tions than conventional frequency 
assignment techniques.
Code Construction

The formal problem of superposed 
code construction is as follows: "Find 
a large number N of n-bit code words, 
such that for a given integer, m, 
every (inclusive-OR) sum of up to m 
words is (a) distinct from all other 
such sums (UDm property), or (b) does 
not logically include any other code 
word (ZFDm property)."

In order that the resulting code be 
efficient, it is, of course, desirable that 
N be as large as possible. The speaker 
pointed out that very little is known 
about this optimality question.

The relationship referred to earlier 
is the implication:

ZFDm=> UD„, => ZFDm-i, etc.
In the connection, there is also an in­
teresting analogy to the properties of 
standard error-correcting codes.

Construction of these superposed 
codes was first described in terms of 
a constant, w, the number of 1's per 
descriptor code. Codes with w = 1 
yield the trivial code with N = n 
that is ZFDn. For w == 2 one can find 
UD2 codes for which N behaves 
roughly as n3/2/2. Actual values of N 
for small n are:
n = 4 5 6 7 8 10... 50
N = 3 5 6 8 10 15 ... 175
These UD<_» codes were constructed 
by an ingenious graph-theoretical ap­
proach. In fact, let the n nodes of a 
linear graph be interpreted as posi­
tions of l's in a word, and let a 
branch joining two nodes represent a 
weight-two descriptor code. Then the 
problem of constructing UD2 codes is 
seen to be equivalent to finding 
linear graphs of n nodes and N 
branches which contain no closed 
loops of fewer than five branches 
(i.e., no triangles and no quadri­
laterals). The maximum values of N 
are shown above.

Techniques using balanced incom­
plete block designs (and partially 
balanced incomplete block designs) 
may be employed to construct ZED? 
codes with w = 3, 4, etc. For these 
codes N n2/b.

Dr. Kautz described in some detail 
how the properties of error-correct­
ing codes can be exploited to con­
struct UD2 for which N = 2“/4 — 1. 
They are obtained by first selecting a 
parity check matrix for a double­
error-correcting Bose-Chaudhuri code 
of length N. This matrix will have N 
columns and n/2 rows. Consider the 
column vectors of this matrix. Each 
column vector is doubled in length 
(to n) by replacing zeros by the digits, 
01, and by replacing ones by the digit 
pair, 10. The resulting set of N vectors 
form a UD2 code.
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Dave Peters
Regional Manager
Dave is one of the oldest (in experience) Moxon Men, 
having joined the firm in 1957 B.Sp. (Before Sputnik). 
Before coming north to head up the San Mateo office, 
he was one of the top Moxon Sales Engineers covering 
the San Fernando Valley and Southern Coast which in­
cluded the important Pacific Missile Range and Vanden­
berg Air Force Base.

Gene Ward
Sales Engineer
Gene recently joined the Moxon organization after four 
years at MELABS where he was branch engineering 
manager. He has had extensive experience in microwave 
instruments and systems, and holds an EE degree from 
the University of California.

Vivian Stikes
Office
Vivian has been with Moxon Electronics since 1955 and 
knows the products backwards and forwards... so for 
accurate prices, delivery dates, and fast follow-up infor­
mation, ask for Viv.

Gary Schmidt
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A welcome addition to the San Mateo office is Gary, who 
joins Moxon after four years with Neely Enterprises in 
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cation engineer Gary will also set up a local service 
department.
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Our first office was located in the basement of Mox’s San Mateo home in 1951. 
and Mox still spends a good portion of his time calling on Bay Area customers 
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MEET THE SAN MATEO STAFF

■ jTlOXOri I 15 Avenue’ $an Mateo, California
L electronics J Fireside 5-7961

COrp. SERVING NORTHERN CALIFORNIA FOR OVER 10 YEARS

position of given codes to yield larger 
codes. For example, a given UD2 code 
with parameters n and N can be iter­
ated to yield a UD2 code with param­
eters, n* = 3n and N’ = N2. Ex­
tension of this technique by using sets 
of orthogonal Latin squares yields a 
ZFDm code with parameters n" = 
(m-|-1 )n and N" = N2, provided that 
it is possible to find m — 1 orthog­
onal Latin squares of size N by N. 
(This is known to be possible for 
m < N if N is a power of a prime 
number.)

As an example of this technique, 
Dr. Kautz mentioned that the (trivial) 
code with n = N = 8 and w = 1 
could be iterated to yield first a 
ZFD6 code with n’ = 56 and N’ = 
64, which can in turn be iterated to 
result in a ZFD6 code with n = 392 
and N = 4096. A randomly selected 
code for N = 4096 would need 
n 100 in order to reduce the false- 
drop probability below 10"1. How­
ever, the deterministic code is better 
in terms of its guaranteed perform­
ance level, the lack of dependence of 
this performance on descriptor fre­
quency and interdescriptor correla­
tion, and also its unique decipher­
ability up to six constituent descrip­
tors.

Several other construction tech­
niques were mentioned, among them 
the use of nonbinary error-correcting 
codes as a starting point, and also 
other composition methods.

Unknown Opfimals
During the question-and-discussion 

period following the lecture, Dr. 
Kautz was asked if these codes were 
in any sense optimal. His answer was 
essentially that almost nothing is’ 
known regarding this point; the in­
formation theoretic point of view has 
not yet shed any light on it. Another 
questioner asked if multidimensional 
extensions of Latin squares, e.g., Latin 
cubes, had any application here. Dr. 
Kautz's answer indicated that there 
are a number of different generaliza­
tions of this sort—most of them not 
applicable to the coding problem. 
The possible use of some sort of Latin 
hypercube, as well as some other com­
position methods, is the subject of 
present study. He plans to publish this 
material early next year.

The small, but alert, audience pres­
ent at the lecture seemed to be quite 
intrigued by the novel ideas pre­
sented by Dr. Kautz, judging by the 

(Continued on page 16)
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STANDARD 
FREQUENCY

$790
$850

P.O. BOX 425 21051 COSTANSO ST.
WOODLAND HILLS. CALIF.

DIAMOND 0-3131 AREA CODE: 213
Prices & specifications subject to change

SPECIFIC PRODUCTS ^

november

MODEL WVTR RECEIVER

All transistorized for utilizing WWV and 
WWVH broadcasts. Frequencies to 25 mc- 
crystal controlled. Rack 3yz"xl9"*5y2"' 
Battery power $560 AC power supply $590 
Portable WWVT (9"xl2"x5") available $590

MODEL WWVC COMPARATOR

Highly sensitive (1 pv) crystal controlled 
receiver for utilizing WWV and WWVH trans­
missions in precision audio and radio 
frequency work and time interval measure­
ments. 2" oscilloscope. 3" speaker. 
5l4" x 19" x 9l/2" rack mount 
Cabinet model..............................

MAURICE H. KEBBY 

meeting revie w
NOISE IN OPTICAL MASERS

The October 17 meeting of PGED/ 
PGMTT at Stanford heard Dr. Wil­
liam Louisell, visiting associate profes­
sor, now on leave from Bell Telephone 
Labs, speak on quantum noise in op­
tical masers, showing that the limit of 
sensitivity of the optical maser is de­
termined by what is called quantum 
noise. The problem was treated by

MODEL SR7-H WWV RECEIVER

Dual conversion type. S meter, phone jack 
and speaker. Noise limiter, antenna trimmer, 
and provision for oscilloscope or headphones. 
3>/2" x 19" x 81//' rack mount or 3y2" x 
12" x 8*/2" bench model ..................... $345

SRA^

.* o o d

Q
MEASURE AND 

STANDARDIZE 

FREQUENCIES 
TO ONE PART IN 10 BILLION! 

MODEL VLA Receiver Phase Comparator 
and MODEL SRA Servo Phase Shifter 

make an automatic system for standardizing 
local frequencies to VLF standard frequency 
broadcasts. Graphic records of corrections 
made to local oscillator signals. Uses inex­
pensive oscillators. Each unit 3*/2" standard 
rack panel.
MODEL VLA $1490 MODEL SRA $1990 

Three frequency receivers now available

meeting review
PGCS MEETING WITH AIEE

On September 25 Cecil M. Kort- 
man, manager, systems design, elec­
tronic systems, research and engineer­
ing, Lockheed Missiles and Space 
Company, presented an informative 
and interesting paper, titled "Sample 
Data Telemetry for Satellite Applica­
tions,” to a joint meeting of the Com­
munications Divisions of AIEE and 
PGCS. The paper was supplemented 
by a large number of excellent slides 
depicting both systems' concepts and 
actual hardware.

Mr. Kortman laid the groundwork 
for his paper with the past history of 
satellite telemetry, going back to the 
utilization of the early FM/FM sys­
tems. The various classes of data 
normally handled between the space 
vehicle and the tracking station were 
analyzed with respect to the basic re­
quirements of speed and accuracy. 
These requirements were then com­
pared with the capabilities of the var­
ious present-day modulation tech­
niques.

Examples of past and present pack­
aging of the space-vehicle hardware 
emphasized the progressive strides 
that have been made in this field.

Photos of tracking-station facilities 
illustrated the high degree of integra­
tion required by these systems. 
Ground-station predetection record­
ing techniques, demodulation tech­
niques, and analogs to digital con­
verters were described. Also con­
sidered from the system data analysis 
flow chart was the reduction of re­
dundancy that could be achieved in 
data processing.

statistical methods, and the results 
give a noise figure that is in agree­
ment with experimental data.

First, giving a brief review of the 
changes necessary to convert from a 
classical formulation of a problem to 
a quantum formulation, Dr. Louisell 
discussed the harmonic oscillator and 
the electromagnetic field in a cavity. 
These problems were set up in almost 
identical manner, and in fact the elec­
tromagnetic field in the cavity could 
be considered to be a collection of 
harmonic oscillators with a total 
energy equal to the sum of the energy 
of the individual harmonic oscillators. 
Then to change to a quantum formu­
lation of the problem, the two vari­
ables, momentum, and position or 
electric and magnetic field, which 
commute in the classical problem, are 
now restricted so that the commutator 
of these two variables (now con­
sidered as operators) is ffi. The elec­
tric field in the cavity now may only 
have certain discrete values, that is, 
only a value corresponding to some 
integral number of photons.

The formulation of the problem in 
statistical terms involves setting up a 
function of the field amplitude which 
will give the probability of the field 

having any given amplitude. It is pos­
sible to set up a generating function 
which will give all properties of inter­
est for the system merely by differ­

entiation, instead of integrating sep­
arately to find the various moments 
required.

The example used to depict the 
amplifier or attenuator was a cube 
of material in which atoms are being 
excited by radiation from outside. It 
was assumed that the atoms had pre­
viously reached an equilibrium tem­
perature with a Boltzman distribution 
of energy. Then for the cast of no 
input signal and no input noise, the 
statistical generating function was ob­
tained. This generating function 
showed that there was an output 
noise signal even with the zero input 
conditions, which must then be of 
quantum origin. The energy distribu­
tion in this noise signal is gaussian and 
at optical frequencies corresponds to 
a temperature of about 10,000°K/ 
photon and, at microwave frequen­
cies, corresponds to only a fraction 
of a degree. It was pointed out, how­
ever, that the very high equivalent 
noise temperature at optical fre­
quencies is not a meaningful param-

( Continued on page 19)
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number of impromptu groups seen 
discussing these ideas during the 
coffee break which followed the lec­
ture. It was felt that the 1962-63 sea­
son had got off to a flying start by 
this stimulating talk.

BERNARD ELSPAS
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Franz C. McVay has joined Applied 
Technology, Inc., as senior engineer.

Robert W. Dugan has been named 
marketing director of Amelco, Inc., 
Mountain View, marking expansion of 
the firm's marketing program in the 
areas of planar transistors, microcir­
cuitry, special assemblies, solar cells, 
and special products dealing with 
solid-state technology.

november

Dr. James N. Shoolery has been ap­
pointed sales manager, instrument 
division, Varian Associates, with re­
sponsibility for sales promotion and 
service engineering of NMR and EPR 
spectrometers and laboratory magnet 
systems.

Quality Alloys-for brazing
Low Vapor Pressure—Ultra Pure

Wesgo offers a complete line of brazing alloys 
for a wide variety of quality applications. Meet­
ing the demands of vacuum tube manufacturers 
is only part of Wesgo’s specialized experience in 
the manufacture of superior brazing alloys.
Complete knowledge of vacuum applications 
assures extra care in every step of Wesgo’s man­
ufacturing process. Wesgo’s superior alloys are 
free from high vapor pressure elements and free 
from contaminants. These high quality stand­
ards are maintained in conventional alloys, as 
well as a series of proprietary alloys developed 
specifically for the vacuum tube industry.
Wesgo alloys are available in wire, ribbon, sheet, 
powder, preforms — and the new Flexibraze 
slotted ribbon for R & D work and production 
economy.
Write today for a brochure describing these al­
loys or Wesgo’s high alumina ceramics

Dugan

Richard L. Fields has been named 
field application engineer with T. 
Louis Snitzer Co. in the Sunnyvale of­
fice after four years as senior design 
engineer for spaceborne equipment 
at Philco Corp.

Richard B. Mulock has joined Len- 
kurt Electric Co., Inc., as a reliability 
consultant in commercial products en­
gineering.

WESTERN GOLD & 
PLATINUM COMPANY
Dept. G-11, 525 Harbor Blvd., Belmont, Calif. 
LYtell 3-3121 Area Code 415

LaForge 

grid twin

Dr. Raymond D. Egan has been ap­
pointed to the new position of man­
ager, advanced communications, at 
Granger Associates, with responsibil­
ity for development of advanced com­
munications systems.

IT IS REPORTED:

Louis LaForge has been appointed 
manager of engineering for Stewart 
Engineering Co., Santa Cruz, respon­
sible for research and development 
of new products and techniques.

David Beadling, former manager of 
Fairchild Semiconductor’s diode plant 
in San Rafael, has been appointed to 
the new post of director of planning.

Jig Pd a

Elma C. Dewar has joined Applied 
Technology, Inc., as supervisor of the 
company's technical publications de­
partment.

Barger Beadling

Dale Barger has been named assist­
ant production manager of Alfred 
Electronics.
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Electronic
Engineers and
Scientists

Charles J. Chapin has been named 
consultant and special advisor to 
Coastal Publications Corp, of New

Editorial
Assistant

378 Cambridge 
Palo Alto 
California 
321-6582

R. W. THOMPSON ASSOC., INC.
4135 El Camino Way, Palo Alto, California 

Davenport 1-6383

Drop in for a free 
ABACUS

STANFORD
RESEARCH INSTITUTE

333 Ravenswood Avenue 
Menlo Park, California
An equal opportunity 

employer

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

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

ENGINEERS 
...exclusively

RESULTS 
...outstanding

NEED A “SPECIAL”?
Hammarlund capabilities for produc­
ing special capacitors are second to 
none —extensive engineering and 
manufacturing facilities are dedi­
cated to the design and production 
of unique capacitors for government 
and industry to meet the most criti­
cal specifications and unusual appli­
cations.

For variable capacitors —special or 
standard —specify Hammarlund — 
backed by more than half a century 
of successful design and manufac­
turing experience.

For complete details, call or write:

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.)

november 15, 1 96?

Groff Orth
Denver R. Groff has been ap­

pointed to the newly created position 
of personnel manager for Stewart En­
gineering Co., Santa Cruz, with initial 
responsibility of establishing a recruit­
ing program for professional and 
technical personnel.

Richard T. Orth, former vice pres­
ident of operations of Eitel-Mc- 
Cullough, Inc., has been appointed 
to the newly created post of vice 
president, general manager, coinci­
dental with the resignation of Gould 
Hunter, vice president of administra­
tion, corporate secretary, and board 
member.

Q

We serve but one field: engi­
neering. By specializing, we 
can keep abreast of contract 
awards, opportunities and 
salaries.
No wonder engineers and 
engineering firms alike have 
made FORUM one of their 
prime sources for personnel 
or positions.
Complete “job campaigns”; 
resume preparation and re­
ferrals, inquiry letters, inter­
views.
For prompt, confidential 
service, come in, call or 
write

FORUM
PERSONNEL AGENCY

Chapin Jardine
York and California, with head­
quarters at the new Palo Alto office 
at 4103 El Camino Way. His principal 
functions will be the analysis of the 
documentation required to support 
complex systems and systems' inter­
faces and associated management 
problems.

Carl T. Jardine has been appointed 
products sales manager at Philco 
Corp.'s WDL and will direct market­
ing activities in areas of tracking 
telemetry and control systems.

Douglas R. Hayward, former di­
rector of public relations at Lenkurt 
Electric Co., Inc., has been named 
assistant director of public relations 
at United Technology Corp., Sunny­
vale.

Position as an assistant to 
the editors of company pub­
lications is open for a man 
with interest in scientific 
writing. BS degree in science 
or engineering is required, 
plus some experience in writ­
ing or editing. Position in­
volves gathering background 
material and doing some 
writing for articles on re­
search activities. Please send 
resume to Miss Goelet, Per­
sonnel Services.
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Electronics 
Research

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.
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hicular Communications.

Jan. 8-10—Millimeter and Sub­
millimeter Conference. Cherry Plaza 
Hotel, Orlando, Fla. Program: J. W. 
Dees, Martin Co., P.O. Box 5837, 
MP-172, Orlando, Fla.
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Dec. 6-7—PGVC (PG on Vehicular 
Communications) Conference. Disney­
land Motel, Los Angeles, Calif. Ex­
hibits: Leslie M. Walker, LA County 
Dept, of Comm., 500 West Temple 
St., Los Angeles 12, Calif. Program: 
W. J. Weisz, Motorola, Inc., Comm. 
Div. 4545 W. Augusta Blvd., Chicago 

on Ve-

MORE REVIEW
eter because of the extremely high 
frequency.

Thus the limiting sensitivity of an 
amplifier is finally determined by 
noise of a quantum nature as obtained 
by statistical methods. The discussion 
also showed that the methods of clas­
sical statistical analysis may be ap­
plied to the quantum problem by 
adding the above-mentioned quantum 
noise. The same results are obtained 
if the amplifier is replaced by an 
attenuator.

events of interest
Dec. 4-6—FJCC (Fall Joint Com­

puter Conference). Sheraton Hotel, 
Philadelphia, Pa. Exhibits: R.A.C. 
Lane, RCO Bldg., 204-1, Camden 8, 
N.J. Program: E. Gary Clark, Bur­
roughs Research Center, Box 843, 
Paoli, Pa. Proceedings.

Koller Granger

Gordon W. Koller has been named 
manager of the Sunnyvale office of 
Market Street Van & Storage after 
two years as sales manager and ten 
years with the firm.

Dr. John V. N. Granger, president 
of Granger Associates, was the key­
note speaker at the 6th National Con­
ference on Product Engineering and 
Production at the Jack Tar Hotel, 
San Francisco, on November 1.
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manufacturer/representative index

REPRESENTATIVE DIRECTORY

I

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

Dynamics Instrumentation Co
Dynatran Electronics Corp

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

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

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

Carl A. Stone Assoc., Inc. 
W. K. Geist Co. 

Electronic Sales Associates 
O'Halloran Assoc. 

James S. Heaton Co.

Components Sales Californi.
Inc.
Palo Alto; DA 6-5317

Costello & Company
535 Middlefield Road. 
Palo Alto: DA 1-3745

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

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

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

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

Magnetics, Inc.
1826 Industrial Way, 
Redwood City: EM 6-1210

McCarthy Associates 
101 1 -E Industrial Way, 
Burlingame; 342-8901

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

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

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

J. T. Hill Co. 
............J. Logan & Assoc.

R. W. Thompson Assoc.
McCarthy Associates 

 Neely Enterprises 
J. T. Hill Co. 

Premmco, Inc. 
. Neely Enterprises
.. James S. Heaton Co. 
................W. K. Geist Co. 

John E. Striker Co 
Walter Associates 

Belsco

J. Logan & Assoc.
J. Logan & Assoc.

Long & Assoc., Inc.
James S. Heaton Co.

Long & Assoc., Inc. 
Peninsula Associates

november / J , 1962 i

_______

...........Perlmuth Electronics 
..............Elliott Recht Assoc. 
.. R. W. Thompson Assoc. 
............... Walter Associates 
.....................Ault Associates 
.............T. Louis Snitzer Co. 
...........  Moxon Electronics 

............  American Wireless 
Premmco 

Components Sales Calif.
Moxon Electronics 

............Artwel Electric, Inc. 

................J. Logan & Assoc. 
- ---------- .............................................. Birnbaum Sales Co. Inc. Control Switch Div., Controls Co. of America Belsco 

Coopertronix, Inc-------------------------------------------------------T. Louis Snitzer Co.
CTS Corp J. Logan & Assoc.

.....Neely Enterprises 
Carl A. Stone Assoc., Inc. 

-...............................Costello & Co.
...............................Perlmuth Electronics
.........................................V. T. Rupp Co.

. T. Louis Snitzer Co. 
W. K. Geist Co. 

.....W. K. Geist Co.
O Halloran Associates 

..........Neely Enterprises 

........... W. K. Geist Co.
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.

Eastern Air Devices .
Edgerton, Germeshausen & Grier, Inc  
E-H Research Laboratories, Inc  
Eitel-McCullough, Inc  
Elco Corporation...  
Elcor, Inc  
Eldema Corporation  
Electra Manufacturing Co
Electro Assemblies, Inc
Electronic Measurements Co.............................
Electronic Modules Corp  
Electronic Production & Development, Inc. 
Elgin-Advance  
Emcor, Ingersoll Products Div................
Empire Devices, Inc  
Eppley Laboratory, Inc  
Equipto Electronics Corporation..
Erie/Eldorado
Etchomatic, Inc.

California Technical Industries....  
Cascade Research — 
Caswell Electronics Corp....  
Chalco Engineering Corp..............................
Cimron Corporation — - 
CircuitDyne Corp  
Clairex Corp — ................
Clary Arithmetic Centers -.........
Components Engineering & Mfg. Co.....
Computer Instruments Corp  
Computer Measurements Co  
Consolidated Ceramics & Metalizing  
Continental Connector Co  
Continental Sensing, Inc .......

Coopertronix, Inc................................................

Baldwin-Lima-Hamilton, Electr. Div.
Ballantine Labs, Inc  
Barnes Engineering Company......
Bay State Electronics Corp  
Beckman/Berkeley Division  
Behlman/lnvar Electronics Corp 
Block Associates, Inc  
Boonshaft & Fuchs, Inc..................
Boonton Electronics Corp  
Boonton Radio Corp  
Burr-Brown Research Corp

Dynamic Associates 
101 1-D Industrial Way. 
Burlingame: 344-1246

Fabri-Tek, Inc  
Fairchild/Dumont Labs  
Ferrotan Power Supply Company 
Fil-Shield Div. of Filtron, Inc  
Flow Corporation  
Fluke Mfg. Co., John  
Forbes and Wagner, Inc  
Franklin Systems, Inc  
Franklin Technical Corp

American Wireless
22 Devonshire Blvd..
San Carlos: 591-6260

Artwel Electric, Inc.
1485 Bayshore Blvd.,
San Francisco: JU 6-4074

Ault Associates
120 Santa Margarita, 
Menlo Park; DA 6-1760

Belsco
Box 907, Palo Alto:
DA 1-8501

Birnbaum Sales Company, Inc.
626 Jefferson Ave., 
Redwood City: EM 8-7757

Cain & Company
175 So. San Antonio Road, 
Los Altos: 968-0995 or 
948-9350

Ace Engineering & Machine Co.....
Adcom Corporation . ...
Ad-Yu Electronics Labs, Inc  
Aircom, Inc
Airflow Company..
Alfred Electronics
American Optical Co., Instrument 
American Standard, Controls Div,... 
Antenna Systems, Inc
Applied Technology, Inc  
Associated Engineering Corporation  
Associated Testing Laboratories, Inc
Astrodata, Inc
Avnet Instrument Corp ~

Hammarlund Manufacturing Co  
Hamner Electronics.  ... 
Harrison Labs., Div., H-P  
Hathaway Instruments, Inc  
Heli-Coil Corp  
Hewlett-Packard Company  
Hitemp Wires  
Holt Instruments Laboratories 
Hudson Tool & Die Co., Inc..........................
Hughes Aircraft Co., Instruments............
Hughes Vacuum Tube Products Division

R. W. Thompson Assoc. 
,.W. K. Geist Company 

............ Peninsula Associates 
Components Sales California, Inc. 

Richard A. Strassner Co. 
Moxon Electronics 

J. T. Hill Co. 
J. T. Hill Co. 

McDonald Associates 
Moxon Electronics 

.................J. T. Hill Co. 
............Ault Associates 

Moxon Electronics 
W. K. Geist Co.

IMC Magnetics Corp  
Industrial Instruments, Inc  
Inland Motor Corp  
Instrument Systems Corporation 
International Resistance Co

Dage Div., Thompson Kamo Wooldridge Neely Enterprises 
Dale Electronics............................................................... James S. Heaton Co.
Datapulse, Inc O'Halloran Associates 
Dielectric Products O'Halloran Associates 
Diginamics Corp  .O'Halloran Assoc. 
Digital Equipment Company  Peninsula Associates 
Digitronics Corp...................................Components Sales California, Inc.
Drexel Dynamics Corporation J. T. Hill Co. 
DuMont Labs, Tubes & Instruments J. T. Hill Co. 
Duncan Electronics, Inc........... ......................Birnbaum Sales Co. Inc.
Dymec, Division of Hewlett-Packard Neely Enterprises

General Instrument, Capacitor Div
General Instrument, Semiconductor Div.
General Meters, Inc
Genistron, Inc
Globe Industries
Gruenberg Electric Company 
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Omni Spectra, Inc..
Optimized Devices.. 

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

Koithley Instruments.  
Kepco, Inc  
Kulka Electric Corp,.  

Instruments for Measurements
Moxon Electronics

James S. Heaton Co.

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

Richard A. Strassner Co.

Walter Associates 
O'Halloran Associates

Stone Associates, Carl A.
800 N. San Antonio Road, 
Palo Alto: DA 1-2724

Snitzer Co., T. Louis
510 So. Mathilda Avenue. 
Sunnyvale: RE 6-6733

Thompson Associates, R. W.
4135 El Camino Way.
Palo Alto: DA 1-6383

Enterprises 
Electronics

Moxon Electronics 
15 - 41st Avenue, 
San Mateo; Fl 5-7961

Peninsula Associates 
1345 Hancock Street, 
Redwood City: EM 9-1226

Perlmuth Electronics 
941 Charleston Road, 
Palo Alto: DA 1-5064

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

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

Rupp Co., V. T.
1 182 Los Altos Avenue, 
Los Altos: WH 8-1483

O'Halloran Associates 
825 San Antonio Road, 
Palo Alto; DA 6-1493

Walter Associates
Box 790, Menlo Park;
DA 3-4606

Vauqhan Co., G. H.
Box 1253, Palo Alto;
DA 1-1347

Neely Enterprises
501 Laurel, San Carlos;
LY 1-7661; 1317 - 15th St., 
Sacramento; Gl 2-8901

Striker Company, John E.
P.O. Box 548, San Carlos; 
LY 1-0736

Strassner Company, Richard A.
Box 927, Los Altos;
WH 8-3334
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Carl A. Stone Assoc., Inc. 
.....Birnbaum Sales Co. Inc. 
. Long & Assoc., Inc. 

W. K. Geist Co. 
..Richard A. Strassner Co. 

John E. Striker Co. 
T. Louis Snitzer Co. 
Elliott Recht Assoc. 

J. T. Hill Co.

Valor Instruments, Inc Belsco 
Varian Associates, Recorder Division McCarthy Associates 
Varian Associates ................. .........— Neely Enterprises
Vidar Corporation —------------------- ------Moxon Electronics

Whychell Company, T. 
580 Spargur Drive, 
Los Altos; 948-0355

Tally Register Corp — 
Technibilt Corp  .  
Telonic Industries and Engineering... 
Test Equipment Corp. ...............
Time & Frequency —.......... —
Triconix Inc  
Trimm Inc  
Trygon Electronics, Inc .................—

O'Halloran Associates
Ault Associates
Ault Associates

...............G. H. Vaughan

Jerrold Electronics Corp. 
J-Omoga Company
J-V-M Microwave

Narda Microwave Corp  
Neff Instrument Company.
NJE Corporation
North Hills Electronics, Inc..

Sanborn Company ...... Neely
Sangamo Electronics Div Perlmuth 
Scientific-Atlanta, Inc .. .........„ J. T. Hill Co.
Scott, Inc., H. H -........................ W. K. Geist Co.
Sealectro Corporation Richard A. Strassner Co. 
Sensitive Research Instrument McCarthy Associates 
Shielding Division, Shieldtron, Inc McDonald Associates 
Sierra Electronic Div. of the Philco Corp.. T. Louis Snitzer Co. 
Solid State Products, Inc,.... James S. Heaton Co. 
Somerset Radiation Labs Peninsula Associates 
Sorensen & Co., Inc. McCarthy Associates 
Sperry Microwave Company.. ............_ McCarthy Associates
Sperry Rand, Electronic Tube Div Cain & Company 
Star Connector „.............................. Richard A. Strassner Co.
Stevens Manufacturing Co .............Artwel Electric, Inc.
Systems Research ... ... .....  Moxon Electronics
Systron-Donner Corporation ................ Ault Associates

Radiation at Stanford  
Radiation Instr. Devel. Labs., Inc.- 
Rapid Electric Company  
Raytheon (Industrial Division)  
Reeves Soundcraft ......
Remanco, Inc ... 
Rese Engineering, Inc ~.....
Rixon Electronics, Inc — 
RHG Electronics Laboratory  
Rohde & Schwarz Sales Co.................
Rowan Controller Co ........
Rutherford Electronics Co -

Panoramic Electronics, Inc  
Peerless Electrical Products  
Phillips Control Relays  
Physics Research Laboratories, Inc..
Plastic Capacitors, Inc
Plastic Stampings, Inc
Polarad Electronics
Potter and Brumfield
Power Sources, Inc u. i. ■ mi
Precision Mechanisms Corp Components Sales Calif., Inc.
Princeton Applied Research Corp J. T. Hill Co.
Probescope Company, Inc T. Louis Snitzer Co.

.......... O'Halloran Associates 
......R. W. Thompson Assoc. 

Peninsula Associates 
.............McCarthy Associates 
........... James S. Heaton Co. 
.................... Cain & Company 
............... T. Louis Snitzer Co. 
.........- Costello & Co. 
...................Walter Associates 

— W. K. Geist Co.
..............Artwel Electric, Inc. 

Electronics

Wallson Assoc., Inc  ....................  Perlmuth Electronics
Ward-Leonard Company .. .. ........Long & Assoc., Inc.
Waters Corporation, The ......... G. H. Vaughan
Watkins-Johnson Co _..........................Perlmuth Electronics
Western Sky Industries ..........  Premmco, Inc.
Western Ultrasonics, Inc ........................................J. T. Hill Co.
Westrex Div. Litton Industries American Wireless 
Wilk Instruments....................................  V. T. Rupp Co.  
Wiltron Co _..........................O'Halloran Associates
Wincharger Corp. (Zenith Radio Corp.) Premmco, Inc. 
Winchester Electronics, Inc -.......Long & Assoc., Inc.
Winslow Electronics. Inc .....Peninsula Associates

...........................Moxon Electronics 

......................... J. T. Hill Co. 
.................. T. Louis Snitzer Co.

......................... V. T. Rupp Co. 
.............O'Halloran Associates

.................. Peninsula Associates 
R. W. Thompson Associates 

.... Moxon Electronics

Magnetic Research Corporation James S. Heaton Co. 
Magnetics, Inc Magnet,cs, Inc. 
Manson Laboratories, Inc  .....Perlmuth E ectron.cs
Marconi Instruments Moxon Electromcs 

 
McLean Engineering Labs -•• Neely Enterprises 
McMillan Laboratory. Inc  R. W. Thompson Associates 
Measurements............................................................... S;LHc^at°n .
Me|abs  Perlmuth Electronics
Melcor Electronics Corp Components Sales Calif., Inc.
Merrimac Research & Development —•*u9 an 
Methode Electronics Co r Ei.xStr'.r ,
Metron Instrument Co  Components Sales California, Inc.
Microdot. Inc  O Halloran Assoc. 

 Micro-Power. Inc. ter Associates 
Micro-Tel Corp  Walter Associates
Microtran Company Inc  Richard A Strassner Co. 
Microwave Technology, Inc Walter Associates 
Mid Eastern Electronics, Inc  Perlmuth Electromcs 

 
Millitest Corp  Components Sales California, nc.
Molecular Dielectrics . Artwel Electnc. Inc.
Moseley Co.. F. L N®ely Enterprises 
MSI Electronics. Inc Walter Associates
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holders for P. C. Boards. Ideal 
for prototype and model work.
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and torsion springs
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Following are the names of mem­
bers who have recently been trans­
ferred to a higher grade of member­
ship as noted:

Our expanding research pro­
gram in Communications and 
Radio-Physics has created an 
opening for a degreed engi­
neer with 5-10 years indus­
trial experience in engineer­
ing administration.
The position involves major 
administrative responsibil­
ities within a group whose 
projects are performed in 
countries throughout the 
world.

Kennedy Jensen

november

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

Brill Electronics .............................................  5
Connor Spring Mfg. Co............................. 22
Forum Personnel Agency ...........................18
General Radio Company.......................... 24
Gertsch Products, Inc............................11,23
Hammarlund Mfg. Co..................................18
Hewlett-Packard Company ..................... 3
Hughes Aircraft Coptpany .................... 4
Kay Electric Company ..............................  9
Market Street Van and Storage .............19
Motorola Military Electronics Div..........12

Moxon Electronics Corp...................
National Press ......................................
Northern California Personnel .....
Palo Alto Chamber of Commerce
Professional & Tech. Recruiting Assoc.. 18 
RHG Electronics Laboratory, Inc.......... 13
Specific Products .........................................16
Stanford Research Institute ............... 18,22
Sylvania Electronic Systems..................... 2
Tung-Sol Electric, Inc.................................. 10
Western Gold & Platinum Company..... 17

Following are the names of IRE 
members who have recently entered 
our area, thereby becoming members 
of the San Francisco Section:



NOW... GERTSCH HIGH-ACCURACY,
INDUCTIVE VOLTAGE DIVIDERS

-AT LOW COST

—Gertsch

november 13, 19 6 2

Model 1011R — a precision AC ratio standard providing minimum 
ratios as low as —.0111111, accurate to 0.0001%. Instrument fea­
tures transient suppression, and 7-place resolution. Gertsch 1011R 
is ideal for standards and calibration laboratories requiring maxi­
mum accuracy.
Write for Bulletin 1000 Series.

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

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

GERTSCH PRODUCTS, Inc.
3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201 

Northern California Office: 794 West Olive, Sunnyvale, California, REgent 6-7031

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

$550.00
including pomt-by-point data”

$275.00
including half-rack mounting brackets

Model RT-60. This voltage divider features high input impedance, 
low effective series impedance, and very low phase shift. Unit has 
5 decades of transformer switching — excellent for checking servos 
and resolvers . . . for voltmeter calibration, computer testing, and 
transformer turns ratio measurements. Size: 7" x 71/6" x 31/6" high 
— designed for bench, or half-rack mounting.
Write for Bulletin RT-60 Series.

’Point-by-point data is provided in terms of a Gertsch 
standard traceable to the National Bureau of Standards.

grid —2 3



1217-13 Unil Pulse Generaior Price: $250 (less power supply)

Write for Complete Information

amputw

UNIT PUIS? GENERATOR 
m naim-t

C£>C.«Utt. ■AnocOMhurr

Branch Engineering Office 
in SAN FRANCISCO AREA

GENERAL RADIO COMPANY
WEST C O N C O R D, MAS SA C H U S ETTS

I 1186 Los Altos Avenue, Los Altos, California
| James G. Hussey • Donald M. Vogelaar Tel.: WHitecliff 8-8233

.. B All From 

thefleM)
With repetition rates from 2.5c to 500 kc (up to 1 Me with external drive), durations from 
100 nsec to 1 sec, and a typical rise time of 12 nsec, the 1217-B is one of the best pulse­
generator buys to come along in recent years. Unusual composite pulse shapes can be 
readily generated by connecting a number of Pulse Generators in parallel. No external 
mixers or adding networks are necessary since the 1217-B has a linear, de coupled output.

Shape: Overshoot and noise less than 5% of amplitude; 
ramp-off is less than 1%; jitter is less than 0.01% with 
regulated power supply and 0.05% with unregulated 
supply.

Sync Pulse: Positive and negative 10-volt pulses having 
150-nsec duration

Delayed Sync Pulse: A 5-volt, 100-nsec negative-going 
pulse coincident with late edge of main pulse followed 
by positive going, 5-volt 150-nsec reset pulse. Useful for 
triggering another 1217-B to produce composite pulses.

SPECIFICATIONS
PRF Range: 2.5c to 500 kc, internal drive; de to IMc ex­

ternal drive

Duration Range: 100 nsec to 1 second in 7 decade ranges

Rise and Fall Time: Less than 20 nsec into 50- or 100-ohm 
load (typical rise and fall time about 12 nsec).

Duty-Ratio Restrictions: None

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

Type 1201-B Unit Regulated Power Supply . . . $90 • Type 1203-B Unit Power Supply ... $50




