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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, 1961: 
Cover: Joe Roizen, working on video tape recording for Ampex in Redwood City, 

carries his instrumentation with him.  One of my companies – DataDisk 
(later renamed AmComp) – made a digital broadcast disk recorder based 
on a head‐per‐track disk drive; the BDR‐500 was used by early TV stations 
to record and recall sports action for instant replay and slow‐motion 
repeats over their networks.   

p. 6: Prof. Bernie Widrow of Stanford talks on “Digital Information in Networks 
of Adaptive ‘Neurons’”, following up on the September 1961 GRID front 
cover with the memrister emulation (the ADALINE). 

p. 9: Ed Ginzton reports on the life of Sig Varian, killed at the age of 60 when his 
light airplane crashed off the coast of Mexico.  With his brother Rus, he 
was inventor of the klystron in 1937‐39, a key device that opened up 
microwave communications and high‐definition radar, as well as linear 
accelerators and cancer radiation therapy.  He was also a principal in 
starting Varian Associates. 

p. 22: A photo shows the 150‐foot dish being lifted onto its mount on a hill 
behind the Stanford campus.  The parabola weighs 70 tons. 

p. 22: Spectra‐Physics is formed by four founding members to engage in 
research in laser physics and devices.  The laser was invented only three 
years before, by Charles Townes and Arthur Shawlow of Bell Labs.  When I 
took physics at Stanford in 1963‐64, Shawlow had joined the faculty; he brought a clear balloon with a Mickey Mouse 
balloon inside it into the room – then used a laser to burst the internal balloon without puncturing the outside one.  It was 
impressive!  Spectra‐Physics released its point‐of‐sale laser scanner in 1974. 
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75 kW CW to 10 kW
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FEATURES:

J
75 kW CW

755-985 Me

50 db Gain

7 Me Bandwidth

VARIAS associates
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The Varian VA-853 CW amplifier klystron features 
an extremely flexible power range at 755 to 985 Me — 

from 75 kW to as low as 10 kW. Provides new 
possibilities in the development of troposcatter systems. 

Designed to meet USAF specifications for 
forward scatter tubes.

One power amplifier serves the entire output range. 
Power can be varied easily by adjustment of the beam 

voltage. Drives from a 5 W exciter. High gain —50 db — 
is provided by five internal cavities. Compactly 

designed, with input and output couplings preset for 
flat rf lines. Just tune to desired frequency; no 

other physical adjustments are necessary.
Noncritical electromagnet provides a self-centering 

mount; the tube can be removed as a unit, inserted 
directly —no need for roll-out dollies.

It's very probable Varian power tubes 
can aid in your design problem. 

For technical information, write Tube Division.

| I < J M

no v emb er 1961

flexible power for
forward scatter

PALO ALTO 16, CALIFORNIA
BOMAC LABORATORIES, INC.
VARIAN ASSOCIATES OF CANADA, LTD.
S-F-D LABORATORIES, INC.
SEMICON ASSOCIATES, INC.
SEMICON OF CALIFORNIA, INC.
VARIAN A. G. (SWITZERLAND)
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Laminations
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laminations
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Transformers
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arn old ^^^^SPECIALISTS In MAGNETIC MATERIALS

n ENGINEERING COMPANY, Main Office: MARENGO, ILL. 
.Kir-iCCO Office: 701 Welch Road, Palo Alto, Calif.FR Telephone: DAvenport 6-9302

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.
O Let us serve you. Inquire today about Arnold’s complete line of standard 
laminations and other components for the electrical and electronics industries

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



SURE SHOTS
TO YOUR
PROFIT POCKET

ELECTRONIC MANUFACTURERS' REPRESENTATIVES

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

NORTH HOLLYWOOD, 3939 Lankershlm Blvd. . Phone: TR 7-1282 . TWX: N-HOL 7133 
SAN CARLOS, 501 Laurel St. • Phone: LY 1-2626 • TWX: San Carlos-Belmont CAL 94 
SACRAMENTO, 1317 Fifteenth St. . Phone: G1 2-8901 . TWX: SC 124
SAN DIEGO, 1055 Shafter St. • Phone: AC 3-8103 . TWX: SD 6315
ALBUQUERQUE. 6501 Lomas Blvd., N.E. • Phone: 255-5586 . TWX: AQ 172
LAS CRUCES, 114 S. Water St. • Phone: 526-2486 • TWX: Las Cruces NM 5851 

PHOENIX, 641 E. Missouri Ave. • Phone: CR 4-5431 • TWX: PX 483
TUCSON, 232 S. Tucson Blvd. • Phone: MA 3-2564 • TWX: TS 5981

When a special problem has you behind the eight ball, 
take your cue from electronics industry leaders 
and call your Neely representative. Whatever your 
requirements, Neely is your one-shot source for the finest 
in electronic equipment and up-to-date information 
on the latest twists in your own field.

Eight fully-staffed offices here in the West — backed 
by six factory-authorized service centers — assure you of 
a reliable cushion for any contingency.

L IHC-
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SEND FORM 3579 TO. 

P O. BOX 1193, SAN 

MATEO, CALIFORNIA

equipment—tailored precisely to air­
line weight maxima—for plying his 
specialty: demonstration tapes, slides, 
technical manuals, cameras, etc.

Plans are presently being made for 
local meetings at which his experiences 
may be shared by the Section.

Joe Roizen, multilingual peripatetic 
Ampex video consultant, recently re­
turned from a year in Europe devoted 
to various aspects of vtr technology in 
that area. On the cover he appears, 
against a background of European test 
and identification patterns, bearing full

advertising offices
109 Hickory Lane, San Mateo, Calif.

Meeting Calendar

Meetings Ahead (SFS, PGCS, PGA, PGI, PGSET, PGPEP, PGIT) . .

Meeting Reviews

PGEM (Jeffers)
PGIT (Fulton, Elspas)

PGMIL (Wettstein)
PGPEP (Traver)

PGAP (Egan)

PGED/PGMTT (Serang)
EBSS (Wright)
PGCS (Isberg)............................................................................... t ... .

PGEWS (Dupen)
PGED (Serang)

Grid Swings

Events of Interest

SECTION MEMBERS: 

SEND ADDRESS 

CHANGES TO IRE NA­

TIONAL HEADQUAR­

TERS, 1 EAST 79 

STREET, NEW YORK 21, 

N. Y. OTHERS TO P. O. 

BOX 1193, SAN MA­

TEO, CALIFORNIA

advisory

monthly except July and August by the San Francisco Section, Institute of Radio Engineers

publications
Chairman—Peter N. Sherrill

Hewlett-Packard Co., Palo Alto

SUBSCRIPTION: $2.00 

(SECTION MEMBERS); 

$4.00 (NON-MEMBERS) 

$5.00 (FOREIGN) PER 

ANNUM

P.O. Box 1193, Fl'5-161 7

EAST COAST
H & H Associates, 
New York 17, N.Y. YU 6-5887

SOUTHERN CALIFORNIA
Pugh & Rider Associates, 1709 W. 
8th St., Los Angeles 17, California, 

HU 3-0537

Secretary (absent on leave)—Charles Siisskind
Cory Hall, University of California, Berkeley 4

n u m b

section office
Manager—Grace Pacak

Suite 2210, Whelan Bldg., 701 Welch Road,
Palo Alto, DA 1-1332



MEETING CALENDAR
O Wednesday, Nov. 298:00 P.M.

O Monday, Nov. 278:15 P.M.

PROFESSIONAL GROUPS

O Wednesday, Dec. 13

reporters

O Wednesday, Dec. 6

Electronic ComputersD.

no v e mb er 1 96 l6 — grid

EAST BAY SUBSECTION
"Microminiaturization"
Speaker: G. W. Rollosson, Sandia Corporation, Albuquerque
Place: Lucky Lanes, Railroad Avenue, Livermore
Dinner: 6:30 P.M., Lucky Lanes
Reservations: Winopher Veeder, THornwall 3-2740, Ext. 5451; or Chris

Widger, Highgate 7-5100, Ext. 2470; by Nov. 22

i 8:00 P.M. ® Tuesday, Nov. 28
"Associative Storage and Retrieval of Digital Information in Networks 

of Adaptive 'Neurons' "
Speaker: Prof. Bernard Widrow, Stanford Electronic Laboratories
Place.- Lockheed Auditorium, 3251 Hanover Street, Palo Alto
Dinner.- 6:00 P.M., The Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: None required

Antennas & Propagation 8:00 p.m.
"An Experimental Spherical Reflector Antenna"
Speakers: Robert F. Trainer and William M. Young, Lockheed, Sunnyvale 
Place.- Main Conference Room, Building 1, Stanford Research Institute 
Dinner: 6:30 P.M. (Social Hour 6:00 P.M.), The Red Shack, 4085 El Camino

Way, Palo Alto
Reservations: Sandy Torrey, DA 1-3300, Ext. 392

SAN FRANCISCO SECTION
(Joint meeting with PGEM)
"The Interplay of Science and Government"
Speaker: Sir Robert Watson-Watt, governing director, Sir Robert Watson- 

Watt & Partners, Ltd.; chairman, advisory board, Axe Science & Elec­
tronics Corp., London, England

Place: Room 310, LeConte Hall, University of California, Berkeley
Dinner: 6:00 P.M., Faculty Club, University of California
Reservations: DAvenport 1-1332 or THornwall 5-6000, Ext. 2660, before 

noon, November 29

Audio 8:00 P.M. O Wednesday, Dec. 6
(Joint meeting with the Audio Engineering Society)
"Measurements in Architectural Acoustics"
Speaker: Dr. Vincent Salmon, Stanford Research Institute
Dinner; 6:30 P.M. (Cocktails 6:00 P.M.), Ramor Oaks, 3435 El Camino 

Real, Atherton
Reservations: Stan Oleson, DA 6-6200

Bio-Medical Electronics 8:00 p.m. o Tuesday, Nov. 21
"Programmed Learning: Some Experimental Findings"
Speaker: Dr. David McConnell, Brittanica Center, Menlo Park
Place: Room M-112, Medical School Building, Palo Alto-Stanford Univer­

sity Medical Center. Room M-112 is located in the courtyard of the 
wing in the Center nearest Hoover Tower. Approach from Palm Drive 
on Stanford Campus, the extension of University Ave., Palo Alto

Dinner: 6:00 P.M., Red Cottage Restaurant, 1706 El Camino, Menlo Park 
Reservations: Ken Gardiner, DA 6-6200, Ext. 2659

EBSS JAMES B. WRIGHT, SANDIA 
CORPORATION

PGA: STANLEY OLESON, STANFORD 
RESEARCH INSTITUTE

PGAP; RAYMOND D EGAN, RADIO­
SCIENCE LABORATORY. STANFORD 
UNIVERSITY

PGB. JAMES GABBERT, KPEN-FM, SAN 
FRANCISCO

PGBME: JAMES BLISS, STANFORD RE­
SEARCH INSTITUTE

PGCS: OWEN E THOMPSON, SECODE 
CORPORATION

PGCT: R. C. KIESSLING, ITT LABORA­
TORIES

PGEC: DONALD L EPLEY, ELECTRICAL 
ENGINEERING DEPT , STANFORD

PGED: AB SERANG, SYLVANIA MDD
PGEM: LEONARD M. JEFFERS, SYL­

VANIA EDL
PGEWS: DOUGLAS DUPEN, ASSOCI­

ATED TECHDATA, INC., PALO ALTO
PGI: MALCOLM McWHORTER, STAN­

FORD ELECTRONICS LABORATORIES
PGIT: BERNARD ELSPAS, STANFORD 

RESEARCH INSTITUTE
PGMIL: J. WETTSTEIN, LOCKHEED MSD
PGMTT: P. H. VARTANIAN, JR , 

MELABS
PGPEP: HARMON R TRAVER, 

HEWLETT-PACKARD CO.
PGRFI: R. G. DAVIS, LOCKHEED MSD
PGRQC: R. OWEN HOLBROOK, ARINC 

RESEARCH CORP.
PGSET DONALD E. WILLOUGHBY, 

PHILCO WDL
UNIVERSITY OF CALIFORNIA: 

ANGELAKOS, CORY HALL
HISTORIAN: WILLIAM R. PATTON, 

VARIAN ASSOCIATES, PALO ALTO 

production staff
ASSOCIATE EDITOR MARY HAYLOCK 
EDITORIAL ASSISTANTS:

EMMA SCARLOTT, MARJORIE SILVA

Communications Systems 8 00 p.m.
(Joint meeting with U.C. Student Chapter, IRE)
"Out of This World"
Speaker: Lester E. Reukema, professor emeritus, University of California
Discussion and demonstration of U.C. television communications system 

by Ken Winslow, head, television office, U.C.
Place: Room 155, Dwinelle Hall (inside Sather Gate near Bancroft Way 

and Telegraph Avenue), Berkeley
Dinner: 6:30 P.M., Room B, Dining Commons. Enter through Golden Bear 

Restaurant Terrace, Student Center Cafeteria (outside Sather Gate, 
near Bancroft Way and Telegraph Avenue, Berkeley)

Reservations: THornwall 5-6000, Ext. 2535



MEETING CALENDAR

O Tuesday, Nov. 218:00 P.M.

Place: Conference Room, Bldg. 3, Sylvania MVO, Whisman Rd., Mt. View

Place: Lockheed Auditorium, 3251 Hanover Street, Palo Alto
Dinner: To be announced

Dr. Ross Graves, associate director, communications laboratory, Space

December

O Tuesday, Nov. 288:00 P.M.

november 1 961 grid— 7

Sir Robert Watson-Watt, speaker at 
the November SFS/PGEM meeting

Engineering Writing & Speech
Subject and speaker to be announced

Speakers: Principles of Operation—Dr. Martin Packard, director of re­
search, instrument division, Varian Associates; Systems Application—

Military Electronics
Social meeting—date and details to be announced

Space Electronics & Telemetry 8.00 p.m. o Tuesday, Nov. 21 
"The State of the Art in High-Power Ground-to-Space Transmitters" 
Speaker: Ernst R. Altschul, senior project engineer, Radiation at Stanford 
Place: Bldg. 202, Lockheed Auditorium, 3251 Hanover Street, Palo Alto 
Dinner: "Meet-the-Speaker" dinner, 6:30 P.M., Camino Bowl, 2025 El

Camino Real, Mountain View
Reservations: Cynthia Chaney, DA 1-8010, Ext. 64, by Nov. 21

O Thursday, Nov. 30 
FM Spectra"

Information Theory 8 00 p.m.

A Generalization of Woodward's Theorem on T 
Speaker: Dr. Nelson M. Blachman, Sylvania EDL

CHRONOLOGICAL RECAP

November 21—Bio-Medical Electronics, Engineering Writing & 
Speech, Instrumentation, Radio Frequency Interference, Space 
Electronics & Telemetry

November 27—East Bay Subsection
November 28—Electronic Computers, Product Engineering &

Production
November 29—San Francisco Section/Engineering Management
November 30—Information Theory
December 6—Audio, Communications Systems
December 13—Antennas & Propagation
December Social—Military Electronics

Technology Laboratories
Place: Conference Room, Building 1, Varian Associates, 61 1 Hansen Way, 

Palo Alto
Dinner: 6:00 P.M., Camino Bowl (Aztec Room), 2025 El Camino Real, 

Mountain View
Reservations: DA 1-1332 by Nov. 21

Product Engineering & Production
Coatings and Finishes"

Panelists: Don Brown, Parker Rust Proof Co.; Harry Hall, John L. Armitage 
& Co.; Kenneth King, Hewlett-Packard Co.; and Cal Probst, Minnesota 
Mining & Manufacturing Co.

Place: Building 4B, Varian Associates, 61 1 Hansen Way, Palo Alto

Radio Frequency Interference 8:00 p.m. o Tuesday, Nov. 21
"Interference Considerations in Communication Satellites"
Speaker: John J. Downing
Place: Building 202, Lockheed, 3251 Hanover Street, Palo Alto

Engineering Management • Wednesday, Nov. 29
(Joint meeting with San Francisco Section, see above)

meeting ahead
SCIENCE VIS-A-VIS GOVERNMENT
Sir Robert Watson-Watt will address 

a meeting jointly sponsored by the San 
Francisco Section and the Professional 
Group on Engineering Management dur­
ing November. Details are included in 
the Calendar, page 6 In his distin­
guished career in radio physics in Great 
Britain, he first pioneered radio loca­
tion of atmospheric disturbances and 
then laid the foundations for radar.

Sir Robert will discuss the important 
relationship of science and government 
in present-day affairs. This involves the 
evaluation of scientific matters in rela­
tion to human affairs and the harder 
task of conveying these points of view 
to government officials and frequently 
the public.

Radar was essentially a military de­
velopment and for this reason parallel 
lines of conception and development 
occurred in several countries prior to 
World War II. Watson-Watt's role is 
unique in that he is solely credited in 
England for the idea, enlisting govern­
ment support, and carrying out the es­
tablishment of this powerful electronic 
method.

Watson-Watt was born in Scotland in 
1892 and remained there through his 
college days. After graduation from 
Dundee College of the University of St. 
Andrews, he accepted a post in the 
department of meteorology in London. 
He conceived the method of radio loca­
tion of storms and carried out the es­
tablishment of this method in the de­
partment of scientific and industrial 
research. It was not until World War 
II, two decades later, that this method 
was fully implemented and established 
as a meteorological method.

Watson-Watt was knighted in 1942 
for his important scientific accomplish­
ments. He is a Fellow and former vice 
president of the IRE. He is now living 

{Continued on page S)

Instrumentation 8:00 P.M. O Tuesday, Nov. 21
Frequency Standards Using Atomically Stabilized Oscillators
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MORE SCIENCE

in New York State and is occupied in 
writing and lecturing.

The program will be of wide general 
interest and Section members may wish 
to invite friends and associates to this 
outstanding event.
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meeting

Linking a 
trum of an excited atom—with its in­
variant frequency—to a stable (quartz) 
oscillator for useful output as a stand­
ard of frequency involves techniques of 
concern to the instrumentation engineer. 
The program of the November PGI 
meeting is planned to answer the ques­
tions—How does it work? and How 
do you make it work? The Calendar, 
page 7, gives full particulars on the 
meeting.

The two speakers are Dr. Martin 
Packard and Dr. Ross Graves Packard, 
originally from Oregon State, did his 
postgraduate work at Stanford and 
earned his PhD in 1949. He joined Va- 
rian in 1951 and is presently director 
of research for the instrument division 
Graves' undergraduate work was done 
at MIT with subsequent work at the 
University of Minnesota where he took 
his PhD in pure mathematics. He is as­
sociate director of the communication 
laboratory at STL where he has been 
for the past six years.

affairs
VOICE OF THE MEMBERSHIP

A very comprehensive questionnaire 
designed to influence future meeting 
programs was sent to the PGA (and to 
our locally associated AES Section). 
Nearly 100 replies were received, of 
which 80 indicated the possibility of the 
senders attending meetings. Slightly 
over half want the technical level of 
the meetings raised. The areas of "spe­
cialty interest" are widespread but 
sound recording is a predominant fa­
vorite with instrumentation next, fol-

meeting
BUILDING AUDIO

Early in December—as detailed on 
the Calendar, page 6—Dr. Vincent 
Salmon of Stanford Research Institute, 
a widely known authority on the sub­
ject, will discuss measurements in ar­
chitectural acoustics before a joint 
meeting of PGA and the San Francisco 
Section of AES. His subject will be di­

lowed by speech and music synthesis 
and broadcasting almost equally dis­
tributed.

Eighty per cent favored tutorial ses­
sions, with preference very definite for 
the following fields (in order): 1. Ar­
chitectural Acoustics and Acoustic 
Measurements, 2. Tape Recorder Elec­
tronic Design, 3. Feedback Amplifier 
Design, 4. Loudspeaker Design, and 
5. Tuner Design.

According to Ralph Brown, present 
chairman of the PGA chapter, an effort 
will be made to set up occasional tu­
torial sessions in the indicated fields.

m e e 11 n g
THE POWER OF RADIATION

Transmitters for exceptionally high- 
power applications will be discussed by 
Ernst R. Altschul of Radiation at Stan­
ford during the November PGSET meet­
ing listed in the Calendar on page 7. 
Altschul, senior project engineer, will 
describe the design of the most power­
ful x-band transmitter under construc­
tion (100 kw of c-w power) and the 
radar astronomy transmitter for the 
Arecibo, Puerto Rico, 1,000-ft reflector 
(2.5 megawatts peak, 150 kw average). 
The x-band equipment will be used

vided into a three-part discussion as 
follows: 1) subjective criteria by which 
listening qualities of a room are judged, 
2) objective measurements that are now 
used, and 3) the difficulties in making 
measurements and correlating (1) & (2)

ahead
WNM® OTHER WORLDS

Early in December (see Calendar, 
page 6) an unusually interesting pro­
gram will be presented jointly by PGCS 
and the University of California Student 
Chapter. Lester Reukema, professor 
emeritus in electrical engineering at 
the University and a past chairman of 
the Section, will be the principal 
speaker.

"Out of This World" is the topic that 
aptly describes Reukema's lecture on

space communications as they will 
eventually be developed between inter­
planetary creatures traveling within 
and outside of our solar system. Reu­
kema is one of the world's best in­
formed and most stimulating speakers 
on this subject. This will be a non-tech- 
nical meeting that will be enjoyed by 
wives and teenage sons or daughters 
as well.

Reukema, a Fellow of the Institute, 
has combined a remarkable technical 
career with a continuing interest in 
sports and the out-of-doors as repre­
sented by the national parks of the 
United States and Canada His gov­
ernment service has extended through 
both World War I and World War II, 
with important projects relating to, re­
spectively, underwater sound and elec­
tromagnetic radiation. His list of 
publications and current interests and 
activities exceeds the space possibilities 
of these pages.

As an added feature of the meeting, 
the Marconi 41/2-inch image-orthicon 
television camera, video tape-recording 
facilities, and mobile unit will be de­
scribed and demonstrated. This equip­
ment is used to record University 
classes for review and for delayed pre­
sentation, to alleviate the classroom 
shortage and to accommodate stu­
dent's schedules.

The dining room at the new Student 
Center, location of the dinner, is just 
across the creek from Dwindle Hall. 
The parking garage under the student 
union and dining commons is entered 
from Dana Street opposite the Harmon 
Gymnasium.

meeting
STABLE ATOMS

prominent line in the spec-
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SAVE THE SURFACE

For its November meeting (listed in 
the Calendar, page 7), PGPEP will pre­
sent a panel of four broadly qualified 
speakers covering the use, application, 
and economics of metal coatings of 
different types. They will concern them­
selves with finishes all the way from 
preparation of the metal to the com­
pleted product.

ahead
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Nelson Blachman

with the Lincoln Laboratories Haystack 
project.

Details of these history-making en­
gineering accomplishments taking place 
in this area promise a meeting of more 
than ordinary interest.

The nation and the electronic in­
dustry lost an unassuming but rare 
man recently with the untimely, 
accidental death of Sigurd Varian. 
Although he will be remembered 
most as the inventive and percep­
tive individual who contributed to 
the development of the klystron 
and the firm that bears his name, 
Varian Associates, he will be 
missed most by those of us who 
had the pleasure of living and 
working with him. Despite his sci­
entific, technical, and business suc­
cess, Sig Varian remained "one of 
the boys" to his last day.

The factual story of his part in 
the invention and development of 
the klystron and microwaves gen­
erally, as well as his contribution 
to the growth of Varian Associates, 
has been told many times. How­
ever, few people truly appreciate 
his startling foresight, which was 
destined to have dramatic impact 
upon the lives of many.

While a pilot in Mexico in the 
early 1930's, Sig became acutely 
aware of the danger of Germany's 
growing might — and particularly 
the terrible possible consequences 
of an attack by the vaunted Luft­
waffe. As a flyer, Sig knew there 
would be but little protection 
against enemy aircraft attacking 
either in the night or from the 
cover of low-lying clouds. He knew 
we did not possess any means to 
detect attacking aircraft before too 
late.

Sig worried about this danger 
long before the average person 
was even aware of the inevitable 
trend of events. He wrote long let­
ters to his brother Russell, outlining 
the problem and seeking ideas for 
a solution. When Russell came to 
the conclusion that short radio 
waves would do the job, Sig did

w e e t1 n g
SPECTRUM DETERMINATION

Dr Nelson Blachman of Sylvania 
EDL will address the November 30 
meeting of PGlT on the subject, A 
Generalization of Woodward s Theorem 
on F-M Spectra. Woodward's theorem 
(the "adiabatic theorem") asserts that 
the power spectrum of a slowly fre­
quency-modulated signal is given by 
the first-order probability density of 
the modulation. Blachman has pre­
viously expanded the scope of this ap­
proximation by deriving first-order cor­
rection terms for certain cases. At this 
meeting he will discuss a further ex­
tension of the theorem to the case of 
simultaneous amplitude and frequency 
modulation.

If a narrow-band waveform is mul­
tiplied in frequency up to a high har­
monic, its spectrum becomes broad by 
comparison with its modulating fre­
quencies, and this extension of Wood­
ward's theorem provides an easy way 
of determining the spectrum. A par­
ticular case of importance is that of 
a low-frequency oscillator producing

(Continued on page 10)

not hesitate to leave his permanent 
job and bring his life savings, fam­
ily, and all his energies to Cali­
fornia to help Russell tackle the 
solution to the problem. It hardly 
seems credible that two unassum­
ing young brothers with but mea­
ger resources would wish to take 
on a task which was destined to 
play an important part in history.

The hard work on the project, 
resulting in the successful demon­
stration of the klystron, contributed 
to Sig's exhaustion and serious ill­
ness. But, even during the many 
months in the hospital and at home 
in bed, Sig continued to participate 
in creating novel ideas and im­
provements and remained the mov­
ing spirit in carrying on the de­
velopment of the klystron and 
microwaves. Upon his recovery, 
Sig was able to play a major role 
in developing a large variety of 
klystrons which proved essential 
both for defense and other appli­
cations.

An inventive genius. Sig was in 
the forefront of all Varian's engi­
neering developments during his 
active years with the company. Al­
though he had but limited formal 
education, he was accepted as 
a natural scientific and technical 
leader by a sophisticated group of 
scientists and engineers. He was a 
natural raconteur whose easy hu­
mor could relax tensions when a 
project reached the "sticky" stage, 
and his driving curiosity was so in­
fectious that it frequently kept his 
co-workers on the job long after 
sensible people had called it a day.

We who knew Sig as a friend 
and co-worker feel a tremendous 
sense of loss. A man like Sig can­
not be replaced; he can only be 
missed.

Sigurd Varian, 60, a founder of Varian Associates and an electronic 
pioneer, was killed late in the day of October 18 when his light airplane 
crashed in a heavv sea off the west coast of Mexico.
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EMOTION AT THE GROCERY STORE

L. Bruce Johnson, 
vice chairman, PGEM

John H. Chartz, vice president of 
Dalmo Victor Co., spoke at the October 
meeting of the San Francisco Chapter 
of the Professional Group on Engineer­
ing Management. Chartz discussed his 
experiences in a 25-year period of stock 
investment. He had some very good ad­
vice to offer any investor and his talk 
was very well received. He made the 
point that investors should ignore day- 
to-day market fluctuations just as they 
ignore day-to-day price changes in the 
grocery store. He emphasized some­
thing forgotten by most of us: that stock 
purchase should be made on as rational 
a basis as possible, and that emotional 
factors should be suppressed.

He added two more suggestions: that 
investors should use good, definable 
yardsticks such as "price earnings ra­
tio" in comparing stocks; and that 
investors should understand how ac­
counting practices vary from company 
to company. And he added that he 
sincerely believes "the accounting pro­
fession is there to help electronic en­
gineers!"

These 
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OPPORTUNITIES IN NOISY CHANNELS

Professor Peter Elias, chairman of the 
electrical engineering department at 
MIT, addressed a meeting of the PGIT 
in mid-October. The talk was a survey 
of what is presently known about the 
information theoretic aspects of net­
works of noisy channels. The meeting 
was held in the auditorium of the 
Sylvania EDL building in Mountain 

an audience of 45 in at-

the use of simpler (and cheaper) coding 
procedures for a given reliability and 
rate of transmission. However, the 
value of this is difficult to measure on 
a general, absolute scale.

Very little of a general theoretical 
nature is known about the capabilities 
of two-way channels with memory, 
although in special cases certain ad 
hoc techniques have been developed 
that appear to be useful. Also, in some 
instances the addition of feedback does 
increase the capacity to transfer infor­
mation in the forward direction.

For an arbitrary network whose 
branches have known capacities, and 
where there is a single input node and 
a single output node, the capacity be­
tween input and output is given by 
the maximum-flow minimum-cut theo­
rem2 of Elias, Feinstein, and Shannon. 
This theorem states that the maximum 
flow through the network is given by 
the minimum that can be obtained for 
sums of the branch capacities that are 
affected when the network is cut in 
various ways (called "cut-sets") that 
separate the input from the output. 
The branches may be either unidirec­
tional or bidirectional, but it should 
be noted that a unidirectional branch 
capacity is included in a cut-set sum 
only if it is directed from the input 
side of the network to the output side.

As an example, consider Fig. 1, 
where transmission takes place between 
nodes T and R by way of the inter­
mediate nodes, A, B, C, and D over 
branches labelled with their respective 
capacities (in bits per second, say). It 
is easily seen that the minimum cut set 
consists of branches AC, BC, and BD 
with

are the PGEM officers for the 
season:

Chairman: William 
SRI.

Vice Chairman: L.
Lenkurt Electric Co.

Secretary-Treasurer: Glenn A. Wal­
ters, Dalmo Victor Co.

—L. M. JEFFERS

MORE SPECTRUM

both a sinewave and narrow-band 
noise, the output from which is multi­
plied up to a much higher frequency. 
When the multiplication is performed 
by a power-law device, the power spec­
trum in the neighborhood of the har­
monic can be expressed in terms of 
a tabulated hypergeometric function.

View, with 
tendance.

A simple, but important, example of 
such a network is obtained by adding 
a feedback channel to an ordinary uni­
directional forward channel. Shannon’ 
has shown that the addition even of a 
noiseless feedback channel (rather hard 
to find in practice) does not increase 
the forward channel capacity of a zero­
memory channel. But it does permit a total capacity of 3 -f- 1 — 4.
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bination of these channels will have a 
capacity CP bounded below by the 
larger of Cn and C»,. Under certain 
additional conditions of reversibility on 
the channels, it may be shown that

no v emb er

November PG MIL gathering included: L. ter Veen, Bill Doxey, Walter Prise, 
Stanley Katsel, Capt. P. H. Enslow (rear, aide), Maj. Gen. USA F. F. Uhrhane 

(speaker), Peter Lacy, Archie Brown, Charles Antony, and Frank Mansur

meeting
COMPUTER

The first meeting of the 1961-62 
season of PGMIL took place early in 
October at the Lockheed, Palo Alto, 
Auditorium. It was preceded by a 
speaker's dinner.

Speaker of the evening was Major 
General F. F. Uhrhane, commanding

(Continued on page 12)

(Note that BC has a capacity of zero 
in the direction from B to C, and hence 
does not contribute.)

Thus according to the max-flow min- 
cut theorem, the capacity of this net­
work is 4 bits per second. Of course, 
to realize this capacity with a low prob­
ability of error, very long coding delays 
will in general be required on each 
branch. The problem of finding an op­
timum apportionment of a given total 
delay among the various branches is 
very complex. Solutions have been ob­
tained for specific cases, but there are 
no generally applicable results known.

The problem of finding the capaci­
ties of interacting forward and back­
ward channels between two terminals, 
A and B, has also been studied by 
Shannon.1 Here the symbol received 
by B (see Fig. 2) is in general a proba­
bilistic function of the symbols sent by 
both A and B, and of the channel noise. 
The general result is that the capacities 

and can be traded off against 
each other along some curve C (Fig. 3). 
The trade-off curve is convex upwards 
and is bounded below by the straight 
line LB connecting the two intercepts 
as shown in Fig. 3. Fairly good upper 
bounds for this curve are also known 
in terms of the channel parameters.

A simple, but amusing, example of 
this sort is given by the noiseless two- 
way channel shown in Fig. 4. Both A 
and B receive at any instant the modulo- 
two sum z — x 4- y of the binary digits 
x and y sent by A and B. Clearly if B 
is silent (sends only zeros) then A can 
transmit without error to B at a rate 
of one bit per symbol. Likewise for B, 
if A is silent. However, since each party 
knows his own transmitted symbol he 
may recover the correct information 
sent by the other party by simply 
"subtracting" his own. Thus A and B 
may both send simultaneously at a rate 
of one bit per symbol. In this case the 
trade-off curve falls along the upper 
bound UB of Fig. 4. If an AND-gate 
replaces the modulo-two adder, the 
trade-off curve becomes the straight 
line LB.

Another interesting class of problems 
is concerned with arbitrary networks 
of directed branches (like Fig. 1) but 
where zero delay is specified at each 
node (except possibly at T and R). It 
is assumed also that all branches fan­
ning out from a given node carry the 
same signal. When the individual chan­
nel noises are independent the situation 
is fairly tractable. However, when the 
channel noises may be dependent on 
each other, very little can be said in 
general. For example, a series cascade 
of two channels with capacities Ca and 
G may exhibit any capacity Cs from 
zero to infinity under suitable con­
straints on the noises. A parallel com-

Flow Through 
Trans., Vol. IT-2, 
December 1956.

Proc Berkeley Symposium on Prob­
ability, August 1960 (to appear). 

P. Elias, "Channel Capacity With­
out Coding," Appendix to Chapter 
14 of Lectures on Communication 
System Theory," E. J. Baghdady, 
(editor), pp. 363-366, McGraw-Hill 
Book Co., New York; 1961.

----FORREST F. FULTON, JR. & 
BERNARD ELSPAS

pacity of a

of information network theory. This 
field is really a rather loosely defined 
problem area instead of a "theory." 
Only the simplest questions that one 
can pose in this field have been an­
swered in any generality. The gener­
alizations to complex, multi-input, 
multi-output networks of interacting, 
time-dependent channels with various 
constraints (delay, reliability, etc.) con­
stitute a field that is wide open for 
future work.
References

C. E. Shannon, "The Zero-Er/or Ca- 
Noisy Channel," IRE 

Trans., Vol. IT-2, No. 3, p. 16, Sep- 
temper 1956.

P. Elias, A. Feinstein, and C. E. 
Shannon, "A Note on the Maximum 

Network," IRE 
No. 4, p. 117,

A subclass of zero-delay networks, 
namely those with continuous channels 
subject to gaussian noise was also de­
scribed by Elias A simple cascade of 
power-limited repeater links is one ex­
ample studied by DeSoer. Here, if only 
linear transfer functions are used to 
couple one link to the next, the capacity 
of a long cascade can drop to zero be­
cause the channel noises accumulate 
indefinitely. Clearly quantization at the 
links is required to combat the noise 
effectively.

Another example is furnished by the 
parallel combination of two continuous 
band-limited channels with independent 
additive gaussian noise. As discussed 
by Elias' the channel capacities add, 
so that a received signal-noise power 
ratio ri = ri -}- rs nn should be ob­
tainable at the receiver. However, op­
timum diversity combining yields only 
ro = r» 4- r2. When the individual sig­
nal-noise power ratios, n and rs are 
small, ro and n are nearly equal. But 
for large signal-noise ratios, the ideal 
value is roughly the product, nr-, while 
the diversity value is only the sum, 
n 4- r2. Elias' has shown that the ideal 
value n can be obtained, with zero­
delay coding and linear diversity com­
bining, by making use of a noiseless 
feedback channel. Similar results have 
also been obtained for slightly more 
complex networks, e.g., a bridge of 
five branches, but they elude us for 
networks more complicated than that.

In summary, Elias stressed the in­
completeness of our present knowledge



—JOE WETTSTEIN

review

!

—HARMON R. TRAVER

was
new

no v e mb er 1961

A. F. Dixon, Rheem; W. Dale Fidler, Lockheed, speaker; and Thomas E. Scat ch­
ard, Beckman; at the September PGPEP meeting

Harmon R. Traver photo

m e e 11 n g
CIRCUIT CHEMISTRY

The first Fall meeting of PGPEP was 
held at the Hewlett-Packard electronics 
instruction laboratory of Stanford Uni­
versity in late September. W. Dale Ful­
ler, microsystems electronics manager 
of the Lockheed Missiles and Space Co.

MORE COMPUTERS

general, headquarters U.S. Army elec­
tronic proving grounds, Fort Huachuca, 
Arizona. The subject of his talk was, 
The Signal Corps Program in Tactical 
Automatic Data Processing

In his talk, General Uhrhane pre­
sented a progress report on the devel­
opment of the Army's command control 
information system. Since 1956 the U.S. 
Army has been investigating the pos­
sible applications of adp techniques and 
methods to tactical operations. Systems 
developed cover mobile units for field 
applications and extend into an area of 
handling of personnel records

The general took his listeners on the 
historical path of the computer-devel­
opment program of the Army, starting 
with the first Eniac of 1946. This model 

us followed by Mobidic; the general- 
purpose mobile computer Basic Pol­
and a smaller mobile unit, Informer 
version. Compac II (ieep type) and Mi- 
cropac are still under development.

Although not as commonly known 
as missile and satellite types of data- 
processing equipment, in many ways 
the Army's control-information systems 
are required to perform more diversi­
fied functions and mobility and rug­
gedness are extremely important char­
acteristics. Equipment is based on the 
use of solid-state devices.

The general's talk was illustrated by 
a number of color slides showing con­
ditions under which the equipment must 
operate, and the equipment itself. The 
excellent manner in which Uhrhane 
presented his topic provided the audi­
ence a vivid picture of the part adp 
plays in operation of the modern army 
and participation of electronic industry 
in these efforts. At the conclusion of 
this presentation, Walter Prise, who

spoke on thin-film titanium circuits.
Fuller pointed out that thin-film inte­

grated circuits of titanium and titanium 
oxides have the capability of meeting 
today's electronic requirements of im­
proved reliability, reproducibility, wider 
environmental ranges, product versa­
tility, and size reduction. The fabrication 
processes being developed at Lockheed 
are essentially all chemical and this 
inherently contributes to economical 
production.

The fabrication of a thin-film titanium 
circuit starts with a molten-salt process 
that results in the complete coating of 
an inorganic substrate with a thick film 
of very pure titanium metal. After 
cleaning, a pattern of copper or another 
conductive material is electroplated onto 
the metallized substrate to produce 
termination areas or interconnection 
tabs. The circuit pattern is then fabri­
cated from the metallized substrate by 
photoetching processes.

The next step in the fabrication of 
the thin-film circuit is the conversion 
of selected areas of the continuous 
circuit pattern into a resistive or dielec­
tric material. An anodic process is used 
for both of these materials in which 
the electrolyte and the electrical process 
parameters determine the resulting ma­
terial. A jig is used, which restricts the 
electrolytes to the selected area. An im­
portant part of this conversion process 
is a technique for the measurement of 
the electrical parameters — resistance, 
capacitance, or dissipation factor—dur­
ing the anodic process. This type of 
process control is termed "dynamic 
testing."

At the completion of this fabrication 
process, the active devices are assem­
bled to the thin-film circuit by spot 
welding or thermal compression bond­
ing and the integrated circuit is ready 
for use.

Individual electronic functions may 
be fabricated in this manner for ex­
perimental system development. How­
ever, to utilize the full potential of 
integrated circuits—complete sub-sys­
tems—a more complex assembly of 
circuits may be fabricated to further 
reduce the number of external inter­
connections that are required in the 
system.

Fuller received his BSEE at Michigan 
College of Mines and his MSEE at Iowa 
State University He started his career 
in electronics at General Electric fol­
lowed by teaching at Iowa State Col­
lege. The next ten years were spent 
in Texas and Oklahoma doing research 
in electronics and microminiaturization. 
Previous to joining Lockheed, he was 
director of research at Varo Manufac­
turing in Dallas.

as chairman of PGM1L presided at the 
meeting, expressed deep appreciation 
to Uhrhane for his highly informative 
talk.

Uhrhane is a graduate of the United 
States Military Academy of 1930. He 
also received an MS degree in electrical 
engineering from Ohio State University. 
A unique feature of his career is that 
in every commissioned grade he was 
connected with electronics research and 
development work. General Uhrhane 

responsible for the introduction of 
types of electronic equipment to 

field troops and for collection of tech­
nical intelligence in the general work 
of communications, radar, and other 
electronics.

Following the main presentation, 
Charles Antony, program chairman, in­
dicated that he is planning a social 
affair to bring members and guests of 
PGMIL together in December. Officers 
of PGMIL feel that their group covers 
many areas of interest to other pro­
fessional groups and invited them to 
visit this meeting.

Program members and the numerous 
prominent guests present were served 
coffee and doughnuts at the conclusion 
of the meeting An outstanding feature 
of the evening was punctual scheduling 
of both the dinner and the program 
events.
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Complete with dial, 
knob and lock

the entire adjustment range allows substantial time savings 
in frequently adjusted or multiple potentiometer installations 
such as analog computers and data logging systems. Equipped 
with a screwdriver slotted shaft, the Model 20A also makes an 
ideal high resolution trimmer.

The Model 20A is available from stock in resistance values 
ranging from 100 ohms to 25 K ohms, and can be provided 
with a calibrated readout dial and lock-type knob.

If greater resistance values are required, write for informa­
tion on the FLUKE Models 21A, 22A, and 30A. The Model 21A 
and 22A have increased power ratings and are available in 
resistance values to 100 K. The Model 30A features resolution 
of 20 times that of the 20A series, resistance values from 1 K 
to 100 K, and a power rating of 5 watts.

NEW FLUKE MODEL 2OA
Vernier Potentiometer

nov emb er 1 9 61

-Save: Time-Space-Effort-Cost
The FLUKE Model 20A Vernier Potentiometer provides reso­
lution equivalent to that of 10 turn helical potentiometers 
with only 550° of shaft rotation. At the same time, the 20A re­
quires only a fraction of the space occupied by helical po­
tentiometers, and, in fact, occupies less space than many 
single turn, low resolution potentiometers.

This high resolution, small size, and ease of operation, is 
achieved by a unique FLUKE patented design. A schematic 
of the Model 20A is shown below. Basically, the Model 20A 
consists of a main resistance element and a concentric 
smaller vernier. The vernier element is connected to the main 
element through two contacts spaced 30° apart. This spreads 
any 30 segment of the main winding over the 270° of 
vernier rotation. The vernier slider is rotated by the poten­
tiometer shaft. As the shaft is turned and the vernier 
slider completes its rotation, a mechanical stop causes 
the vernier frame to turn, moving the spaced vernier con­
tacts along the main element. This method provides a 
coarse adjustment at either end of the vernier adjustment.

This unique design results in a versatile, high perform­
ance potentiometer. For example, thin card-type windings 
reduce residual reactance and allow operation at much 
higher frequencies than other potentiometers with similar 
DC specifications. The one and one-half turn control of

NEW-Fluke Precision tens
Provide 10 TURN RESOLUTION...
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Charles L. Seeger, speaker at the PGAP 
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Seeger began his talk with a dis­
cussion of why large radio astronomy 
antennas are necessary. He pointed out 
that radio astronomers would be able 
to gather additional information con­
cerning our galaxy by studying a near­
by galaxy that is similar to our own. 
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J to its 
propor-
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DEEP, DEEP SPACE

At the first meeting of the 
members of PGAP heard C 
Seeger, acting head of the 
Radio Astoronomy Institute, • 
interesting description of a , 
and impressive radio-astronomy 
tenna currently under czr.z?__ ...
the Netherlands. The subject of Seeger's 
lecture was "The Benelux Cross An­
tenna Project" of which he was for­
merly chief scientist. The meeting, held 
at Stanford Research Institute, followed 
a well attended speaker's dinner. The 
speaker was introduced by the chair­
man of the PGAP chapter, Ray L. Lead­
abrand Leadabrand also announced 
that this year's tutorial series during 
February and March 1962 would be on 
millimeter waves; including power gen­
eration, antennas, and transmission 
lines.

cross will be a rather 
__ ‘ on the surface of 

earth—perhaps best seen from 

on the border 
and stretches 

were centered 
Leiden (population 75,000 to 80,000) 

beyond the city in 

and fifty 
corresponding 
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. . .om each 

parametric device 
j excess noise tern- 

will have an 
• per cent or 
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bandwidth through- 

array. Each 
will be fed 

feed, 
by 30

entire

In order 1 
for this study, it 
a pencil beam of 
minute of arc. T‘ ,__
a radio telescope is proportional 
aperture and its sensitivity is 
tional to the total area.

However, in addition t ______
capabilities and sensitivity, a radio tele­
scope must be capable of discriminat­
ing between nearby sources. Discrimi­
nation is acquired by increasing the 
width of the antenna array. For a 5- 
kilometer-long antenna the width must 
be at least 85 meters to achieve suffi 
cient discrimination to make use of the 
available resolution. The Benelux an­
tenna (originally conceived by Seeger 
in 1954) is a 5-kilometer by 5-kilome- 
ter 600,000-square-meter simultaneous- 
multiple-beam 408-mc, radio telescope, 
u .i • _f a cross similar to

Raymond D. Egan, 
secretary, PGAP

array is expected to be greater than 
50 db.

The one minute arc beamwidth would 
require several lifetimes to make a sur­
vey of the entire sky. In order to al­
leviate this problem, a total of 300 
simultaneous beams will be generated 
through the use of 250 phase shifters 
for each beam. Reliability comparable 
to a first-class commercial computer is 
expected to result in an operation time 
of more than 90 per cent. Because of 
the highly repetitious nature of the 
system, completely automatic fault lo­
cation will be incorporated.

The project, supported by the gov­
ernments of Belgium, the Netherlands, 
and Luxemburg, is expected to be com 
pleted in four to five years at a cost 
of only 6 to 7 million dollars.

For the season 1961 62, the Profes­
sional Group chapter on Antennas & 
Propagation has these officers.

Chairman: Ray L. Leadabrand, SRI 
Vice Chairman: John B. Damonte, 

Dalmo Victor Co.
Secretary: Raymond 

ford University

This is how the Benelux cross would 
appear if superimposed on the city of 

Leiden, Netherlands

meeting r e v i e w 
report from abroad

The first 1961-1962 joint meeting of 
PGED and PGMTT was held in Sep­
tember at Stanford. Speaker for the 
evening was Hubert Heffner, professor 
of electrical engineering, Stanford Uni­
versity. After a very brief introduction 
by Dr. P. Vartanian, Heffner gave a 
very interesting talk titled, Microwave 
Research in Europe.

The talk was essentially a record of 
his experiences in Europe during the 
past year when he worked as a scien­
tific liaison officer for the U.S. Office 
of Naval Research at London.

This office was set up just after the 
war and employs approximately ten 
scientists, most of them on temporary 
assignments, who represent various 
specialties in the pbysical sciences. The 
function of these scientists is to select 
and visit various countries m Europe 
with the purpose of 9at er‘n.9 Qnd giv- 
ing information on the sc,entif(c re

( Continued

L
John B. Damonte, 

vice chairman, PGAP
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WITH NEW DIGITAL

DIGITAL READOUT of time differences 
to 50 picoseconds.
DIGITAL READOUT of pulse risetimes 
to one-half nanosecond.
DIGITAL READOUT of pulse amplitudes 
to 2 millivolts peak-to-peak.

With a Tektronix Readout Oscilloscope you can check production­
run units faster and easier—for simultaneously with the analog 
display on the 5-inch crt, you have a digital presentation on the 
automatic computing programmer.

You set the program once for all successive similar measurements.
For each quality-control check, you merely read the up-to-4-digit 

decimal units of actual measurement.
Indicators light to designate the readout status—whether in the 

preset-limit range, below it, or above it.
In a typical application such as transistor-switching-time measure­

ments, you can read directly such characteristics as the delay, rise, 
storage, and fall times; the total turn-on and turn-off times; the 
width of pulse A and pulse B; and time and amplitude between two 
selected points on either or both waveforms. You know immediately 
by the digital presentation and indicator lights whether or not the 
item tested has met specifications.
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On a production line, in a laboratory, or for sustained testing 
programs, the digital readout convenience of a Type 567 can speed­
up and simplify measurement of pulse amplitudes and time incre­
ments between percentages of selected amplitude levels on an 
absolute or relative basis. In addition, you can also measure pulse 
amplitudes and time increments on differential signals between A 
and B inputs.

To achieve this faster and simpler approach to precision measure­
ment, the Type 567 incorporates many features new to an oscillo­
scope. In the automatic computing programmer, for example, some 
of these new features include, positionable measurement-reference 
zones, automatic normalization, zone-intensity markers, automatic 
and manual start-timing and stop-timing systems, preset-limit selec­
tor and indicators, provision for external programming. These fea- 
tures_and others in the two sampling plug-in units and the oscillo­
scope itself—enable the new Type 567 to greatly increase your 
measurement proficiency.

Type 567 Readout Oscilloscope (without plug-ins)

Plug-In Units include:
Type 3D1 Digital Unit (Automatic Computing Programmer) $2500 
Type 3S76 Sampling Dual-Trace Unit . . $1100
Type 3T77 Sampling Sweep Unit .............................$ 650

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

For complete information about the characteristics and 
capabilities of this new Digital Readout Oscilloscope, please 
call your Tektronix Field Engineer.

Tektronix, Inc. san francisco field offices
3530 GOLDEN GATE WAY ■ LAFAYETTE. CALIF. ■ 5-610!
3944 FABIAN WAY • PALO ALTO. CALIF. • OAvenpon 6-8500 
From Oakland. Berkeley. Richmond. Albany and San Leandro: CL,fiord 4-5353
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MORE EUROPE 
search activities conducted in these 
countries Much of this information is 
published in individual reports as well 
as in the monthly European Scientific 
Newsletter. Heffner mentioned that due 
to the time involved in correspondence 
and preparation for each visit to a 
foreign country he could spend only 
a minor part of his time outside Eng­
land The countries he visited included 
Yugoslavia, Norway, and Germany.

Heffner's talk was organized into 
three parts. In the first part he made 
general observations on European sci­
ence Here he emphasized that the 
greatest percentage of scientific work 
done in Europe is concentrated in Eng­
land. For example, in 17 European 
countries there are 731 laboratories 
doing some kind of solid-state research 
supported by universities, by govern­
ment, or by industry Of these labora­
tories, 291 are in England, 146 in 
Germany, and 89 in France. In other 
branches of physical sciences, such as 
microwaves, England is also the coun­
try where most of the work is done.

Continuing with his general obser­
vations he remarked that the total level 
of original scientific activity was far 
smaller in Europe than in the U.S. This 
was mainly attributed to comparative 
lack of funds in Europe. The philosophy 
of government support for scientific 
research is not prevalent in Europe ex­
cept, to a small extent, in France, Ger­
many, and England. Besides Philips in 
Holland and CSF in France there are 
very few industries which indulge in 
research; this is still considered mainly 
to be a responsibility of universities. 
The caliber of people doing R & D 
work is not very different from that of 
people in the U.S. In England, how­
ever, the people who administer R & D 
contracts are of a higher caliber in 
scientific training and background than 
here.

An

the contribution by the beam alone is 
62 K. There was also a description 
of the work done by J- C. Vokes and
T. J. Bridges on the noise reduction in 
d-c pumped quadrupole amplifiers by 
means of beam expansion. This scheme 
did not give the desired results—the 
measured noise temperature was 1200 
to 1600 K instead of rhe expected 16 
K. The explanation for this discrepancy, 
according to Heffner, is not yet totally 
clear.

Brief mention was made of the work 
done by Dr. Wessel Berg at the Nor­
wegian Defense Research Establishment 
on transverse-wave noise matrix and of 
the 4-cavity klystron at SERL, England. 
This klystron operates at 400 me, with 
130-amp beam at 250 kv (beam power 
32.5 Mw), and having an efficiency of 
61 per cent Interesting work done by 
Dr. B. Agdur at the Royal College of 
Technology, Stockholm, on beam-to- 
plasma interaction was also described

The third part of the talk was pre­
sented after the meeting was officially 
adjourned. This part compared the ed­
ucational system in Europe with that 
of the U.S. Heffner felt that, as in re­
search activities, the educational system 
in the U S. was more efficacious through 
the lecture system than the independent 
study system emphasized in Europe. He 
added that perhaps the best method 
would be to have a mixture of the
U. S. and European systems weighted 
in favor of the U.S. system.

The overall impression communi­
cated by Heffner was that, although 
there were very capable individuals 
carrying out praiseworthy research in 
Europe, the total of the activities, the 
level of these activities, and the edu­
cation imparted therefrom were below 
those of the U.S.

Officers, elected to serve the Profes­
sional Group on Microwave Theory & 
Techniques, are as follows:

Chairman: Perry H. Vartanian, Me- 
labs

Vice Chairman: Peter D. Strum, Ap­
plied Technology

Secretary-Treasurer: Howard C. Boul­
ter, Hewlett-Packard Co.

—A. M. SERANG

lack of sufficient support for scientific 
research in Europe is that the research 
organizations are, "not up to the criti­
cal size wherein enough people work 
to cross-fertilize each other's ideas. This 
results in a lack of virility in scientific 
activities as compared to similar ac­
tivities n the U.S "

The second part of Heffner's talk 
dealt wth specific research activities 
going on in Europe. He had consider­
able interest in parametric amplifiers 
of both diode and beam types Most of 
the work on diode types was a repeti­
tion of similar work done in the U.S. 
There were two exceptions that Heffner 
considered to be worth mentioning. One 
referred to an interesting circuit devel­
oped by K H. Locherer and R. Mauer 
at Telefunken. This circuit used a re­
generative down converter with two 
phase-shift networks, one with -J-90° 
phase shift and the other with -90° 
phase shift, in such a way as to result 
in a non-reciprocal parametric ampli­
fier. The experimental results were as 
follows: signal frequency, 550 me, 
pump frequency, 1800 me, bandwidth, 
4 me; gain, 20 db forward and —30 
db backward, power, 20 mw per diode. 
The other work, by B Robison and J. 
T. deJager in Holland, was on a 21- 
cm parametric amplifier circuit for hy­
drogen line. This consisted of a 1400- 
to 2400-mc up converter for frequency 
switching by means of a 1000-mc 
pump, having a 1-db gain, 150-mc 
bandwidth, and 80 K noise tempera­
ture, and a degenerative 2400-mc 
amplifier with 20-db gain, few-mc 
bandwidth, gain stability of 1:10J over 
1 hour, and 45 K noise temperature 
with a GaAs diode or 16 K with a 
Texas Instrument SD-502. This ampli­
fier and up converter were connected 
to a circulator followed by a mixer. 
This circuit was considered b> Heffner 
to be the first practical parametric 
amplifier for radiometry.

As regards beam-type amplifiers 
Heffner discussed the sealed-off Adler 
tube built by T. J. Bridges at SERL, 

gain of 24 
me and at 

noise temperature of 96 K, of which
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Versatile programming

FIcxibljBfeBCDinput
takes just 2 msec;
prints up to 5 lines per second

1-2-2-4 BCD input is 
standard; dual input available

plug-in programming for each 
individual column, code options 
with plug-in column cards

noveffl

HEWLETT-PACKARD COMPANY

\ Fifteenth St., Gl 2-89 , _ 232 So. Tucion Blvd., MA 3-2564; Albuquerque,
|\ E. Missouri **•.,« 4-5 255.5586- Las Cruces, 114 S. Water St., 526-2486.
’ I 6501 Lomas Blvd, N.t.,

New, solid state V 562A Digital Recorder prints digital data on 3" 
paper as fast as 5 lines per second, each line containing up to 12 digits. 
The instrument incorporates a unique data storage unit for each digit 
column that allows the data source to transfer data to the recorder in 
just 2 milliseconds, after which the source is free to collect new data.
Besides the standard parallel-entry 4-line BCD code (1-2-2-4), you can 
easily use other 4-line codes just by substituting plug-in column cards. 
Ten-line code operation (without data storage feature) is also avail­
able with plug-in cards.
Further, $ 562A accepts dual input (optional) and prints data simul­
taneously from two unsynchronized sources. A “patch panel” permits 
programming these two separate, unsynchronous inputs (even if 
coded differently) in any manner. Combinations of plug-in column 
code cards and “patch panel” column programming give complete flex­
ibility in both dual-source data acquisition and data print positioning. 
Analog output for high-resolution strip chart and X-Y recording is 
available as an extra-cost built-in feature of the 562A or through the 
new $ 580A Digital-Analog Converter, a separate solid state, high- 
precision instrument.
Designed for use with solid state and vacuum tube counters, Model 
562A is ideal for a wide variety of individual and system applications. 
Call your fy representative today.

SPECIFICATIONS
Printing Rate: 5 lines/sec. maximum
Column Capacity: To 11 columns (12 available 

on special order)
Print Wheels: 12-position, 0 through 9, a minus 

and a blank (Many special character wheels 
available from stock)

Driving Source: Parallel-entry 4-line BCD, 1-2-2-4. 
Other codes available on plug-in cards. Source 
reference voltages establish “0” and “1” states, 
which may be as much as 100 v above or below 
ground. *T” state 4 to 75 v above “0” reference. 
Driving power approx. 30 into 270,000 ohms.

Print Command: ± pulse, 20 /xsec or greater in 
width, 6 to 20 v.

Hold Signal: (Available for each data source) 
—7 v to + 15 v and 4- 15 v to —7 v.

Transfer Time: 2 msec
Paper Required: Standard 3" roll or folded 
Line Spacing: Single or double, adjustable
Size: Cabinet, 20%" x 12¥2" x 18¥2"; Rack, 19" x 

lOVz" x 16% deep behind panel.
Price: ^562A (cabinet) or % 562AR (rack mount) 

$1,600.00 to $2,200.00i depending on options. $ 
580A Dig'tal-Anaiog Converter, price on request.

all yours with this 
new (^) 562A

SOLID STATE

Fast data transfer
1 ■KI



—JAMES B. WRIGHT

1.

2.

3.

Herbert Bandes

ex-

nov e mb er 1 96118 — grid

meeting review
CRACKS IN THE LANGUAGE BARRIER

Although it still retranslates the Rus­
sian word for "bootlegger" as "home­
brewer," the IBM automatic language 
translating machine AN/GSQ-16, Mark 

(Continued on page 20)

processes and 
a level which 

investigation and 
fabrication of the

m e e 11ng r e view
TEETH FOR RESEARCH

Dr. Herbert Bandes of Arthur D. Lit­
tle Co., spoke before the East Bay Sub­
section picnic outing late in September. 
His announced topic was The Ratchet 
Effect in Research and he opened his 
talk by demonstrating a mechanical 
ratchet—a device that does mechanical 
work when rotated in one direction and 
permits backing off without undoing 
work already performed when rotated 
in the other direction. Work may again 
be done when rotation in the original 
direction is resumed.

This effect is seen in technical fields: 
advance is made up to a point and 
then stops while other fields are in­

between engineering research, product 
development, and material develop­
ment required to produce a new device. 
Research cannot stand by itself and the 
path to a new development is seldom 
direct.

placed with the vacuum tube.
1928—Use of selenium and copper 

oxide as rectifiers in industrial, 
chemical, and electrolytic proc­
esses.

Then came World War II and radar. 
Silicon detectors and mixers for radar 
represented the first large-scale appli­
cation of semiconductors.

In 1945, germanium was first used 
in the electronics field followed by the 
discovery of the transistor in 1948.

The lag and delays between discov­
ery of the semiconductor effect in 1823 
and its use in the transistor can be 
explained by considering the three cir­
cumstances needed for development of 
any new device or material.

A consumer demand sufficiently 
large to support the cost of the 
development in time and money 
Sufficient theoretical guidance to 
permit understanding of the phe­
nomena to be developed. 
Development of 
prosaic tools to 
will permit 
economical 
device.

These points may be illustrated by 
considering some of the developments 
in other technical fields which led to or 
assisted in the development of the 
transistor.

Development of quantum mechanics 
through consolidation of then existant 
material in the field of physics by Heis­
enberg and Schrodinger in 1925-26 
was necessary for transistor/semicon- 
ductor development. This then permit­
ted Wilson to explain the semiconduc­
tor effect in 1931.

In 1939 a paper was published in 
Germany describing the transistor ef­
fect in potassium bromide. This paper 
received little attention for two major 
reasons: World War II broke out, and 
potassium bromide has a very high 
resistance.

Even so, it is not likely that the 
transistor could have been invented 
then rather than 9 years later because 
details of electrical conduction and sur­
face effects were not known in 1939; 
the device requires levels of chemical 
purity which were not available; and 
the necessary analytical tools were also 
not available.

Some of the tools and processes 
which had to be developed and engi­
neered prior to transistor development 
were as follows: Mass Spectograph 
(1915), x-ray determination of crystal 
structures of solids (1912), methods of 
obtaining high purity graphite used in 
producing germanium (1940's), epoxy 
cements, glass to metal seals, and 
methods for crystal growth.

In closing, Bandes pointed out that 
he had tried to show the interrelation

vestigated. Bandes illustrated this ef­
fect by discussing the events leading 
up to the discovery of transistors and 
semiconductors.

The transistor was invented just 13 
years ago but has captured a share of 
the electronics field that was worth 
$300 million in 1960 and is still 
panding. A brief history of events 
leading up to the invention of the 
transistor was used to illustrate the de­
lays between observation of an effect 
and its application:

1823—Michael Faraday observed 
that silver sulfide was a semi­
conductor (i.e..- Resistance de­
creased with an increase of tem­
perature)

1873-74—The photoelectric effect 
was discovered in copper oxide, 
silicon carbide, and selenium 

These discoveries received scant atten­
tion because there was little need for 
the materials and because physics and 
chemistry were not sufficiently ad­
vanced to explain the effects observed 
or point out applications.

1910—The first commercial appli­
cation of semiconductors was as 
detectors in crystal radios, but 
the crystal detector was soon re-

meeting review
JUST THE FAX, MAN

The marvels of electrostatic printing 
and high-speed alphanumeric electronic 
computer-readout display were de­
scribed and demonstrated at the Sep­
tember meeting of PGCS by Bill Evans, 
at the A. B. Dick Research and De­
velopment Laboratory in Palo Alto.

The Videograph system was devel­
oped by Bill Evans and his associates 
at the Stanford Research Institute under 
a contract with the A. B. Dick Company. 
Commercial models of the equipment 
have been supplied to Time and Life 
magazines to print 10,000,000 labels 
per week from addresses stored in an 
IBM 7070 tape-readout system. This is 
the highest speed computer output 
printer and it produces labels at the 
rate of 361/2 per second.

The Videograph printer utilizes a 
special cathode-ray tube having an 
array of one-mil-diameter wires spaced 
4 mils apart on centers sealed into the 
face plate. The ends of the wires inside 
the tube are scanned and charged by 
the varying intensity of an electron 
beam. The ends of the wires that pro­
trude through the face plate of the tube 
charge a sheet of specially sensitized 
paper that is highly conductive on the 
back side and a dielectric on the front 
side The charged pattern attracts 
finely divided plastic toners that are 
fixed to the paper by heat.

The printing speed of the system is 
limited by the bandwidth of the video 
channel. A system used by the Denver 
and Rio Grande Railway transmits 4000 
documents per day over a 240-kc band­
width microwave channel. This results 
in savings of over $1,000.00 per month 
compared to the cost of operating a 
conventional facsimile system.

Other advantages of electrostatic 
printing are that characters can be 
written in microseconds, no exposure 
to light is required, and there are no 
chemical solutions. At the present time 
the speed of the system is greater than 
the industries can utilize.

—R. A. ISBERG
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WITH RELIABLE
TAPES

CELLULOSE ACETATE "MYLAR”
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INITIAL
TEAR STRENGTH 

(GRAVES TEST) 
per ASTM D 1004-49T

1.5 MIL 
CELLULOSE 

ACETATE
04

Address—

City.--------

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!
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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.

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.

15 9"
t- 

CUPPING
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°

1.5 MIL 
"MYLAR”

<gUPOO>
*tc u s.pat oir

Beller Things lor Better living . . through Chemistry

grid—19

OF MYLAR

DU PONT

MYLAR*
POLYESTER FILM

E. I. du Pont de Nemours & Co. (Inc.)
Film Department, Room #13, Wilmington 98, Delaware 1 -- --------- ■-----------

Please send free, 12-page booklet of comparative test data to help me evaluate mag­
netic-tape reliability.

r
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i
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Name-----

Company.
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meeting
PLASMAS FOR FUN AND PROFIT

Thirly-eight persons attended the 
PGED meeting in October. The speaker 
for the evening was Dr. Matthew A 
Allen, research associate at the Stan­
ford University microwave laboratory. 
The topic of Allen's talk was, Electron- 
Beam Plasma Interaction for Micro­
wave Amplification.

Allen made a very interesting pre­
sentation starting with a concise physi­
cal and mathematical description of a 
plasma, its properties and its interac­
tion with an electron beam. Using a 
simplified model of a plasma made up 
of equal numbers of ions and electrons 
with the ions idealized to be motion­
less, Allen showed that a plasma has 
resonance and waveguiding properties 
For an r-f modulated electron beam 
interacting with a plasma, these res­
onance properties lead to the descrip­
tion of the plasma as a dielectric whose 
r-f permittivity is a function of the 
plasma frequency and the r-f signai 
frequency.

Foi dimensionally infinite plasmas 
this functional dependence is such that 
for signal frequencies less than or 
equal to the plasma frequency the 
signal will be amplified. For a finite 
plasma and an electron beam con­
strained by a unidirectional d-c mog 
netic field, the plasmas are anisotropic 
in their dielectric properties. Here the

(Continued on page 22)

Foreign words not in the dictionary 
were transliterated letter by letter and 
printed out in red ink.

The Mark II, now in production and 
operation, adds the facility of a syn­
tactical analysis of phrase and 
tence structure. This machine has the 
capability of looking at the preceding 
word and the succeeding word in or­
der to attempt to select one of several 
possible translations. If the preceding 
or succeeding words falls into a par­
ticular group or type designation, the 
translating choice is narrowed For in­
stance in translating the French phrase 
for "loud sound," the machine would 
see that "loud" was an adjective and 
therefore "son" should be translated 
at least as a noun rather than a pro­
noun. Then if "loud' were classified 
in some "auditory" category, the se­
lection of the correct noun translation 
for "son" would be made.

The Mark III, now in the design stage, 
enlarges the syntactical analysis ca­
pability to a semantic analysis Where­
as the Mark II looked at the preceding 
word and succeeding word in a "dual 
pass" on the track, the Mark III will 
be a "multi-pass" machine being able 
to look at whole clauses and sentences 
With this broadened search area, the 
selection of the correct translation is 
made more accurately.

Material to be translated is inserted 
into the machine by a typist who copies 
the foreign material on a keyboard 
with the foreign characters. In inserting 
Chinese material, the ideograms are 
broken down into their component 
brush strokes. For instance one ideo­
gram might be typed as "vertical line/ 
concave curve/horizontal line/vertical 
line." After translation, the material 
is printed out in English. The speed 
of the machine is such that it is now 
running below capacity, being limited 
by other system functions such as pro­
gramming and insertion.

After his presentation, with slides, 
Kolsky read several translations di­
rectly as produced by the machine.

comic mistranslations 
few places, a

MORE LANGUAGE
II, is busy working for the Air Force 
producing English language versions 
of Russian written material. The ma­
chine, its purposes, and its principles 
were described recently by Dr. Har­
wood G. Kolsky at the October meeting 
of the San Francisco Section PGEWS, 
held in the Hewlett-Packard Company 
auditorium. Kolsky is the manager of 
the systems science department of 
IBM's San Jose research laboratory.

The necessity for such a machine, 
Kolsky pointed out, became apparent 
when the Air Force realized that the 
U.S. was as much as two years behind 
in translating Russian technical articles, 
some of them presaging the first Sput­
nik. When it was decided to utilize 
automatic machine techniques to en­
hance our translating capabilities, a 
study was made of the requirements 
in this field. It was found that, although 
there are over 1,000 different lan­
guages spoken on our globe, 90 per 
cent of all written material was pro­
duced in only 12 languages and 96 
per cent in only 20 languages.

To provide the required multi-lan­
guage facility, the IBM machine oper­
ates on binary character codes utilizing 
a high-density photographic glass disk 
as a dictionary. This disk is 10 inches 
in diameter and stores translations of 
150,000 words, phrases, and idioms 
in the one-inch-wide outer annulus. 
Thus, to switch languages, it is only 
necessary to "change the record."

There are three stages in language 
translation, each succeeding stage being 
of increased complexity but providing 
a more lucid translation. The experi­
mental Mark I machine was a straight 
"lexical" translator, producing one-for- 
one word translation as if reading an 
ordinary translating dictionary. When 
more than one translation corresponded 
to a given foreign work, the Mark I 
printed out each possible translation 
in a string. For instance the French 
word "son" might be printed out as 
"his /her /its / their / sound / bran," the 
machine not knowing whether the trans­
lation should be a pronoun or noun.

Although some 
resulted in a

reader, with no knowledge of the origj. 
nal foreign language, could read and 
understand the material.

The speaker was introduced by Vice 
Chairman and Program Director Frank 
Mansur of Lockheed The meeting was 
presided over by Chairman Jim Wei 
don of Sylvania.

Other current officers of the PGEWS 
chapter are:

Secretary: Paul E. T. Jensen, Sylvania 
EDL

Treasurer: Milton R. Dunning, Len- 
kurt Electric Co.

—DOUGLAS WM. DUPEN



KAY Precision Random Noise Generators

Price $790.00, f.o.b. factory. ($869.00 F.A.S., N. Y.)

3 me to 500 me . .

• Output impedance, 50 ohms unbalanced

PRECISION HIGH FREQUENCY

Attenuators
TOGGLE-SWITCH MODELS

TOGGLE SWITCH MODELS
5-15,000 cpsKAY

MOD. 20 SERIES

SWR

MIN INSERTION* me

ACCURACY

KAY MODEL RECORDER

KAY
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Microwave
Mega-Modes

AUDIO 
SPECTRUM ANALYZERS

1120 me to
26,500 me . . .

$75. ($79.*)
$83. ($87.*)

MOD. 30 
SERIES

$110.
$121.

MODEL 40 
SERIES

ROTARY 
MODELS

$250.
$275.

Frequency & Amplitude 
vs. Time. 
4" x 12" record on 
facsimile paper.

u 
2

• Up to 101 db
• Fixed 0 or 10’ db insertion loss

ar

Microwave Mcga-J^odes
The Microwave Mega-Nodes are precision machined and plated wave­
guide fixtures, utilizing argon, fluorescent, or neon gas discharge tubes. 
Single power supply operates all units. (Power Supply Price, $125.00.) 
($138.00 F.A.S., N. Y.)
o Noise output of 15.8 ±.025 db for fluorescent tubes, 15.45 ±0.2 db 
for argon, 18.0 ±0.2 db for neon. Supplied with power cables and fittings

Price $175.00 up. ($193.00 F.A S., N. Y.)

PERMANENT 
RECORDS

50, 70 or 
90 ohm 
impedance 
High- 
Frequency, 
Precision 
Teflon & Silver 
Switches
1% Carbon 
Film Resistors
Fully Shielded 
Units PRICE: 

f.o.b. factory
F.A.S. N. Y.

ELECTRIC COMPANY
DEPT G-ll • MAPLE AVENUE • PINE BROOK, N. J. 

P.O. BOX 604. 12871 UCILLE ST.. GARDEN GROVE. CALIF.. JEffer3on 7-1373

1.2 : 1 MAX UP TO 250 MC 
1,4: 1 MAX 250 TO 500 MC

0.1 db at 250 me; 0.2 db at 500

AT FULL ATTENU­
ATION: 0.5 db at 
250 me, 1.2 db from 
250 to 500 me.

Bia

AttiHuator

AT FULL ATTEN­
UATION: 0 9 db 
at 250 me, 2.0 db 
from 250 to 500 
me.

Sona-Qtaph
CAT. NO. 662-A

• 85 —12,000 cps • Easily stored, permanent or reusable 
magnetic disc recording.
The Sona-Graph Model Recorder is an audio spectrograph 
for sound and vibration analysis. Unit provides four perma­
nent, storable records of any sample of audio energy in the 
85 12,000 cps range.

Price $2,950.00, f.o.b. factory. ($3,245.00 F.A.S., New York.)

ROTARY MODELS
* Digital Readout
• 0—119 db

1 kc to 1000 me . . . Zhorina-Mode
The Therma-Node is a basic noise source which provides extremely high 
accuracy by utilizing a basic noise generation technique — thermal noise 
from a heated resistive element.
• Noise figure to 10 db • Output impedance, 50 ohms unbalanced
• Accuracy ±0.1 db • Operates from line or 24 V de . . .

2 — 1000 me, Price $550.00, f.o.b. factory. ($605.00 F.A.S., N. Y.)
1 kc — 300 me, add $135.00 ($149.00 F.A.S., N. Y.)

Mega-Mode 4 03-A
The Mega-Node 403-A is a calibrated random noise source providing 
precise operation over a more limited frequency range at proportionately 
lower cost.
o Noise figure, 0-19 db 
o Accuracy ±0.5 db

Price $375.00, f.o.b. factory. ($413.00 F.A.S., N. Y.)

Mega-Mode 3000

Missilyzer
CAT. NO. 675

• Two separate channels ® Remote control of re­
fer simultaneous record- cording and reproducing
ing of two signals. channel selectors.

The Missilyzer is a wider range spectrum analyzer provid­
ing two identical channels for simultaneous recording of two 
related signals. Built-in fast acting relays permit rapid auto­
matic remote control.

Price $2,950.00, f.o.b. factory. ($3,245.00 F.A.S., New York.)

1 me to 3000 me . . . Mega-Mcde 3000

The Mega-Node 3000 is a calibrated random noise source providing out­
put over a wide frequency and power range. It employs a coaxial-type 
noise diode with a tungsten filament as a temperature-limited noise 
generator
• Noise figure, 0-20 db • Output impedance, 50 ohms unbalanced 
o Accuracy ±.25 db below 250 me, ±1.0 db below 2000 me, ±1.5 db at 
3000 me
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Arnold L. Bloom, Herbert M. Dwight, 
and Kenneth A. Ruddock.

Recent personnel appointments at 
Philco Corporation find Preston D. Wa- 
gar manager of the West Coast facility

(Continued on page 25)

swings
IT IS REPORTED:

Recent sales representative appoint­
ments include: Ault Associates, Menlo 
park, for Abacus Incorporated; John F. 
O'Halloran & Associates for the Dielec­
tric Products Engineering Co. of Ray­
mond, Maine, Chafin & Associates for

The Women's Association of the Elec­
tronic Industry has elected a new slate 
of officers for the coming year: Mary 
Fraser, IBM, president; Marie Cieslak, 
Eichorn-Mclchior, vice president; Betty 
Spencer, Jennings Radio, treasurer, Vera 
Noble, Varian Associates, auditor, 
Norma Duffield, Dalmo Victor, recording 
secretary; and Margery Felton, Fairchild 
Semiconductor, corresponding secretary

Spectra-Physics, Inc., a newly organ­
ized firm, will engage in research, en­
gineering, and manufacture of scientific 
instruments. The founding members of 
the company are William Earl Bell,

plasma was used in this study.
The second method of producing 

plasmas is by ionizing a gas by col­
lision with the electron beam, which 
is also used for interaction. This method 
was used at Sperry Rand Corp., where 
ionized hydrogen was used as the 
plasma medium. Work done in Russia 
has also utilized this method. The 
Russian scientists have been able to 
construct tubes operating at 8-mm 
wavelength. The residual gas in these 
tubes has been used for the plasma.

The third method is to synthesize a 
plasma. This method, used at Stanford 
University Microwave Lab, consists of 
introducing cesium vapor between two 
parallel, heated tungsten surfaces. The 
cesium molecules ionize on contact 
with tungsten and subsequent thermi­
onic electron emission from the tung­
sten results in a highly ionized cesium 
plasma The measured gain-frequency 
response of devices built at Stanford 
was in good agreement with theory, 
and gain of 15 db per centimeter at S- 
band has been obtained without oc­
currence of any oscillations.

Allen concluded his talk with a brief 
outline of the advantages that can be 
anticipated in the use of plasma de­
vices for microwave generation and

_____ !*■ '..MBEIf.____._____ !

As can be seen from many points along the Peninsula, the new Stanford / 50-ft 
dish has now been lifted to its mount. The 70-ton parabola is expected to be in 

use before the end of the year

MORE PLASMAS 
permittivity is a tensor whose elements 
are dependent on the plasma, cyclo­
tron, and signal frequencies. Again the 
r-f signal modulating the electron beam 
is amplified, but with certain added 
features different from those existing in 
an infinite plasma.

In essence, the beam-to-plasma inter­
action is similar to that between the 
beam and the resonant circuit in an 
easitron with the difference that for a 
plasma device the beam permeates the 
resonant plasma medium. The theoreti­
cal calculations for a cylindrically 
symmetric confined plasma device pre­
dict r-f gains of the order of 10 to 15 
db per centimeter of interaction at 
S-band frequencies.

The second part of Alien's talk de­
scribed the experimental work done on 
beam-to-plasma interaction. He de­
scribed three methods for producing 
plasmas.

One method is by means of electric 
discharge using either a simple diode 
discharge or the Philips ionization gage 
type of discharge. About three years 
ago the first experimental study of 
beam-plasma interaction was con­
ducted at the California Institute of 
Technology. A discharge-generated

Knapic Electro-Physics, Inc., Palo Alto, 
and George W. Ledbetter & Associates 
for Struthers-Dunn Inc., Pitman, N J

Robert Olander, formerly markeling 
manager of the ITT Components Di­
vision of International Telephone & 
Telegraph Corp., Palo Alto, now occu­
pies a corresponding position with 
Texas Research & Electronic Corp., Dal­
las, Texas.

Elliott C. Levinthal, founder and for­
mer president of Levinthal Electronic 
Products, is currently engaged in re­
search at Stanford University school of 
medicine as part of a project to de­
velop equipment for use in a space 
probe to gather information about the 
possible existence of life on other 
planets.

amplification. The usual limitations on 
beam perveance, circuit dissipation, 
beam interception, circuit dimensions, 
and tolerances are avoided due to the 
absence of a physically impermeable 
circuit structure. Thus it may be pos­
sible to use high-current large-diameter 
beams at low voltages to obtain large 
powers at high frequencies. Also, since 
no synchronism is necessary for plas­
ma-beam interaction, efficiency should 
be high. For r-f coupling to the electron 
beam it should be possible to use large 
couplers immersed in the plasma yet 
far away from the beam. Strong cou­
pling is possible through the strong r-f 
fields that exist within the plasma far 
away from the beam. Finally, since the 
interaction is non-reciprocal, no atten- 
nuator is required for stable r-f ampli­
fication.

Substantial interest was generated 
in the audience by Alien's talk, as was 
evidenced during the question period. 
For those who were unable to attend 
the meeting and are interested in ex­
ploring this topic further, the reporter 
recommends Stanford Microwave Lab. 
Report No. 833, July 1961, titled, 
"Beam Plasma Amplifiers" by Dr. M. 
A. Allen and Dr. G. S. Kino.

—A. M. SBRANG
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We promise that you will hear from us 
within one week !

Creating a new world with Electronics 
I 
I 
I 
I
I

We invite your earliest inquiry. Wire 
collect, or airmail resume directly to:
Mr. William Craven, Manager,
Infrared Systems and
Guidance Heads Department,
Hughes Aerospace Engineering Division,
Florence and Teale Streets,
Culver City 42. California.

1. Air-To-Air Missiles
2. AICBM
3. Air-To-Air Detection Search Sets
4. Satellite Detection & Identification
5. Infrared Range Measurement
6. Detection Cryogenics
7. Detector Application Physics
8. Optical Systems Design

Progress of the Hughes Infrared 
Systems and Guidance Heads De­
partment reflects Hughes’ overall 
growth. In the past ten years, em­
ployment has risen from under 
2,000 to over 30,000 in semi-auton­
omous divisions concerned with 
Engineering, Research, Commer­
cial Products, Ground Systems, 
Communications and Manufactur­
ing. The infrared activity includes 
these typical projects:

These activities have created a number 
of new openings for graduate engineers 
and physicists with analytical and 
inventive abilities.
You are invited to investigate these 
openings if you have several years of 
applicable experience in infrared, 
optics or electronics, and can assume 
responsibility for systems analysis 
and preliminary design.

The importance of infrared develop­
ment at Hughes is shown in substan­
tial development contracts and in the 
fact that Hughes is investing its own 
funds in further exploration.

Write for reprints of these important technical 
papers, written by Hughes staff members... Infra­
red Search-Systems Range Performance; R. H. 
Genoud/Missiles Seekers and Homers; W. A. 
Craven, et al. Servomechanisms Design Consid­
erations for Infrared Tracking Systems; J. E. 
Jacobs/Simulation of Infrared Systems; H. P. 
Maissmger.

I
I
I
I
L

HUGHES AIRCRAFT COMPANY

AEROSPACE DIVISIONS



Familiar with:

Transducers

Acoustical Generators

To work with our scientists

invited to dis-

An Equal Opportunity Emplo,er

1 PALO ALTO AREA

L00« FOR

Price $1095, f.o.b. factory. Availability 30 days.

eem-ELECTRONIC ENGINEERS MASTER

formerly
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electronic 
engineer*

LITTON SYSTEMS, INC. Data Systems Division 

Canoga Park, California

UNIVERSAL IMPEDANCE 
MEASURING System

ELECTRONIC 
PACKAGING

You’ll find more catalog data of more 

manufacturers than in any other 

source in the electronics industry.

ELECTRO-ACOUSTICAL
ENGINEER

Liquid Level Sensors 

Acoustical Analysis

£1 1

Submit resumes to

Box AB, the Grid
P.O. Box 1193 

San Mateo, Calif.

Electro Scientific Industries 
7524- S.W. MACADAM • PORTLAND 19, OREGON 

ELECTRO-MEASUREMENTS, INC.

CAPACITORS?
Turn to section 1500

NEW! Ultra-High PERFORMANCE 
291-A

Engineers who aren’t all 
thumbs when it comes 
to miniaturized printed- 
circuit board layouts and 
other packaging aspects 
of large-scale airborne 
data handling and dis­
play systems are wel­
come at Litton. If you’re 
ready to think real big 
about smaller-than- 
ever packages, write 
to Harry Laur.

and physicists

R & D contracts. BSEE, MS,

Measures resistance, capacitance, in­
ductance— also the dissipation factor 
(D) and storage factor (Q) for capaci­
tors and inductors. Resistance accuracy, 
0.05%—capacitance and inductance 
0 1%. 120,005 dial divisions of reso­
lution at your fingertips. No zero ca­
pacitance correction inside the bridge. 
Complete system includes matched ac 
and de generators and detectors speci­
fically designed for use with the bridge. 
Write for Catalog C-13.

eem

PhD levels are■
1

on acoustical

cuss this opening with our 

tech management.

FACTORY-DIRECT SALES-SERVICE. Use our speciol dirccr-io loc’ory 
telephone network for fost, accurate application, service, purchasing 
information No long distance charges. Check your directory for our 
local listing. Or coll us collect — CHerry 6-3331, Portland, Oregon

7' •
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Spectacular as it is. a Titan take­
off from Canaveral is only one 
end of the story. Moments after 
the shoot, nine thousand miles 
downrange, an airborne monitor­
ing team is alerted to record the 
other end of the story as the re­
entry vehicle plunges into the 
atmosphere at 15,000 mph.

Aboard the re entry monitoring 
aircraft, a battery of photographic, 
photoelectric, and radiometric de­
vices captures the dramatic end 
of the flight. A P.l. instrumenta­
tion tape recorder, operated by 
an Avco-Everett Research Labora­
tory monitoring team, is used to 
preserve on magnetic tape a pre­
cise record of important radio- 
metric and time-sequence infor­
mation... data which is essential 
in the development of advanced 
re-entry vehicles and in the 
country’s anti-missile program.

One reason a P.l. recorder was 
selected for this program is that 
it provides full-size instrumenta­
tion performance in a fraction of 
the space. You’ll be interested, if 
you record any type of scientific 
data, in other characteristics of 
P.l. recorders. For details, write 
for our current brochure.

Your Tung-Sol Representative:
NEILL B. SCOTT
6542 Kensington Ave.
Richmond, BE 2-8292

Your stocking distributors:
OAKLAND

ELMAR ELECTRONICS
140 11th St.
TE 4-3311
SAN FRANCISCO

PACIFIC WHOLESALE
1850 Mission Sc.
UN 1-3743
SAN JOSE

SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

® TUNG-SOL
Above — Photo of Titan missile re-entry. Below—Recorder 
installation aboard the monitoring aircraft. Photos courtesy 
of Avco-Everett Research Laboratory.

Tung-Sol flasher is 
chosen by Magnetic 
Controls for Polaris 
temperature control 

Magnetic Controls’ portable tem­
peraturecontrol maintains rhe Polaris 
guidance system at safe tempera- 
tuies. After placing many competitive 
types under critical evaluation. Mag­
netic Controls specified Tung-Sol 
608 flasher as the signal trigger

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 requirement with unex­
celled dependability. For quick and 
efficient technical assistance in the 
application of all Tung-Sol compo­
nents, contact:

PRECISION INSTRUMENT COMPANV IOII Commercial Street • San Carlos . Y
Phone LYtell 1-4441 . TWX: SCAR B °rnia
Representatives in principal cities tHr9Uahou, EL 3° 

v"out the world
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NOW!
of interest

IRE MEETINGS SUMMARY

TR018-1
TR036-0.2
TR036-0.5
TR212A

Conference (Dayton, Ohio; May 14-16, 
1962) Send all material in triplicate 
to: George A. Langston, Papers Com­
mittee Chairman, 4725 Rean Meadow 
Drive, Dayton 40, Ohio.

0—18 
0—36 
0—36 
0—100

0—1 AMP
0—200MA
0—500MA
0—100MA

Jan. 1------300-word abstracts in du­

plicate, for the 1962 PGHFE Interna­
tional Congress (Long Beach; May 3-4). 
Send to-. John W. Senders, Technical 

Program Committee Chairman, Minne­
apolis-Honeywell Regulator Co , 2600 
Ridgeway Road, Minneapolis 40, Minn

Dec. 18—-50- to 1 00-word abstracts 
and 500- to 1000-word summaries for 

the PGMTT National Symposium (Boul­
der, Colo.; May 22-24, 1962). Send to 
R. W Beatty, Technical Program Com­
mittee Chairman, National Bureau of 
Standards, Boulder, Colorado.

SAN DIEGO
• BRoadway 3-5500
PHOENIX & TUCSON
• ENterprisje 1200

ELECTRONIC 
MEASUREMENTS 

HALF-RACK

•
—- ------------—tt, C1II9UM

NON-IRE LOCAL EVENT

Dec. 13—Santa Clara Valley Subsec­
tion, American Institute of Electrical En­
gineers. The Polaris Missile by Gene D 
Schott, division manager, guidance and 
control design, Lockheed Missiles and 
Space Co. 8.00 p m.. Old Plantation 
Restaurant, Los Altos. For dinner reser­
vation call: Mrs. J. George, RE 9-5840, 
or Miss Delores Tryforos, DA 6-7000

no v emb e r 1961

MINIATURE TRANSFORMERS FOR 
HIGH-DENSITY ELECTRONIC 

PACKAGING

Microtron Company announces the 
availability of miniature transformers 
with weldable leads to permit high- 
reliability welded connections in high- 
density electronic assemblies. Special 
gold-plated nickel-iron alloy lead wire 
is used for superior welded joints.

Similar electrical ratings to the Mi­
crotron catalog line are available on 
special order. A detailed catalog giving 
full specifications of the complete Mi­
crotron line is available.

Microtran Company, Inc., 145 E. 
Mineola Avenue, Valley Stream, N.Y.

Represented by Richard A. Strassner 
Co., P.O. Box 927, Los Altos.

ADJUSTABLE DIP-SOLDERING FIXTURE
Dip-Rac, a durable high-quality ad­

justable dip-soldering fixture for printed 
circuit boards, eliminates the need to 
build custom fixtures. All parts are 
made of high-temperature resistant ma­
terials that have been completely 

tested to assure no oxidation or con­
tamination of the solder pot. Card 

assemblies are firmly held in a flat po­
sition through thermal cycling to mini­
mize warping. Cards are gripped by 
high-temperature silicone-rubber guides 
which will not mar or deface edges

Dip-Rac is adjustable in width in 
infinite variations from % in. to 10 in. 
and will accommodate cards up to 12 
in. in length. The fixture is light weight, 
(less than 2 pounds) and is operated 
easily with one hand. The handle is 
plastic and remains cool during use

Defiance Printed Circuit Corp., 144 

Commercial Street, Malden, Mass.

Dec. 12-14—Eastern Joint Compu­
ter Conference. Sheraton Park Hotel, 
Washington, D C Exhibits: Charles 
Phillips, 5603 Jordan Rd., Washington, 
DC Program Bruce Oldfield, IBM, 
326 E. Montgomery, Rockville, Md.

Jan. 15—500- to 1000-word ab­
stracts for the International Symposium 
on Information Theory (Brussels, Bel­
gium; Sept. 3-7, 1962). Send to. Dr 
F. L. Stumpers, Philips Research Labor­
atories, Eindhoven, Netherlands.

CLCCTMON.C Mt ASUflCMAMT S

ELECTRONIC 

rvi E ASU E rvi E MTS 
COMPAMV or RCO BANK

Represented By.. .
O’HALLORAN ASSOCIATES 

ELECTRONICS ENGINEERS• SALES REPRESENTATIVES 

11636 Ventura Blvd., No. Hollywood, Calif. 
NO. HOLLYWOOD
• TRiangle 7-0173 
PALO ALTO
• DAvenport 6-1493

Power Supplies 
are portable, too

Talk about small size, this 
portable Electronic Meas­
urements Power Supply 
measures just 711" W x 5" H 
x 61*" D. Yet it has all the, 
features of much larger 
E/M Semiconductor Power, 
Supplies . . . vernier as well 
as main voltage control, 
continuous current limiting 
control, remote program­
ming, 0.1% regulation,] and 
more. !

Ask for Catalog 1961-1.

IRE PAPERS CALLS

Dec. 15—100-word abstract, 500- 
word summary, and biographical sketch 
of author for the National Aerospace

Nov. 30 Dec 1—Professional Group 
on Vehicular Communications. Hotel 
Radison, Minneapolis, Minnesota. Ex­
hibits: Jean Poole, G E Co., 3280 
Gorham Ave , Minneapolis, Minnesota 
Program: Joe Kahnke, Minneapolis- 
Honeywell, Aero. Div., 1541 Edgewater 
Ave., St Paul 13, Minn.

Dec. 20—500-word abstracts in 
triplicate for the Bay Area Symposium 
on Reliability and Quality Control 
(Monterey, May 4-5, 1962). Send to: 

Mr Frank B Durand, 553 Connemara 
Way, Sunnyvale, California.

BRIEF SPECIFICATIONS
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at

HUGHES-FULLERTON

in

Southern California

117 I?

A-C VOLT?

1 mv — 250 v, 20 cps — 20 kc

'J

Price $315

HUGHES-FULLERTON R&D Inc.

AN EQUAL OPPORTUNITY EMPLOYER
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in in uig
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• ENGINEERS
0 PHYSICISTS

P.O. Box 2097 
Fullerton, California

22 years of experience in 
designing and producing lab­
oratory-type Electronic Volt­
meters has made possible this 
Ballantine Model 300-G.

• Circuit Design—High Voltage &
High Power Electronic Systems

• Accelerator Research &
Development

• Particle Dynamics and Beam
Analysis Studies

• Control Systems
• Radiation Environments &

Effects
• Weapon Environments
• Electro-magnetic Fields
• Electronic Circuitry
• Nuclear Instrumentation

over
ENTIRE METER SCALE!

This is the most precise in­
strument in our entire line of 
sensitive wide-band Electronic 
Voltmeters.

TRojan 1-4080, ext. 3741. 

or, send complete resume to:

MR. B. P. RAMSTACK
Supervisor, Professional Placement

no re mb er 1961

BtLfflTIE Motel 300-G
SENSITIVE ELECTRONIC VOLTMETER

ACCURACY

O Does not require stabilized input volt­
age. Less than Vz% change in indica­
tion with power supply change from 
105 v to 125 v.

__f

Hughes-Fullerton Nucleonics Lab­
oratory has major R&D interest in 
the fields of radiation systems 
(source generators, linacs and cy­
clotrons); radiation effects on ma­
terials, components, sub-systems 
and systems; radiation environ­
ments of weapons; remote han­
dling systems for hazardous or 
repetitive applications (undersea, 
nuclear, automated and space ap­
plications). Challenging positions 
now open in the following areas:

Professional assignments 
now available in the

O Top accuracy of 1% over entire meter 
scale from 1 mv to 250 v and over the 
band of 20 cps to 20 kc. Better than 
2% to 1,000 volts and for the wider 
band of 10 cps to 250 kc.

O High input impedance: 2 megohms 
shunted by 15 pF, except 25 pF on low­
est voltage range.

O Long life: Several thousands of hours 
of operation without servicing or recali­
bration.

Write for brochure giving many more details

— Since 1932 —

O 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

ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TO 1.000 MC
Represented by Carl A. Stone Associates, 825 North San Antonio Road—Palo Alto, California

i OtClBtlS

O Five inch, mirror-backed, easy-to-read 
meter. Only two scales with mirror be­
tween. One is 1 to 10 for volts, and the 
second is 0 to 20 for decibels.

Also available in 19 inch relay rack 
Model 300 G-S2 at $325.

Applicants should have PhD or 
MS in EE or Physics (or equivalent: 
BSEE or Physics plus 2-5 years ex­
perience).

For full information on these 
outstanding professional assign­
ments, call collect:

& 
k 9

I
- . '<'1,8
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YOUR SINGLE SOURCE
FOR

ANTENNAS, ANTENNA SYSTEMS, TRANSMISSION LINES

ANDREW CORPORATION, P. 0. Box 807, Chicago 42, Illinois

GENTLEMEN: Please send me the literature I have checked:

Following ore

NAME

COMPANY___ ____ TITLE______

ADDRESS ____

CITY._...... ZONE STATE

E^GCMEEKS, SaEWDSTS, ^^NAGERS

Top Level Openings, B.S., M.S., PhD.

For Confidential Referrals on a No-Fee Basis Drop in or Send Resume

NORTHERN CALIFORNIA PERSONNEL MEMBER

(A Technical Agency)

30 —grid

In Communications Systems, Servo Systems, Nucleonics, Microwave 
Antennas & Propagation, Telemetry, Klystrons, TWT, Instrumentation.

Andrew offers the most complete and up-to-date 
engineering information. Write for these catalogs

407 California Ave., Palo Alto 

DAvenport 6-7390
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941 East Marylind Avenue 
Claremont, California, U.S.A. 

Phone: NAtional 6-3505
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J F. Bennett
Colvin D. Campbell
Beryl M. Cropley

Peter D. Jurgensen 
Raymond C. Mayer, Jr.

Edward T. Johnson 
Alex Morton 
William J. Olmo, Jr.

L. Lamin 
Pierre R. Lomond 
George M. Le Baron 
D. S. Lecocq
R. S. Leonard
A J. Lichtenberg 
K. A. Lund 
T. Grant Maple 
Ronald A. Marks 
Robert C. Morrow 
A F Marx 
James E. Matheson 
D. D McCauley 
J. W. McConnell 
Carl A. Mehr 
P. J. Metz, III 
J. G. Moore 
W G. Myers 
J. M. Narvik 
David R. Olson 
Clarence I. Omiya
J. K. Ouimet
S. T. Paine 
Hilary W. Pavela 
Edward L. Petroko 
G. E. Pokorny
K. L. Roniga
F. M. Rasmussen 
William F. Rosseau 
J. R. Rudert, Jr.
L. W. Ryser
J. P. Scharff
O. Schmid, Jr.
P. T Schoenemann 
Fred L. Scholes
L. L. Schumaker 
R. B. Shank
M. M. Silverstein 
L. H. Smaus 
Peter J. Spallas 
Joseph J. Stafford
K. E. Sterne

Donald O. Kiser 
Miklos Kollanyi 
Fred H. Laubscher 
W. C. Leighiy 
S. W. Merrill 
Odd Oimoen 
M. S. Pollock 
M. V. Schell 
Francis Shacklett
R. C. Sheets 
J. Skovholt 
I. H. Soil, Jr. 
Abby Soven 
Duane L. Starner 
G. C. Sfransky 
D. M. Taylor
S. M. Welch

the names of indi­
viduals who have been elected to cur­
rent membership:

 Catalog M, ‘‘Microwave Antennas and 
Accessories”

 Catalog F, “Fixed Station Antennas”

 Catalog T, "Telemetry Antennas”

 Catalog H, "Heliax, the Flexible Air 
Dielectric Cable”

 Catalog R, "Rigid Coaxial Transmission Lines"

 Catalog B, "FM Station Antennas"

 Catalog D, “Hubloc Antennas”

W. C. Adams 
L. T. Anderson 
J. Baker 
Paul H. Bardell, Jr. 
W. E. Beadle 
John L. Bennett
H. W. Bielawa 
R J. Black
Paul E Bolander 
Arthur J. Brodersen 
D. C. Brown 
R. C. Brunner 
G. S. Buice 
J. D. Cordon 
B. A. Carr
I. Cederboum 
Y-T Chan 
Thomas H. Charters 
R. L. Cline
R. L. Cohoon 
B. A. Color 
D. W. Commons 
William H. Congdon 
Delmar E. Curtis 
T. T. Dao 
Earl C. Davis 
R W. Davis 
W. E. Devereux
J. C. Dillow 
W. F. Dimmick
R. P. Dolan 
J. A. Doub
S. W. Duck 
D. J. Dumin 
R. M. Eanes 
D. O. Fairley 
J. B. Farison
B. P. Ficklin 
J. G. Fitch 
W. J Fowski
C. E. Frank 
R. E. Frary

Maurice Asa 
L. Bergman 
Woodrow W. Bledsoe 
W. L. Bradrick 
L. E. Brenner 
Frederick W. Crawford 
G. F. Darmohray 
Horace W. Diamond 
Keith W. Etten 
R. P. Gldsspool 
Donald C. Glynn 
Jaime R. Gofelipe 
F. E. Groenert 
L. L. Hammond 
R. E. Hanset 
L. P. Harding 
D. W. Jenson

Alfred H. Witte, Jr.

ASSOCIATE MEMBER
Carlos E. Villa, Jr. 
Benjamin T. Young

nov ember 19&1

Following are the names of members 
who have recently been transferred to 
a higher grade of membership as noted:

MEMBERSHIP
Following are the names of IRE mem­

bers who have recently entered our 
area, thereby becoming members of 
the San Francisco Section:



BECKMAN’S
BUSINESS TODAY­

INSTRUMENTATION FOR
TOMORROW
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Beckman

Wesgo—long the standard of the vacuum tube industry.
a growing supplier of semiconductor components.

WESGO-a local manufacturer offering these 
premium quality products to the electronics industry:

SENIOR CIRCUIT DESIGN ENGINEER
B.S. or advanced degree in E E. Will report to Associate Director of Research & 
Development, Systems Division. Will be responsible for design of analog and 
digital solid state circuits for high-speed data processing systems. Will conduct 
research on advanced state-of-the-art techniques.

WESTERN GOLD & PLATINUM COMPANY
Located to serve you • Dept.G-i i ,525 Harbor Blvd. • Belmont, Calif. • LYtell 3-3121

novemb er

INSTRUMENTS, INC. • Fullerton, California 

An equal opportunity employer.

o
B

PROJECT ENGINEERS
B.S., M.S., or Ph.D. degree in math, physics, or engineering, with at least six 
years experience in logic and circuit design, and systems analysis. Will supervise 
study activities involving design and development of advanced digital data 
systems.

Why not investigate a career with Beckman’s 
Systems Division facility, permanently located in 
Palo Alto? At Beckman, engineers are working 
wonders — conceiving, designing, and building 
tomorrow's electronic instrumentation. They’ve 
been working at such a pace that there now is 
a need for new men to share in Beckman’s dra­
matic future. Evaluate your current position and 
then measure your qualifications against the re­
quirements for the positions described in this ad.

To arrange a convenient, confidential interview, write 
to L. R. Srapel, 2500 Harbor Boulevard, Fullerton, 
California, or call TRojan 1-4848 (from Los Angeles, 
OWen 1-0841); or write Ken Hall, 1117 California 
Ave., Palo Alto, California, or call collect DA 6-1970.

SYSTEMS ENGINEERS
B.S. degree in math, physics, or engineering and at least three years experience 
working with interface problems between data systems and large high-speed 
digital computers, Alpha numeric displays, telemetry, radar, and antenna tracking 
and control. Will be responsible for the integration of a complex data acquisition 
system.

ENGINEERS
B.S. or M.S. degree in E.E., math, or physics. Should have at least three years 
experience in digital communication systems and should possess a good analyti­
cal ability. Will perform studies on satellite systems and advanced computer 
development programs.

High alumina ceramics—three vacuum-tight aluminas with Al203 contents 
from 95% to 99.5% and one virtually pure porous body (99.85% minimum Al203).
These strong, hard, abrasion resistant ceramics offer exceptional chemical 
inertness, high thermal conductivity, superior electrical properties, even at 
extremely high temperatures. Available in sizes and shapes to meet your 
individual specifications.
Ultra pure low vapor pressure brazing alloys—a complete range of melting 
points and wetting characteristics, available in wire, ribbon, sheet, powder, 
preforms and the new Wesgo Flexibraze, for versatility and economy.
“VX” Super Refractory—Wesgo ceramics with uniquely high resistance to 
thermal shock, ideal for use in furnace brazing, available in boats, slabs, special 
brazing fixtures.
Silver metallizing paint & flake—electrically conductive coating for ceramics, 
glass, plastics, mica, titanites, paper and other materials.
Precious metals—high purity platinum, gold, silver and alloys of these 
metals in many forms to meet your need.

ASSOCIATE ENGINEER
B.S. degree in math, physics, or engineering with experience in digital and/or 
analog systems. Will assist project engineers in studies pertaining to advanced 
high-speed transistorized digital data systems techniques.
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Alameda;

MANUFACTURERS/REP REFERENCE: 
see opposite page-*

AND ALL FOR $198
F.O.B. EL SEGUNDO
Ratings to 30A with comparable specs available 
Write for complete information 

pi: rkin 
PERKIN ELECTRONICS CORPORATION 
345 Kansas Street, E! Segundo, California 
SPring 2-2171

TSI —
Electronics Engineering Representatives

- • ,

Electronic "Graph Paper"
Philbrick Researches’ Model 5934 Multi­
Channel Calibrated Display System: 
Displays simultaneously, on a 
17" Cathode Ray Tube, up to
Eight input signals, superimposed on an 
Electronically generated coordinate system.

Readout plotted to better than .2% accuracy
Designed for use in Analog Computation—Dynamics Testing— 

Simulation Systems—a General Purpose Low Frequency Lab Tool 
/ For information call: CALL TSI

DU 5-6051 
DA 5-3521 
AC 2-1121

3540 Wilshire Blvd., Los Angeles
640 Donohoe St., Palo Alto 
Box 6544, San Diego

See us at the Aerospace Electrical Society Show—Pan Pacific Auditorium, 
Los Angeles, November 15-17, Booth 500-501

NEW! A PROGRAMMABLE 
CONSTANT CURRENTS VOLTAGE 
POWER SUPPLY BY PERKIN 
0-40VDC at 500ma

1. Voltage and current regulation and limiting.
2. Remote programming.
3. Remote sensing.
4. Transient-free.
5. Adjustable automatic limiting of voltage 

and current.
6. Short circuit-proof.
7. No turn-on or turn-off 

overshoot.
8. Connectable in series or 

parallel.
9. 25-microsecond response. 

10. 500-microvolt ripple. 
Plus 9 Other Remarkable 
Features!

Andrew Corporation  
Arnold Engineering Co  
Ballantine Laboratories
Beckman Instruments, Inc. 
Belsco 

Box 907, Palo Alto, DA 1-8501
Columbia Technical Corporation 34
Components Sales California, Inc. 33

Palo Alto, DA 6-5317
Costello & Co

535 Middlefield Road,
Palo Alto, DA 1-3745

Defiance Printed Circuit Corp. .. 28 
du Pont Co. (Mylar Industrial) ... 19 
Edsco  33

485 Ramona St., Palo Alto;
DA 3-9976

Electro Scientific Industries 24
Geist Co., W. K  33

Box 643, Cupertino; YO 8-1608
General Radio Co  36
Gertsch Products, Inc.  35 
Hammarlund Mfg. Co. 34
Hewlett-Packard Co 17, 34 
Hill Co., J. T  33

1682 Laurel, San Carlos;
LY 3-7693

Hughes Aircraft Company .23, 29
Kay Electric Co  21
Litton Industries  24 
McCarthy Associates  13, 33 

635 Oak Grove, Menlo Park;
DA 6-7937

Microtron Company Inc. 28
Neely Enterprises ... 4, 33

501 Laurel, San Carlos;
LY 1-2626; 1317 15th St.,
Sacramento; Gl 2-8901

Northern California Personnel.... 30
O'Halloran & Associates. 28, 33

825 San Antonio Road,
Palo Alto; DA 6-1493

Perkin Electronics Corporation. 
Precision Instrument Company. 
Premmco, Inc

2406 Lincoln Ave 
LA 3-9495

Professional & Technical Recruiting
Associates  ^4

Radiation at Stanford  25
Rupp Co., V. T  33

1 1 82 Los Altos Ave.,
Los Altos; WH 8-1483

Snitzer Co., T. Louis—
510 So. Mathilda Ave., 
Sunnyvale; RE 6-6733

Stone & Associates, Jay 
349 First Avenue, Los Altos;
WH 8-4563

Strassner Co., Richard A  33
Box 927, Los Altos; WH 8-3334

Straube Associates  33
1 943 Unversity Ave.,
Palo Alto,- DA 3-2476

Tech Publishers  
Tech-Ser, Inc
Tektronix, Inc
Thompson Associates, R. W

4135 El Camino Way,
Palo Alto; DA 1-6383

Tung-Sol Electric Inc  27
Varian Associates  2
Western Electronic Associates 26, 33

485 Ramona Street,
Palo Alto; DA 5-4569

Western Gold & Platinum Co 
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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

* &

You can strove the unit with Gertsch frequency meters FM-3, FM-6, 
or FM-7. Accuracy and stability remain the same as that of the driving 
source. Fundamental frequency range is 500 to 1000 Mcs, with output 
to at least 30,000 Mcs available from external harmonic generator-mixer.

0 nsirumenu is idleaD for calibration of cavity wavemeters... for 
precise measurements, or as an ultra-stable frequency source for micro­
wave spectroscopy. Unitized construction simplifies servicing. Unit is 
adaptable for rack mounting.

Complete data in Bulletin FM-4A.

-measures 100 to OO.OOOmc 
-generates 500 to OO.OOOmc 

with high accuracy and stability

er 1961

This instrument transfers the accuracy and stability of a VHF driver into 
the microwave region. The unique Gertsch circuitry — a phase-locked 
UHF oscillator coupled to a buffer amplifier and harmonic generator-mixer 
— gives continuous and complete coverage throughout the region.

&
b •



G-R COUNTER RUMS 4100 HOURS* WDTHOUTT DOWNTIME
. . . still going strong!

GENERAL*As of August 3, 1961

fee...- ‘

time-base generator desired.
Accessories Available: Digital-to-Analog

Fl A—. r—» • . — zx i* 1 I

>>«»%waa ■ i <_j m vi i v* y ** •

measurements to 500 Me under de--

. A

I part

McCoy Electronics Co.. Mount Holly Springs. Pa. uses the G-R 1130-A Counter to 
measure the temperature stability of crystals in production testing. The crystal is 
placed in an air stream whose temperature can be controlled over a range from . 
—10“C to 4-105’C. Frequency is measured directly with the Counter.

THIS RECORD OF RELIABILITY IS NOT SURPRISING:

This instrument uses a simplified decade code not found in any 
other counter. Unreliable multiple feedback loops required by other 
codes have been completely avoided. This counter will not “go soft” 
or give erroneous readings without warning.

The Counter's circuits have been designed to operate properly 
under the worst possible combination of cumulative tolerances im­
posed by tubes, component values and voltage levels. In fact, this 
Counter will perform properly even when its tubes approach the half­
dead state.

The Counter uses proven “hard bottoming” multivibrator dividers 
for exceptional stability, eliminating periodic adjustments of time­
base circuits.

There are many, many other built-in reasons that make the G-R 
1130 Digital Time and Frequency Meter the most reliable Counter 
ever built. For a complete description of this remarkable new instru­
ment write for our Counter Bulletin.

A G-R 1130-A Counter at McCoy Electronics Company has been in continuous service for 
4157 hours without replacement, adjustment, or maintenance of any kind! This is not an 
isolated instance — similar records are being run up daily by other G-R Counters in service.

RADIO
west

SPECIFICATIONS

Display: 8 digits intermittent; 4 digits continuous 
readout (previous count displayed continuously 
during counting interval; changes to new value 
when count is completed).

Measurement Ranges:
Frequency: de to 10 Me 
Period: 10/xsec to 107 sec 
Time Interval: Ijusec to 107 sec 
Also measures 10 periods, frequency rati » 
phase shifts, pulse characteristics, and 
counts random events.

Sensitivity: 0.25v rms
Accuracy: ±1 count ± time-base stability*jA bie 

variety of time-base generators are a 
with short-term stabilities ranging fr°m ' 
•n 108/min to 1 part in 109/min.

Price: From $2,585 to $2,950 depending on 
time-base generator desired.

r Convene,
— ■ ■'•■j n«anauic. uignai i" . - -> eXteO'J

Data Printer. Frequency Converter |oprnent. 
measi enn iinHpr deVc* r

company
5° N c ° * D, Massachusetts 

firo^Engineering
1'86 Los Ahos Ave.

Jomes G.
T®!: VVHii.
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