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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) 
 
OCTOBER, 1960: 
Cover: Courier Satellite 1‐B as it undergoes final testing at Philco Western 

Development Labs.  Photo/story on p. 14. 
p. 8: Section has panel on “Experiences of Recent Visitors to the Soviet Union”, 

chaired by David Packard, president, HP (photo and article, p. 9).  Stanford 
professor Joshua Lederberg speaks on “Exobiology – experimental 
Approaches to Life Beyond the Earth”.  Dean Watkins of Watkins‐Johnson 
speaks on “Low‐Noise Traveling Wave Tubes”.  

p. 12: Gene Amdahl of IBM Research talked on “A New Kind of Program Control 
Element”, using a human‐like language as opposed to machine language.  
C.E. Harthun of Lockheed talked on a reliable high‐density welding 
packaging technique for space applications (photo of Harthun and Charles 
“Bud” Eldon, future IEEE president, on p. 14; Eldon photo/bio on p. 22).  
Stanford’s George Pake talked on paramagnetic resonance and its 
application to a maser (the auditorium at PARC is named for him).   

p.24: Frederick Terman, provost of Stanford, to be a principal speaker at the 
National Electronics Conference in Chicago. 
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DO YOU KNOW THE SIMPLEST WAY TO
STABILIZE MICROWAVE FREQUENCIES?

microwave circuits. May we send you copies?

■I

Short-term

borne si

Representatives thruout the world
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GENERAL CHARACTERISTICS OF VARIAN STALOS

VARIAN
PALO ALTO

KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR 
NMR & EPR SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC

(Exact specifications on individual models 
available in catalog and data sheets)

associates
16 , CALIFORNIA

Short-term frequency stability as high as one part in IO9, plus substantial noise reduction, can be 
achieved by a VARIAN STALO which is a combination of klystron local oscillator and stabi
lizing cavity. The stalo cavity is a hollow shell—highly refined.
By means of passive stabilization, this cavity in many applications accomplishes the same ends 
as either active AFC stabilization systems or crystal-plus-electronic-multiplier circuits. But the 
stalo cavity, because it is passive, has extreme reliability and an infinite life. Most of them require 
no troubleshooting or maintenance effort — ever — once they have been properly designed and 
installed in a microwave circuit.
Varian offers stalo cavities to match every klystron oscillator in its present catalog, providing 
stabilization at any desired frequency in C-band, X-band or K-band. Application Engineering 
Bulletins 14 and 15, on passive stabilization and on phase locking respectively, fully explain the 
stalo principle of operation and application to

I

Unloaded Q . . .
Temperature 
compensation . .

frequency stability ... As high as 1 pari. ?>'•' 
Long-term

(trer

similar

ACCELERATORS, MICROWAVE SYSTEM COMPONENT' 
RECORDERS, RESEARCH AND DEVELOPMENT SERVI^S

X

frequency stability ... As high as 1 part m 10
Stabilization factor... As high as 120
Noise reduction...........Typically by a factor of 20

as compared to the klystron 
without stalo cavity

. . As high as 110,000

. . As close, as one part in 10' 
per degree Centigrade

. . Fixed frequency or tunable 
types covering as high as 
10% of frequency

>ss than



Q
A.

< '■

I

October I9 60 d — 3

SKJOtFWEEW ®F 
§T»W E&TOO ©« SUES!

WHAT’S THE LATEST ABOUT 
ARNOLD 6T CORES ON THE COAST?

THE ARNOLD ENGINEERING COMPANY 
Main Office: MARENGO, III.

SAN FRANCISCO, Office: 701 Welch Road, Palo Alto, Calif. 
Telephone: DAvenport 6-9302

READY 
TO ROLL— 
RIGHT 
FROM 
STOCK 
IN LA.!

K

Use Arnold 6T Cores for improved per
formance as tvell as reduced cost. They offer 
you three important design advantages. 
One: Maximum compactness, compar
able to or exceeding that previously 
offered only by plastic-cased cores. Two: 
Maximum built-in protection against 
environmental hazards. Three: Require 
no supplementary insulation prior to 
winding and can be vacuum impreg
nated after winding.

Arnold 6T cores are guaranteed 
against 1000-volt breakdown . . . guar
anteed to meet most military test speci
fications for resistance to vibration and

wV
-

shock ... guaranteed also to meet most 
military specifications for operating 
temperatures. The 6T case is extra rigid 
to protect against strains.

O Let us supply your requirements. Full 
data (Bulletin TC-101A and Supple
ments) on request.

ADDRESS DEPT. TG-10-2

^ARNOLD
SPECIALISTS In MAGNETIC MATERIALS

For West Coast users of cased tape
wound cores, here are potential cost 
savings and an answer to your inven
tory problems: Arnold aluminum-cased, 
hermetically-sealed Type 6T Cores are now 
available for immediate shipment from 
warehouse stocks in our Los Angeles plant.

An extensive stock of Deltamax 1, 2 
and 4-mil cores in the proposed EIA 
standard sizes (see AIEE Publication 
430) is ready for your convenience. 
Shipment will be made the same day 
when your order arrives by noon, in 
quantities from prototype lots up to 
your regular production requirements.
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© NEELY
ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

ONE OF NEELY’S EIGHT OFFICES IS LOCATED CONVENIENTLY NEAR YOU . . . FULLY STAFFED TO HELP FILL Yl
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You don’t need a code book to understand the advantages 
you get from Neely. Neely Enterprises is the largest electronic 
manufacturers’ representative firm in the nation.
With Neely on the job you get quick information on new 
developments and how they can be profitably applied to your 
business. Neely’s factory-trained Field Engineers can 
help you with your electronic requirements, and supply 
almost any combination of equipment you may need. You’ll 
find offices in or near principal cities in California, Arizona, 
Nevada and New Mexico. Call the one nearest you today.

SAN DIEGO
1055 Shafter St. 

Phone: AC 3-8106 
TWX: SD 6315

SANBORN COMPANY
Waltham, Massachusetts

BALDWIN-LIMA-HAMILTON
(Strain Gages) 

Waltham, Massachusetts

DYMEC
A Division of Hewlett-Packard Co. 

Palo Alto, California

F. L. MOSELEY CO. 
Pasadena, California

HEWLETT-PACKARD COMPANY 
Palo Alto, California

KIN TEL
San Diego, California

NORTH HOLLYWOOD
3939 Lankershim Blvd. 
Phone: TRiangle 7-0721 

TWX: N-HOL 7133

ALBUQUERQUE
6501 Lomas Blvd., N.E. 

Phone: AL 5-5586
TWX: AQ 172

LAS CRUCES
114 S. Water St. 

Phone: JA 6-2486
TWX: Las Cruces NM 5851

SAN CARLOS
501 Laurel St.

Phone: LY 1-2626 
TWX: San Carlos-Belmont 

CAL 94

PHOENIX
641 E. Missouri Ave. 

Phone: CR 4-5431
TWX: PX483

SACRAMENTO
1317 Fifteenth St. 
Phone: Gi 2-8901 

TWX: SC 124

—I—I

VARIAN ASSOCIATES
Palo Alto, California

BOMAC LABORATORIES, INC 
Beverly, MassachusettsBeverly, Massachusetts

Neely’s code for

TUCSON
232 S. Tucson Blvd. 
Phone: MA 3-2564 

TWX: TS 5981

fete'
-•
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C^ctoleoc

mitter, power center, microwave diplex
ers, command decoder, and microwave 
receivers; 3) command decoder and 
data-storage units.

Included in the happy group whose 
product is now orbiting loud and clear 
are IRE members Barry, Benware, Gu
lick, Kelley, Moore, Nawrocki, Rosen
berg, Simpson, and Wert. See picture, 
page 1 4.

ADVERTISING 

16 CRESCENT 

PALO ALTO.

PLEASE SEND FORM 

3579 TO:

EDITORIAL AND CIR

CULATION OFFICE: 

109 HICKORY LANE, 

P. O. BOX 966, SAN 

MATEO, CALIFORNIA

Vice Chairman—Milton Seymour
Lenkurt Electric Co., San Carlos

Treasurer—Peter N. Sherrill
Hewlett-Packard Co., Palo Alto

Berkley Baker, Litton Industries, San Carlos

Beardsley Graham, Lockheed Missiles and Space 
Division, Palo Alto

Howard Hansen, Tech-Ser, Inc., East Palo Alto

Peter D. Lacy, Wiltron Co., Palo Alto

SECOND-CLASS POST

AGE PAID AT SAN 

FRANCISCO, CALIF.

October

volume

It would be reasonable to assume 
that more details of this project will 
appear in the program of the joint 
PGRQC/PGSET meeting on October 18 
when the principal speaker will be 
Gerry Moore, Courier program mana
ger.

her

SUBSCRIPTION: $1.00 

(SECTION MEMBERS); 

$2.00 (NON-MEMBERS) 

PER ANNUM.

section office
Manager—Grace Pacak

Suite 205, Whelan Bldg., 701 Welch Road, 
Palo Alto, DA 1-1332

section officers
Chairman—Donald A. Dunn

Eitcl-McCullough, Inc., San Carlos 
Vice Chairman—Stanley F. Kaisel

Microwave Electronics, 4061 Transport, Palo Alto

Secretary—Peter D. Lacy
Wiltron Co., 717 Loma Verde, Palo Alto 

Treasurer—Charles Susskind
Cory Hall, University of California, Berkeley 4

Iridescent blue with solar shingles, 
Courier Satellite 1-B undergoes final 
checkout procedures at Philco WDL. The 
500-lb sphere, which provides the ca
pability for handling 513 newspaper 
pages full of words per day, was 
worked on by nearly 200 engineers 
and technicians in Palo Alto in a crash 
program starting 12 months ago.

Phantom view on cover shows gen
eral disposition of the inner black 
boxes. Three decks (indicated by black 
arrows) suspended about the vertical 
Z axis contain respectively from top, 1) 
code tape reader, baseband combiner, 
tlm generator, tlm transmitter, acq 
transmitter, vhf diplexer, and vhf re
ceiver; 2) batteries, microwave trans-

OFFICE OF PUBLICA

TION: 394 PACIFIC 

AVE., FIFTH FLOOR, 

SAN FRANCISCO, CAL

IFORNIA.

ADVERTISING MANAGER—Hunter 
Vinton, 16 Crescent Drive, Palo 
Alto. DAvenport 5-4815

Southern California Office—Pugh & 
Rider Associates, 1 709 W. 8th St., 
Los Angeles 17, Calif. HU 3-0537



Stanley F. Kaisel

directly.

I

THE IRE LOOKS 

TO COMMUNITY 

SERVICE
may give 
ultimately,

—Stanley P. Kaisel, vice chairman,

October 1960

f suggest’0^ 
the membershipor comments 

Your thoughts can 
Shelton, chairman

f r o m 
the 
chairs

During the year now waning the San 
Francisco Section of the IRE has gone 
through an administrative reorganiza
tion aimed at better serving the needs 
of its membership. Internal operating 
changes have been necessitated by the 
rapid growth of the Section, resulting 
from the greatly increased level of elec
tronic activity on the Peninsula. Local 
growth, in turn, is a reflection of the 
development and maturity of the whole 
body of our profession. And this new 
dominance carries with it rather serious 
responsibilities, even obligations!

Now that we have begun to get our 
organizational household in better 
working order, perhaps some thought 
should be given to other directions that 
might profit from the Section's capabili
ties and membership strength. One of 
the best views is outward, toward the 
general community in which we work 
and in which the Section operates as 
a significant force.

Representing as we do a concentra
tion of talented, capable manpower in 
one of the nation's most important 
technologies, it seems we should enlist 
the total membership to think and act 
on what remains a challenge to every 
man in science and engineering—our 
succession, through the interesting, stim
ulating, and training of young minds.

Hereabouts the Bay Area, the IRE and 
other professional and trade organiza
tions have given support and executive 
talent to graduate-level training on an 
out-of-hours basis. There is a mechan
ism within the IRE to provide sponsor
ship and encouragement to undergrad
uates through the Student Branch pro
gram. The student papers competitions 
have upgraded individual effort and 
given direction to individual ambitions. 
Cooperation with the WESCON Future 
Engineers Show, through choosing par
ticipants and underwriting a portion of 
the expenses of the students and their 
teachers, has registered many imme
diate and abstract satisfactions. Numer
ous of our Section members have given 
cheerful and enthusiastic service to 
"enrichment" programs in local high 
schools. Many of these things we have 
done, but are they enough?

Some strong feeling is shared that 
the IRE can and should make further 
significant contributions at every edu
cational level it can reach. Observa
tions resulting from detailed contacts 
with the WESCON Future Engineers 
Shows and the Bay Area Science Fairs 
indicate that behind every outstanding 
student exhibit there is either an in
spirational teacher or parent or both. 
Unfortunately there are just not enough 
teachers and parents who have the un
derstanding of science and the gifts to 
transmit the excitement of exploration 
and accomplishment to the many chil

dren who could profit from knowing 
and ebullient guidance.

Undeniably one of our most important 
resources is the potential represented 
by the awakening minds of youth. In 
our own experiences, some long post, 
we find memorable moments of stimi- 
lation when we were "touched" by 
adult wisdom and skill and moved for
ward in our development.

It seems likely that there are many 
students who are not being "touched" 
in our current explosion of mass educa
tion. There are many wandering and 
wondering, with the potential to make 
significant contributions to our progress 
in science and engineering in the fu
ture. Seeking a means of "touching," 
then, is a greater part of the challenge 
to which IRE can apply telling effort.

There is little contact between stu
dents at the junior high and high school 
levels with professional engineers or 
representatives of the various technical 
disciplines. Understandable difficulties 
exist through patent curriculums and 
overburdened faculties. It is far easier 
for the distorted pictures popularly por
trayed in the press and on TV to reach 
and impress these young minds than it 
is for us to present the true view of the 
exciting environment in which we work 
and want them to work one day.

With a better picture of the realities, 
some of the semantic difficulties of un
derstanding the differences between re
search, development, product engineer
ing, sales engineering, production and 
so forth might be resolved in students' 
minds, so that they can direct their 
education and ambitions in proper 
channels. Here is a role for the profes
sional engineer: "touching," in the in
spirational sense, through guidance that 

a youngster direction and, 
a rewarding lifetime career.

It seems that we have a problem in 
"coupling." On the one hand we have 
a large, technically sophisticated group 
of engineers who would make a sub
stantial contribution in time and effort, | 
on the other hand we have local 
school systems which might respond to 
serious offers of assistance to students 
with unanswered questions about the 
true nature of our professional arenas 
and the probability of their fitting in.

How can these two groups be brought 

together, effectively?
I would appreciate any 

from 1.--
be forwarded to Earl 
of the Section's Edu

cation Committee, or to me directly.
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INCH OF TAPE 
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tracks or loss of contact with the re
cording or playback head. Possibility 
of signal dropout or garbled or weak 
signals are minimized and reliability 
of recorded data is assured.

the high initial tear strength of 
“Mylar” reduces chance of breakage 
and subsequent failure to record crit
ical information. Chart 3 compares 
initial tear strength of “Mylar” and 
acetate. In addition, “Mylar” has 
the highest tensile strength of any 
instrumentation tape base. And 
“Mylar” does not lose its toughness 
with age, repeated playbacks or stor
age because it has no plasticizer to 
dry out.

INITIAL TEAR STRENGTH 
(GRAVES TEST) 

per ASTM D-1004-49T

35 MIL 
"MYLAR"

Less signal dropout.
Chart 1 shows that dimensional 
change in “Mylar” with humidity 
change is negligible compared to ac
etate. This exceptional stability pre
vents tape shrinking, swelling or cup
ping that could result in shifting of

E. I. du Pont de Nemours & Co. (Inc.) ~ = '= >
Film Department Room GIO, Wilmington 98, Delaware

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

on

= 2.0-- 
o

1.5 MIL 
CELLULOSE 

ACETATE
0.4

•<< U. 1 FAT Off

Belter Things for Better living . . . through Chemhlry

- - .010

- • .005

IN
- -.005

Fewer garbled signals.
If magnetic tape picks up or loses 
moisture unequally across the tape 
width there will be a difference in 
length between the edges and center. 
Chart 2 compares this effect for 
“Mylar” and cellulose acetate tapes. 
Because “Mylar” is virtually non- 
hygroscopic there is no dimensional 
difference between edges and center 
to cause poor registration of timing 
across adjacent tracks on the tape.

Less tape breakage.
Since most breaks start as edge nicks,

The superiority of “Mylar” can 
make an important contribution to 
reliability of your magnetic tape sys
tem. Ask your magnetic tape sup
plier to recommend the specific tape 
of “Mylar” for your needs.

DIMENSIONAL STABILITY
Coefficient of humidity expansion:
Cellulose Acetate-15 x 10 s inches/inch/% R.H.
■'Mylar"—1.1 x IO 5 mches/inch/% R.H.

T 015

DU PONT

MYLAR*
POLYESTER FILM

Much information recorded on mag
netic tapes can never be replaced be- 

i cause of the tremendous cost of du
plicating test conditions. You can 
protect your investment in such val
uable data with tapes of “Mylar”* 
polyester film. Their small addi
tional cost is negligible compared to 
the cost of the data they contain. 
Here’s why they provide higher re
liability than any other tapes:

CHART NO. 1

Magnetic tapes of “Mylar”®

/ -MYLAR"
I 4- ♦ '

+ 25 +50 +75
RELATIVE HUMIDITY

-50 -25



GRID STAFF MEETING CALENDAR

REPORTERS

PROFESSIONAL GROUPS

I

Wednesday, Nov. 98:00 P.M.

Wednesday, Nov. 308:00 P.M.

Tuesday, Oct. 258:00 P.M.

I

8 — grid October 1 960
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8:00 P.M. O Wednesday, Nov. 9 

Nuclear Detonation in the Earth's

Electron Devices

(Joint meeting with PGMTT)
"Low-Noise Traveling-Wave Tubes"
Speaker: Dean Watkins, Watkins-Johnson Co.
"Low-Noise Parametric Amplifiers"
Speaker: Glen Wade
Place: To be announced

Electron Devices

(Joint meeting with PGMTT)
"Getting Close to the Ultimate Noise Limit"
Speaker: A. E. Siegman, associate professor of electrical engineering,

Stanford University
Place: Room 100, Physics Lecture Hall, Stanford University

BIO-MEDICAL ELECTRONICS
Harmon H. Woodworth, Stanford Re

search Institute

BROADCASTING
H. W. Granberry, General Electric Co.

CIRCUIT THEORY

PRODUCT ENGINEERING & 
PRODUCTION

W. Dale Fuller, Lockheed MSD
Olof Landeck, Electro Engineering

Works

SAN FRANCISCO SECTION 8:00 P.M. © Monday, Oct. 24

"Experiences of Recent Visitors to the Soviet Union"—panel discussion 
Moderator: David Packard, president, Hewlett-Packard Co.
Panelists: Irmgard Flugge-Lotz, Gerald L. Pearson, and Bernard Widrow, 

Stanford University; Roy Amara, Stanford Research Institute; and Fred 
Kurzweil, Jr., IBM, San Jose

Place: Room 100, Physics Lecture Hall, Stanford University

SAN FRANCISCO SECTION
Robert J. DeLorenzo, Eitel-McCul- 

lough, San Carlos

EAST BAY SUBSECTION
John Lavrischeff, Lawrence Radiation 

Laboratory
Hugh Gray (Photography) Hugh Gray 

Co., San Francisco

PROFESSIONAL GROUPS
ANTENNAS & PROPAGATION

Tetsu Morita, Stanford Research 
Institute

EDITOR—Frank Haylock, 109 Hickory 
Lane, San Mateo. Fireside 5-1138

ASSOCIATE EDITOR—Mary Haylock
EDITORIAL ASSISTANTS—

Emma Scarlott, Marjorie Silva
HISTORIAN — William R. Patton, Syl

vania Electric Products, Mountain 
View

RELIABILITY AND QUALITY CONTROL
Rudy Cazanjian, Sylvania Electronic 

Systems, Mountain View

SPACE ELECTRONICS & TELEMETRY
Robert D. Baker, Granger Associates

INSTITUTIONS
D. J. Angelakos, Cory Hall, Univer

sity of California, Berkeley 4

Bio-Medical Electronics 8:00 p.m. o Monday, Oct. 24

"Exobiology—Experimental Approaches to Life Beyond the Earth" 
Speaker: Joshua Lederberg, professor of genetics at Stanford Medical 

School
Place-. Room M-112, Medical School Building of Palo Alto-Stanford Uni

versity Medical Center. Room M-l 12 is located in the courtyard of the 
wing in the center nearest Hoover Tower. Approach from Palm Drive 
on Stanford Campus, which is the extension of University Avenue, 
Palo Alto

Dinner: 6:00 P.M., Red Cottage Restaurant, 1706 El Camino Real, Menlo 
Park

Reservations: Ken Gardiner, DAvenport 6-6200, Ext. 3106
COMMUNICATIONS SYSTEMS

Kenneth P. Patterson, Sperry Gyro
scope Co., Sunnyvale

ELECTRON DEVICES
Richard Borghi, General Electric Mi

crowave Laboratory

ELECTRONIC COMPUTERS
John Boysen, Lockheed MSD

ENGINEERING MANAGEMENT
Leonard M. Jeffers, Sylvania EDL

ENGINEERING WRITING & SPEECH
Douglas Dupen, Associated Techdata, 

Inc., Palo Alto

INSTRUMENTATION
Les Burlingame, Lenkurt Electric Co.

MICROWAVE THEORY & TECHNIQUES
Frank Barnett, Hewlett-Packard Co.

MILITARY ELECTRONICS
Jerome J. Dover, Ampex Military 

Products Co.

AUDIO
Stanley Oleson, Stanford Research 

Institute

"Self-Adaptive Systems"
Speaker: Hans J. Bremmerman, assistant professor, math department,

University of California
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto 
Dinner: 6:00 P.M., The Red Shack, 4085 El Camino Way, Palo Alto

Reservations: None required

Engineering Management

Computer Executive-Decision Game
Hosts: Ben Lefkowitz and Dr. Clay Perry, Stanford Research *ns^tllte 
Place: Stanford Research Institute, Engineering Division, Bldg.
Reservations: Mrs. Crist, DAvenport 6-6200, Ext. 2403
Participation limited

Antennas & Propagation

"The Trapping of Electrons From a
Magnetic Field"

Speaker: Dr. Rolf B. Dyce, assistant head of propagation group, SRI
Place: Stanford University, Physics Lecture Hall, Room 101
Dinner: 6:30 P.M. (Happy Hour 6:00 P.M.), Red Shack, 4085 El Camino

Way, Palo Alto
Reservations: Odette Moore, DAvenport 6-6200, Ext. 2414, by Nov. 9



MEETING CALENDAR

o Tuesday, Nov. 158:00 P.M.

O Tuesday, Nov. 18:00 P.M.

Wednesday, Nov. 98:00 P.M.

Wednesday, Nov. 308:00 P.M. O

Tuesday, Oct. 258:00 P.M.

Tuesday, Oct. 187:45 P.M. O

O Tuesday, Oct. 187:45 P.M.

ps
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Reliability & Quality Control

(Joint meeting with PGSET)
"Reliable Communications via Satellite"
Speaker: G. O. Moore, program manager, Courier communications satel

lite, Philco WDL, Palo Alto
Place: Bldg. 202, Lockheed Auditorium, 3251 Hanover Street, Palo Alto

Space Electronics & Telemetry
(Joint meeting with PRGQC, see above)

y
David Packard

Microwave Theory & Techniques
(Joint meeting with PGED, see above)

Microwave Theory & Techniques 
(Joint meeting with PGED, see above)

CHRONOLOGICAL RECAP
October 18—Engineering Writing & Speech, Reliability & Qual

ity Control/Space Electronics & Telemetry
October 24—San Francisco Section, Bio-Medical Electronics
October 25—Electronic Computers, Product Engineering & Pro

duction
November 1—Instrumentation
November 9—Antennas & Propagation, Electron Devices Mi

crowave Theory & Techniques
November 15—Engineering Writing & Speech

November 17—Engineering Management

November 30—Electron Devices/Microwave Theory & Tech

niques

Engineering Writing & Speech

"Patent Disclosures and Claims"
Speaker: John F. Lawler, patent attorney, Sylvania Mountain View 
Place: To be announced

Product Engineering & Production

Plant tour and technical presentation
"Theory and Practice of Impurity Concentration and Control in Silicon 

Monocrystals"
Speaker: Horst Kramer, chief of materials preparation, Knapic Electro

physics
Place: Knapic Electrophysics, Inc., 940 Industrial Ave., Palo Alto

Engineering Writing & Speech 8:15 p.m. • Tuesday, Oct. 18

"Motion Pictures as Another Tool for the Engineering Writer"
Speaker: Terry Brickley, audio-visual consultant, W. A. Palmer Films, Inc.
"How the 'Writer-Producer' Can Take Advantage of Professional Motion

Picture Technical Services"
Speaker: Bill Palmer, president, W. A. Palmer Films, Inc.
Place: W. A. Palmer Films, Inc., 61 1 Howard Street, San Francisco
Dinner-. 6:00 P.M., Red Shack, 4085 El Camino Way, Palo Alto
Reservations: Bonnie Williams, DAvenport 6-7000, Ext. 870

Instrumentation

"Missile Range Instrumentation"
Speaker: Alan Smolen, laboratory director, ITT Lab, Nutley, New Jersey 
Place: Room 320, Geology Building, Stanford University

meeting ahead
WHO'S THAT OUT THERE?

When PGBME, the recently-re-named 
Professional Group on Bio-Medical Elec 
Ironies, meets October 24, it will con
sider Exobiology — Experimental Ap
proaches to Life Beyond the Earth. See 
the Calendar on page 8 for detailed 
information.

The speaker, Dr. Joshua Lederberg, 
is professor of genetics at Stanford Med
ical School. A 1958 Nobel Laureate in 
medicine, Lederberg was educated in 
New York City schools, received a BA 
from Columbia College, studied medi
cine at Columbia University, and re
ceived his PhD from Yale.

He has been a research assistant at 
Columbia University, a research fellow 
at Yale, professor of genetics and chair
man of the department of medical ge
netics at the University of Wisconsin, 
and professor of genetics and biology 
at Stanford since 1959. In 1950 he was 
visiting professor of bacteriology at the 
University of California, Berkeley,- and 
in 1957 a Fulbright visiting professor 
of bacteriology at Melbourne Univer
sity, Australia.

His special field of genetics is the 
chemistry and evolution of unicellular 
organisms, and his Nobel prize was 
received for studies on the organization 
of genetic material in bacteria.

Lederberg's organization membershi 
include Phi Beta Kappa, Sigma Xi 

(Continued on page 10)

meeting ahead
RUSSIAN ROUNDTABLE

October features a San Francisco 
Section meeting. Detailed in the Calen
dar, it consists of a group of five recent 
voyagers to Russia telling about their 
experiences in that country. Their re
marks will be moderated by David 
Packard whose own experiences on a 
recent trip there constituted an illumi
nating highlight of WESCON just past, 
when he appeared as principal speaker 
at the WEMA Luncheon.
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MORE EXOBIOLOGY
American Geophysical Union, and the 
National Academy of Sciences where 
he is chairman of the subcommittee on 
exobiology of the space-science board.

In his presentation, the possibilities 
of unmanned instruments serving to de
tect the presence of life on bodies be
yond the earth will be considered in 
general.

In addition to problems of defining 
what constitutes living matter, the talk 
will present aspects of making the re
quired cytochemical analyses in remote 
places and telemetering the information 
back to earth.

meeting
BOUNCE BETTERMENT

Reliable communications by way of 
satellites will be considered when 
PGRQC gathers for the October meet
ing listed in the Calendar—a joint ses
sion with PGSET. G. O. Moore of Philco 
will present the illustrated discussion 
covering real-time and delayed read
out communications. Refreshments are 
scheduled.

Moore is manager of the satellite 
programs department of Philco Corpora
tion's western development laboratories 
in Palo Alto. He has been program 
manager for the Courier Communica
tions Satellite, a joint Army and ARPA 
Project. In this capacity, he has been 
system and equipment coordinator be
tween the customer and the various 
equipment design laboratories.

Moore received a BS in electrical en
gineering from Purdue University in

ahead

meeting
GAME NIGHT

An unusual kind of meeting can be 
expected from the Professional Group 
on Engineering Management in Novem
ber. As detailed in the Calendar, hosts 
Lefkowitz and Perry of Stanford Re
search Institute will organize those pres
ent into teams to play the Computer 
Executive-Decision Game on a UCLA 
Model 3 Computer.

Because of the special organizing 
required for this meeting, reservations 
must be made.

meeting
CLOSING IN ON NOISE

In the current series of joint meetings 
between PGED and PGMTT, the gather
ing on November 9 will hear Professor 
A. E. Siegman addressing himself to 
the topic, "Getting Close to the Ultimate 
Noise Limit." Additional facts about 
the meeting are in the Calendar.

Professor Siegman is widely known 
for research and publications on mas
ers, noise problems, and electron de
vices. He will discuss what many work
ers in the field believe to be an absolute 
lower limit to the noise figure of a 
coherent amplifier, set by spontaneous 
emission, for zero-point energy, or the 
uncertainty principle, depending on 
your point of view. The limit is of 
more than academic interest: practical 
maser amplifiers presently come very

close to this limiting noise figure. The 
same noise limit also applies, although 
in a different fashion, even to "noise
less" amplifiers, such as quantum coun
ters or photon detectors.

Professor Siegman has reviewed 
some of these topics during the prep
aration of a manuscript on "Solid-State 
Masers" for McGraw-Hill. He will sum
marize the ideas on ultimate noise
figure limitations and discuss practical 
maser noise figures which come close 
to the theoretical limit.

The concluding talk of the low-noise 
series, on November 30, will feature 
Dr. Dean Watkins and Dr. Glen Wade. 
Dean Watkins will discuss low-noise 
traveling-wave tubes and Glen Wade 
will cover low-noise parametric ampli
fiers.

1936 and has taken various short 
courses in electronics and space tech
nology. He previously served as equip
ment development coordinator for a 
classified space-instrumentation project 
for the U.S. Air Force and as technical 
consultant for Philco International Cor
poration, in charge of radio and tele
vision production at all Philco overseas 
facilities. He also was manager of the 
Philco electronics division subsidiary in 
Mexico. He has 20 years experience 
in design and development of consumer 
radio and television for Philco Corp.

He is a senior member of the IRE and 
an active member of PGSET, PGMIL, 
and PGEM.

meeting r e v i e w
IMPERFECTIONS & EMISSION

The Professional Group on Electron 
Devices held its first meeting of the sea
son on September 8 in the Stanford 
physics lecture hall. Joseph F. Hull, 
PGED chairman, introduced the newly 
elected officers of the Group.

The meeting was attended by 112 
members who were rewarded with a 
very interesting talk on "New Ideas on 
Thermionic Emission" by Professor Ed
ward H. Coomes of the University of 
Notre Dame. Coomes described work 
being done by him and his students in 
investigating basic mechanisms of ther
mionic emission. He presented ideas (to 
be distinguished from theories) based 
on possible interpretation of his results 
which challenge the monolayer theories.

Starting with pure single-crystal 
tungsten points, emission patterns and 
work functions were determined using 
a field electron microscope. Tungsten 
alone is found to vary in emission over 
its surface, with the greatest emission 
coming from the junctions of the crystal 
faces, that is, at surface imperfections. 
Tests were then conducted with high- 
activity materials such as strontium 
oxide evaporated onto the tungsten tip. 
The field electron microscope was used , 
to observe the resultant patterns.

While specific patterns were depend
ent on temperature and amount of ma
terial deposited, it was generally ob
served that diffusion and migration of 
the active substance occurred along the 
crystal-plane edges or imperfections. 
Furthermore, the deposited material will 
not cover the plane surfaces but forms 
unstable clusters ("like water on a hot 
griddle") on the crystal faces.

This behavior might be explained by 
the absence of exchange electrons on 
the crystal surface suitable for form- . 
ing a bond. When sufficient material is 
deposited to give work functions cor
responding to those of the mono ayer

(Continued on page 12)

ahead

m e e 11 n g
ON THE MISSILE RANGE

For its November meeting, on the first 
day of the month, the San Francisco 
Chapter of PGI will bring together a 
color film, slides, and an unclassified 
technical presentation covering such top
ics as missile and drone tracking sys
tems, drone guidance, telemetry, data 
handling, radar synchronization, bea
con encoders, and support systems and 
instrumentation. For details, see the 
Meeting Calendar, page 9.
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CARAVAN SCHEDULE: 12 NOON TO 7 P.M.

City PlaceDate

IAS Bldg., 3380 N. Harbor Dr.San Diego Nov. J

WaterWheel Restaurant, 1154 Euclid Ave.Anaheim Nov. 8
Cockatoo Inn, 4334 W. Imperial HighwayHawthorne Nov. 9

Encino Community Center, 4935 Balboa Blvd.Encino Nov. 10
Elks Hall, 4249 El Camino RealPalo Alto Nov. 11

Caravan Members:

r>
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of over 50 leading manufacturers
— at convenient locations throughout California

You can reach a Caravan stop in minutes. You’ll see a comprehen
sive range of instruments and sophisticated components, from DC 
power supplies to microwave test equipment—all products of top- 
ranking manufacturers. The Representatives Caravan is sponsored 
by 5 leading representative organizations, listed below.
Check the schedule for the showing in or near your city, and 
mark the date on your Calendar. Bring your interested friends!

— 5 representatives to exhibit 
the latest in electronic instrumentation

Instruments 
for Measurement 

3455 Cahuenga Blvd. 
Hollywood 28. Calif.

1
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j.t-hill
J. T. Hill Company 

420 South Pine Street 
San Gabriel, Calif.
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T. Louis Snitzer Co.

5354 W. Pico Blvd. 
Los Angeles 19, Calif.

McCarthy Associates, Inc. 
1055 E. Walnut Street 

Pasadena, Calif.
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John Francis O'Halloran 

& Associates 
11636 Ventura Blvd. 

North Hollywood, Calif.t
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concept 
that the

near that of a 
machine lan-

x • i_ip suggestedof paramount importance, rie J 
use of the solid-state physic5 
wherever possible and said 
Soviets lead us in this field.

—Leslie

MORE IMPERFECTIONS
theory an emission pattern is obtained 
which does not correspond to that of 
tungsten. There appears to be a greater 
number of crystal planes giving rise to 
more boundary imperfections capable 
of concentrated emission.

The question is whether this emission 
arises from a monolayer. If it does not, 
then the deposited material must build 
on the tungsten substructure. It is pos
sible to match the face-centered stron- 
tium-oxide lattice to the body-centered 
tungsten crystal. The resulting structure 
has an increased number of imperfec
tions. Highest emission is known to be 
obtained from mixtures such as barium 
and strontium oxides.

These - ideas afford an explanation 
here too, since a mixed crystal system 
of the two oxides would be expected 
to have a still higher number of surface 
imperfections and consequently lower 
work functions. Coomes pointed out that 
if emission does occur in a manner cor
responding to these ideas then a new 
area is opened for the discovery of 
emission surfaces.

precise measurement, and (B) included 
general circuit theory and general in
strumentation. Lance went on to say 
that a subcommittee has been appointed 
to make recommendations concerning 
the future scope and functions of the 
Group.

The subject of Lance's main talk was: 
"Whither Instrumentation." As he pic
tures the situation, we are challenged 
by the Soviets to an economic war. In 
order to win this war, we must show 
the uncommitted countries a better way 
of life than the Soviets do in order to 
swing them to our side. Instrumentation 
may well be the deciding factor.

Lance spent 14 weeks last year tour
ing Europe to find out how we compare 
with others. He gave the following ob
servations: Instrumentation for the d-c 
and low-frequency areas is adequate 
and well supplied. Instrumentation from 
there through the i-f frequencies needs 
to move from the laboratories into pro
duction. Instrumentation and methods 
need study and action from the i-f fre
quencies through the top microwave 
frequencies. Required accuracy has in
creased one order per decade and is 
increasing at a more rapid rate now.

NBS is increasing liaison with both 
the armed forces and industry to de
termine requirements and increase ac
curacy. In this connection, Lance would 
like to see an association of standards 
laboratories.

Lance made these further observa
tions: To keep our feet on the ground, 
it is necessary to distinguish between 
accuracy claims that are sales ballyhoo 
and those that are really required. The 
problem is acute and requires continu
ing loyalty to the code of engineering 
ethics which refuses to consider any
thing except what is fact. Reliability is

meeting review
INSTRUMENTING THE FUTURE

The San Francisco Chapter of PGI 
held its September meeting in the Little 
Theatre at Stanford. The speaker was 
Harvey Lance, chief of the Boulder, Col
orado, NBS electronic calibration center. 
Lance prefaced his main talk with some 
remarks on the general direction of PGI.

PGI has 28 chapters which presented 
106 papers on different subjects last 
year. These were generally divided 
into two groups: (A) included subjects 
on nuclear science to microwave theory 
and development of new methods of

meeting review
THE SQUEEZE GOES ON

If you had the requirement of getting 
100,000 standard proved electronic 
components into a space of 1 cu ft to 
produce a non-resonant reliable pack
age, would it surprise you to learn that 
this is not only possible but requires no 
particular skill? That was the word 
from C. E. Harthun, staff assistant in 
the electronic manufacturing division 
of Lockheed MSD and chairman of a 
welded-electronics packaging committee 
in that organization, who spoke on the 
subject before the September meeting 
of PGPEP.

Harthun, who was previously in the 
reliability section of satellite systems 
at LMSD, is a graduate of the University 
of Washington. His BS degree is in me
chanical engineering. He spent 1 1 years 
at Boeing Airplane Co., including e ec- 
tronic test-equipment design and manu
facturing engineering on Bomarc, 
two years at Sandia.

(Continued on page 14)

Professor Coomes illustrates a point on thermionic emission during the 
September PGED meeting

meeting review
CAN YOU READ ME?

The September meeting of the Pro
fessional Group on Electronic Computers 
was held in the LMSD Auditorium at 
Palo Alto. Dr. G. M. Amdahl, member 
of the IBM research staff at San Jose, 
spoke on "A New Kind of Program Con
trol Element."

Amdahl received his PhD in 1952 and 
has been employed at IBM, Aeronu- 
tronics, and Ramo-Wooldridge. He has 
presently returned to IBM working in 
special research.

The talk was on a concept for a ma
chine that could evaluate formulas by 
manipulating in sequence the symbols 
and operators appearing in the for
mula. The formula would be written in 
language that is very 
human as opposed to a 
guage.

This concept is somewhat related to 
use of compilers that translate human 
language to machine language. The 
difference with Amdahl's machine is 
that his machine is organized to accept 
a language closer to the human lan
guage and solve the formula directly

The question-and-answer session fol
lowing the talk was stimulated by the 
presence of H. D. Huskey of the Uni
versity of California, Berkeley; and 
Mort Astrahan of IBM, San Jose,- who 
are also well versed in this field.

—J. A. Boysen
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The national security need for Space Technology Leadership
Space is a medium in which many military missions can be most effectively performed • The U. S. arsenal of ballistic missiles—in 

being and forthcoming — the Air Force Thor, Atlas, Titan, and Minuteman, the Navy Polaris, and the Army Jupiter, are all designed 

to deter the outbreak of a nuclear World War III or to retaliate overwhelmingly if it should occur ® If our ballistic missiles are to 
realize their greatest potential in carrying out their dual task, they must be supported by a number of companion space systems 

for such missions as early warning, reconnaissance, communications, navigation, weather forecasting. Space Technology Labora
tories is proud of its contributions to the national space effort as a principal contractor in carrying out major programs for the Air 
Force Ballistic Missile Division, National Aeronautics and Space Administration, and Advanced Research Projects Agency • The 
increasing scope of STL’s activity is opening up exceptional opportunities for the exceptional scientist and engineer, who will find 
creativity given encouragement and recognition in an organization synonymous with Space Technology Leadership. Resumes and 

inquiries will receive meticulous attention.

SPACE TECHNOLOGY LABORATORIES, INC. P. o. box 95004, LOS ANGELES 45, CALIFORNIA
Los Angeles • Santa Maria • Edwards Rocket Base • Cheyenne Cape Canaveral • Manchester, England • Singapore • Hawaii
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H where H 
is the gyro-

Part of the Philco technical cadre for Courier 1 -B crowds around ground-receiver 
equipment monitoring transmission

Speaker Harthun and PG PEP Chairman Eldon with 
weldments during the September meeting

a display of electronic

lions of it in chemical analysis and 
other fields.

Paramagnetic resonance arises from 
the fact that an electron possesses both 
a magnetic moment and a spin angular 
momentum, i.e., it behaves like a body 
with both charge and mass rotating 
about an 
placed in 
making

meeting
PARAMAGNETIC RESONANCE

George E. Poke of Stanford Univer
sity addressed a joint meeting of the 
PGMTT and PGED on September 21 in 
the physics lecture hall at Stanford. 
His subject was paramagnetic reson
ance, a field in which he has done ex
tensive research. He first reviewed the 
basic physical theory of this phenome
non and then discussed recent applica-

to date promises a 
tronic production and a 
port is planned for a 
meeting.

After the formal talk, a question-and- 
answer period ensued. The meeting was 
concluded with serving of refreshments.

—Olof Landeck

axis. When such a body is 
a magnetic field with its axis 

a finite angle to the direction 
of the field, classical mechanics pre
dicts that its axis will precess about 
the direction of the field (Larmor pre
cession). The angular precession fre
quency is 2*77 = :
is the field strength and 
magnetic ratio of the electron. For an 
electron in free space, /w = 2.80 
mc/sec oersted.

An electron in bulk matter is coupled 
to other electrons and to atomic nuclei, 
resulting in a shift of the precession 
frequency and also in damping out of 
the precessional motion. When a sam
ple is placed in a d-c magnetic field, 
the precessional motion can be excited 
by an r-f magnetic field in a plane 
perpendicular to the d-c field. The fre
quency of the r-f field required for 
gyromagnetic resonance is given ap
proximately by the above relation. This 
resonance may be observed both in 
paramagnetic and ferromagnetic mate
rials, but the latter are excluded from 
consideration here.

In paramagnetic materials each atom 
or molecule has a magnetic moment, 
resulting from one or more unpaired 
electrons. The atoms of some of the 

elements and rare earths 
have this property. In another class of 
paramagnetic compounds there are free 
radicals, i.e., molecules in which one 
of the electrons of the pair, normally 
present in a chemical bond, is missing. 
A great deal can be learned about 
chemical structure from studies of the 
hyperfine components of the resonance 
line, i.e., the several components into 
which the line is split due to the mag
netic moments of the nuclei.

Poke concluded his talk with a brief 
description of the paramagnetic maser. 
Here a system of paramagnetic ions is 
dissolved in a crystal of another mate
rial. When a magnetic field is applied 
a number of paramagnetic resonance 
lines can be observed. From the point 
of view of quantum mechanics these 
correspond to transitions between ener
gy states of the spin system.

When the spin system is pumped at 
a suitable frequency, the normal popu
lations of these energy states can be 
so altered that amplification is possible 
at frequencies corresponding to certain 
transitions. Successful operation e 
pends on extremely weak coupling o 
the spins to the crystal lattice, an t is 
in turn usually requires operation a 

very low temperatures.

coded. Manufacture of these packages 
reminds one very much of watchmak
ing, where all three dimensions are 
fully utilized in order to save space.

Harthun's presentation was primarily 
a report on a survey of welded elec
tronics. Work is continuing on technical 
production problems and it is expected 
that in the next three months practical 
solutions will have been found. Progress 

revolution in elec- 
follow-up re- 
later PGPEP

MORE SQUEEZE

The meeting, which was held in the 
Sunnyvale plant cafeteria of Lockheed, 
was attended by about 50. Chairman 
Eldon opened the meeting by making 
a pitch for membership and outlining 
the coming year's program.

Harthun pointed out that an engineer 
who designs a certain package expect
ing it to function in a specific way can
not necessarily expect it to come off the 
production line exactly like the proto
type. It may furthermore completely fail 
to function in its final usage due to 
some such minor failure as a faulty 
connection.

One answer to the problem seems 
to be the use of welded rather than 
soldered connections, and Harthun com
pared failure rates for soldered connec
tions, printed circuits, and welded con
nections.

A Lockheed film, included in the pro
gram, showed the actual manufacture 
of high-density electronic packages. 
Some of the figures quoted showed vol
ume reduction of 62 per cent and 
weight reduction of 29 per cent by the 
way of welded rather than soldered 
electronics. The weld pack (or weld 
stick) is plastic encapsulated and color
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THE PARTS THAT MAKE UP THE WHOLE... Antennas, Feed Assemblies, Ferrite 

Devices, Waveguide Components, Multiplexers, Filters, Electronic Compo

nents. Each of these “parts” in an r-f subsystem requires adaptable design 

. .. and it is in meeting this requirement that Rantec excels. Rantec’s proven 

components can be redesigned to be consistent with the performance and 

form factor required of almost any subsystem package. Many firms 

consider Rantec an invaluable extension of their r-f system capability

uch has been said 
recently about the 
dissolution of our 
language by young
sters in their teens, 
members of the beat 
generation, angry 

young men, ardent followers of Method 
theater and other imbibers of espresso. 
Admittedly, conversation among members 
of these groups is difficult, if not impos
sible, to follow. Eg:

"Like let’s split.”
"You putting me on, man.”
"Like nevermore, dad. Let’s fall 

my pad. You got any bread?”
Cool it. Like not even the butter.”

"Some scene.”
Without question, the culture that 

contributed to the above is a somewhat 
confused one. Yet. we at Rantec cannot 
be too disturbed. Frankly, it would be a 

pot calling the kettle black” type of 
situation if we did. Engineers too, we 
have noticed, participate in a language of 
their own. Now this is relatively excus
able within the confines of the plant, at 
the coffee machine or around the ping- 
pong table out in back of manufacturing 
For it to occur at times of more social 
definition is occurring, it seems to us. 
more and more. Eg.:

'How do you feel? You realize, of 
course, I do not mean tactilely, but in a 
functional sense.”

"You conducting a reliability study?” 
"Merely friendly research.” 
"Non-tactilely. you understand. I’m 

about 25 db down with an absolutely 
minimum power level.”

"Shame, /’m right at band center. What 
happened?”

"Little too much input last night. And, 
believe me, fellow scientist, the output 
rating isn’t worth it."

This, in itself, is not too confusing 
(except, of course, to the poor, poor lay
man who might be present). However, we 
ran across an example the other day that 
drove us immediately back to the com
forting lap of the King’s English. Some
how, in the course of conversation, the 
name of the great firm Daniel, Mann, 
Johnson and Mendenhall came up. Three 
seconds later, this industrial giant was 
referred to as DMJM which caused us to 
pause for thought, but we eventually 
caught on. When a third individual, not 
to be outdone, called this austere titan of 
business Dimjim, we shuddered and 
returned to our tiny office with a 
momentary vow of silence on our lips.

If you know anything about antennas, 
r-f telemetry components or microwave 
ferrite components, make the scene at 
Rantec. It’s in Calabasas, California. Like 
nowhere, man.
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PROFESSIONAL GROUP ON 
ELECTRONIC COMPUTERS

Vice Chairman: Gardiner L. Tucker, 
manager, research laboratory, IBM, San 
Jose. Columbia University, AB physics 
and mathematics 1947; PhD physics 
1953. IBM, research physicist, Watson 
Labs 1952-1954; manager of semicon
ductor and transistor research, research 
laboratories, Poughkeepsie, 1954-1957; 
manager, research planning staff, 1959.

Secretary-Treasurer: Hewitt D. Crane, 
senior research engineer, devices and

circuits group, computer-techniques lab
oratory, Stanford Research Institute. Co
lumbia University, BSEE 1947; Stanford 
University, PhD electrical engineering 
1960. SRI, 1956; David Sarnoff Research 
Center, Princeton; Institute for Advanced 
Study, Princeton 1951-1954; IBM, 1949- 
1952; Western Union Telegraph Com
pany and David Bogen Co., 1947-1949. 
Tau Beta Pi, Sigma Xi.

Vice Chairman: William D. McGuigan, 
Stanford Research Institute.

PROFESSIONAL GROUP ON 
ENGINEERING MANAGEMENT

i

MODEL 91-CA 
300 microvolts to 3 volts 

Price: $495

Chairman: Richard I. Tanaka, mana
ger, computer-systems logical-design de
partment, Lockheed missiles and space 
division. University of California BSEE, 
MSEE; CalTech, PhD in electrical engi
neering and physics. Hughes Aircraft 
Co., Autonetics Inc. Phi Beta Kappa, Sig
ma Xi, Tau Beta Pi, Eta Kappa Nu.

CLCCTRONICS ENQINCCRS 
SALE* REPRESENTATIVES i

l
i 11636 Venture Blvd., No. Hollywood. Calif. ! 

SAN DIEGO *
• BRoadway 3-5500 ,
PHOENIX A TUCSON .
* Enterprise 1200 1

THE LEADER
in R.F. Voltage Measurements 

at Low Level
from 10 KC to 600 MC

MODEL 91-C 

1000 microvolts to 3 volts 
Price: $395

auo atANUzacniuu or rut kmiowihq iMntuMiMis,((Kg)
r CwkKmc* •>*«• IW t» Mrtar

Boonton ELECTRONICS Corp.
Morri* Ploini, N. J. • JEH.rwn 9-4210 

Repreianted By...
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Secretary-Treasurer: L. Bruce Johnson, 
manager of equipment and components 
engineering, Lenkurt Electric Co., Kan
sas State College, BSEE. U. S. Naval Air 
Missile Test Center, Point Mugu, super
visor, range instrumentation design; U 
S. Army, radar officer; Lenkurt, 1955. 

AIEE, AFCEA.
(Continued on

Chairman: Oscar T. Simpson, general 
manager, western development labora
tories, Philco Corporation. University of 
Akron, BS and MS physics. Philco Corp., 
Philadelphia, research division 1942- 
1956; WDL 1957.

&TS 300 
gVOLTS 
TS 300 

I gVOLTS 
Its 300 
'gVOLTS 
TS 300 
gVOLTS 
TS 300

I
Tucker

n e w s
SAN FRANCISCO SECTION

Section and WESCON Director: Albert 
J. Morris, first vice president, engineer
ing, Levinthal Electronic Products. Stan
ford University, engineering degree and 
MSEE; University of California, BS (EE 
and ME). Levinthal, co-founder; Morris 
Defibrillator Company (predecessor of 
Levinthal), founder; U.S. Navy Office of 
Naval Research, scientific research co
ordinator; Stanford Electronics Research 
Laboratory, research associate; U.S. 
Navy, electronics officer with airborne 
coordinating group of Naval Research 
Laboratory; Moore Drydock Co. Past 
chairman, San Francisco Section IRE, 
Sigma Xi, former commanding officer. 
Volunteer Naval Reserve Unit, licensed 
professional engineer, State of Calif

| O HALLORAN ASSOCIATES

! NO. HOLLYWOOD
, • TRiangla 7-0173
• PALO ALTO
1 • DAvenport 6-1493
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Repath Nickel-Iron Laminations 
for Aircraft and Missile Applications

"Top performance in a small package . . .” that best describes the two 
tiny electrical laminations illustrated above, produced on the Coast 
only by Repath. This same quality holds true for Repath’s entire line 
of laminations . . . El’s, F’s, L’s, etc., in a complete range of sizes, 
available in either nickel-iron high permeability alloys or silicon steel. 
<For more information, write today for Repath’s Bulletin PRL-111. 
Write the Repath Pacific Division, Los Angeles-Address Dept. TG-10.

REPATH pacific division .ARNOLD <^^SPECIALISTS In MAGNETIC MATERIALS

the ARNOLD ENGINEERING COMPANY, Main OHice. MARENGO. Ill, 
SAN FRANCISCO Office.ZOl Welch Road, Polo Alto. DAvenport 6-9302

grid--- 77
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Weldon

l

Kazan jian

K Vari-Sweep with Markers —

Q

Dupen Kern

-
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Chairman: Nicholas L. Pappas, Iconix 
Incorporated. Lehigh University; Stan-

Secretary: Douglas W. Dupen, chief 
writer, Associated Techdata Inc. Univer
sity of Californio, AB physics; Hum
boldt State College, AB English. U. S. 
Navy, electronics maintenance officer 
and electronic countermeasures officer.

PROFESSIONAL GROUP ON 

ENGINEERING WRITING & SPEECH

PROFESSIONAL GROUP ON 

INSTRUMENTATION

ON 

techniques

> <

> <

Vari-Sweep
MODEL IF

<

i

Mega-Sweep
Jll-A

> <

Precision Electronic 
INSTRUMENTS

- I
’ ' W-

■

■

> 
■<

Burlingame

PROFESSIONAL GROUP 

MICROWAVE THEORY &

Treasurer: James G. Hussey, district 
office manager, General. Radio Co. 
UCLA bachelor's degree in physics. RCA, 
test engineer; U.S. Navy; RCA, audio 
quality control; GR, 1949. ASA, AIEE.

Cig a a-Sweep model skv 
ALL ELECTRONIC - AUDIO, VIDEO, VHF 

SWEEPING OSCILLATOR
COVERS W-l-D-E RANGE

200 cps TO 220 me

• One wide video sweep from 10 me down 
to 1 kc • Highly stable, narrow-band video 
freq, sweeps 20 kc (on variable bands) 200 
cps (fixed) • Logarithmic sweep for low-end 
expansion • Linear sweeps 0.2 cps to 30 cps 
(linear sweep locked to line freq.) • Audio 
sweep 200 cps to 20,000 cps • Eight fixed, 
narrow-band video freq, sweeps for repeti
tive operations • Fundamental freq. 10 me 
—220 me (widths to 30 me plus) • Contin. 
variable center freqs. 10 kc to 220 me on 
direct reading dial • High-level RF output— 
1.0-V rms into 70 ohms • AGC'd to ±0.5 db 
over widest sweep ......  $1295.00 ■

Pappas

Vice Chairman, H. A. Kazanjian, 
owner and founder, Peninsula Associ
ates. Babson Institute, BS; Tufts, Harv
ard, Stanford, graduate work. Ford Mo
tor Co., business-management analyst. 
PGCP, PGEC, PGIE, organizer San Fran
cisco Chapter PGI.

Chairman: Arthur M. Walters, tech
nical-manual supervisor, Hewlett-Pack
ard Co. University of California, BSEE 
1951. PG&E, plant engineering, com
munications department 1951-1955; 
Hewlett-Packard, 1955; USNR, radio 
material school, 1946, electronics tech

nician.

_ ____ _____ - a complete 
alignment instrument 4-120 me in six 
overlapping bands. RF Output: 1.0 V rms 
into 70 ohms, held constant by fast acting 
AGC. Continuously variable pip marker 2- 
135 me; up to 11 pulse markers set at cus
tomer’s specs. Continuously variable sweep 
width from kc to as much as 40 me. Direct 
reading individually calibrated frequency 
dial. Fundamental frequency, 4-120 me. 
Complete with 11 crystal markers..$985.00

WRITE FOR KAY CATALOG
S All prices f.o.b. Pine Brook, N. J.

V-1 ■€ A V—=>
ELECTRIC COMPANY

MAPLE AVE. PINE BROOK, N. J.
Depf. G10 CApitol 6-4000

West Coast Representative: 
KENNEMATT COMPANY

P.O. Box 2007, Van Nuys, California

Vice Chairman: James M. Weldon, 
member engineering publications staff, 
Sylvania EDL. University of Nebraska, 
BSEE 1953. Sylvania, 1959; Continental 
Electronics Mfg. Co., in charge of in
struction book preparation, 1957-1959; 
Collins Radio Co., technical writer, 
1953-1957; U. S. Army radio repair
man. Contributing editor, Dallas Section 
magazine, "dlREction"; publicity chair
man, Southwestern IRE Conference and 
Radio Show, 1959.

-)

Chairman: Edward M. T. Jones, head 

of microwave group, electromag ics 

(Continued on page 20)

Secretary: Leslie G. Burlingame, man
ager of capacitor-engineering depart
ment, Lenkurt. Rhode Island State Col
lege, BSEE 1925; GE general course, 
1926; Temple University, quantitative 
analysis, 1937. Lenkurt, 1952; Sanga- 
mo Electric Co., paper capacitor engi
neer, 1947-1949; Solar Manufacturing 
Co., project engineer, 1943-1945; Gen
eral Electric Co., capacitor engineer, 
1937-1943; RCA, capacitor section en
gineer, 1934-1937, capacitor engineer, 
1930-1934; GE, capacitor engineer, 
1929-1930, testing, 1925-1929. Phi 
Kappa Phi, Tau Beta Pi.

ford, MSEE 1950, PhD 1958. Sperry 
Gyroscope Co., engineering section 
head, 1956; consultant, 1955-1956; 
Hewlett-Packard Co., instrument design, 
1951-1955; Federal Telecommunication 
Laboratories, communications systems 
studies, 1950-1951. Tau Beta Pi, Sigma 
Xi, Pi Mu Epsilon.

Walters

Beat frequency oscillator providing sweeps 
continuously variable from 50 kc to 40 
me wide in two bands, 10-500 me and 
400-900 me. Sweep rate variable around 
60 cps with line ’lock-in’; RF output from 
0.07 to 0.15 V rms into nom 70 ohms, 
blanked for true zero reference. Calibrated 
dial shows center frequency. Negligible 
leakage; low harmonic distortion... $625.00

X/ternta-Mode
/ Basic noise source accur-
I \ * \ ate t0 — 01 dt>- Ran8e 1

kc to 1100 me. 3 heads: 
Noise head (A) 2-1100 me;

r- L.F. head (B) 1 kc-300
<5^2 me (both 50 ohms, un

bal.); selectable imped, 
head (C) 0.25-300 me. Noise measurement 
to 10 db. Noise temp. 2200° K. Noise out. 
independent of generator VSWR. Noise 
temp, read directly on meter. Portable, 
battery or line operated: long life thermal 
element. With standard head ........ $495.00

I Treasurer: John P. Kern, technical 

publications manager, Lenkurt Electric 
J Co. U. S. Marine Corps, instructor in 

< electronics; Lenkurt, 1954. Society of 
fl Technical Writers and Editors.



This 3 lbs. of transistorized.

Dimensions:

HEWLETT-PACKARD COMPANY

October I960 grid— /9

new AC amplifier gives you 20 
or 40 db gain

Input Impedance:
Output Impedance:

Gain:
Frequency
Response:
Output Voltage:
Noise:

Distortion:
Power:

Price:
;e without notice.

■ " — Specifications
20 and 40 db, ±0.2 db at 1000 cps.
±0.5 db, 10 cps to 1 MC;
±3 db, 5 cps to 2 MC.
1.5 v rms across 1500 ohms.
75 rms referred to input, 
100,000 ohm source.
1 megohm shunted by 25 urf.
Approximately 50 ohms.

Data subject to chang<

less than 1%, and gain is stabilized by sub
stantial negative feedback to virtually elimi
nate effects of transistor characteristics and 
environment.

For a demonstration on your laboratory or 
field application, call your representative 
or write direct.

Less than 1%, 10 to 100,000 cps. 
Ac line power normally supplied, 
but battery operation available. 
(12 radio type mercury cells, 
battery life about 160 hours.) 
Specify battery operation if desired. 
6>/4" wide, 4" high, 6V4" deep.
Weight: approx. 3 lbs.
$150.00 f.o.b. factory. (Either ac 
or battery operation.)

North H'wd.
641 E. Missouri

CONTACT OUR ENGINEERING REPRESENTATIVES, NEELY ENTERPRISES, FOR INFORMATION—Los Angeles, 3939 Lankershim Ri 
TR 7-0721; San Carlos, 501 Laurel St., LY 1-2626; Sacramento, 1317 Fifteenth St., Gl 2-8901; San Diego, 1055 Shafter St., AC 3-8106 PhoJ? ’ 
Ave., CR 4-5431; Tucson, 232 So. Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd., N.E., AL 5-5586; Las Cruces, 114 S Water St JA 6 2486'

This new 466A AC Amplifier is just 4" 
high, 6" wide and 6" deep. Yet it can become 
one of the most helpful instruments on your 
bench, or in the field. It is ac or battery pow
ered; battery operation gives you hum-free 
performance and easy portability. Response 
is flat within approximately y2 db over the 
broad range of 10 cps to 1 MC, distortion is

, increases scope 
or VTVM sensitivity 10 or 100!



ELECTROLYTIC

FILM DIELECTRIC

-*■

MICA
/

ENERGY STORAGE

J
CERAMIC

MOTOR

Vartanian Strum
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CD,E

Jones

Consistently

Dependable

Capacitors

PROFESSIONAL GROUP ON 

MILITARY ELECTRONICS

4> <'
Gado Prise

Vice Chairman: Perry H. Vartanian, 
vice president and head of component 
department Melabs. California Institute 
of Technology, BSEE 1 953; Stanford Uni
versity, MS 1954 and PhDEE 1956. Me
labs, 1956, founding member; Sylvania 
EDL, senior staff member in ferrite re
search 1954; U.S. Naval Radiological 
Defense Laboratory, radiation detection 
1951-1952; Stanford, Tau Beta Pi Fel
low and research assistant, ERL. Tau 
Beta Pi, RESA.

Jersey, engineering aide; U.S. Marine 
Corps, radar technician; U.S. Naval Ord- 
nace Test Station, China Lake, 1949- 
1957. Vice chairman China Lake Sec
tion.

Vice Chairman: Walter J. Prise, pro
duction design specialist, Lockheed mis
siles and space division, Sunnyvale. Uni
versity of California, BSEE. Moore Dry
dock Company, assistant chief electrical 
engineer; Raytheon Mfg. Co., radar de
velopment; Consolidated Copper & Steel 
Industries, radar design and installa
tion; Maintenance Co., chief engineer; 
Kaiser Engineers, consultant; McGraw- 
Hill Publishing Co., consulting editor. 
AIEE.

Secretary: Jerome J. Dover, opera
tions manager, Ampex Military Prod
ucts Co. Grinnell College, graduate with 
physics major. Ampex Corp., southwest 
district manager 1958; Air Force Flight 
Test Center, Edwards AFB, chief of tele
metering section, chief of the office of 
research and development in the tech
nical facilities division, and assistant 
chief of the technical facilities division; 
National Bureau of Standards, research 
physicist in guided missile development 
section. Senior member IRE, IAS, PGSET 
past vice chairman national administra
tive committee.

COR N ELL 
DUB I LI ER 

ELECTRIC CORP.
Affiliated with Federal Pacific Electric Company

Secretary-Treasurer: Peter D. Strum, 
vice president and co-founder, Applied 
Technology, Inc. North Carolina State 
College, BEE with honors 1945; Stan- 
for University, MS 1947. Applied Tech
nology, Inc. 1959; Granger Associates, 
supervisory engineer 1958-1959; Ewen- 
Knight Corp., director radio astronomy 
division and vice president engineering 
1955-1958; Airborne Instruments Labo
ratory, engineer 1947-1955. Senior 
member IRE, Sigma Xi, Tau Beta Pi, Eta 
Kappa Nu, PGMTT administrative com
mittee, NEC Annual Paper Award 1957.

MORE ELECTION 
laboratory Stanford Research Institute. 
Swarthmore College, BSEE; Stanford 
University, MS and PhDEE. U.S. Navy, 
radar maintenance officer 1944-1946; 
Stanford University, research associate. 
Stanford Research Institute, 1950. Sen
ior member IRE, PGAP, RESA, Sigma 
Tau, Sigma Xi.

Chairman: Louis Gado, manager, 
northern California field office, Wianc- 
ko Engineering Co. San Jose State Col
lege, AB physical sciences 1950. Signal 
Corps Laboratories, Ft. Monmouth, New

Treasurer: C. Boyd Norris, manager 
of parts application, Lockheed missiles 
and space division. University of Texas, 
BSEE 1929 and MSEE 1934; MIT, grad
uate study 1946-1948. Lockheed, 1958. 
Bendix Aviation Corp., Mishawaka, In
diana, chief test equipment engineer ; 
1955-1958; New London Instrument 
Co., contract administrator and project 
engineer 1952-1955; Transducer Corp.,

(Continued on page 22)

C-D high reliability capacitors are most 
widely accepted for critical electronic ap
plications because they are consistently 
the best. Technical data available. Write 
to Cornell-Dubilier Electric Corporation, 
4144 Glencoe Avenue, Venice, Calif.
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Meets Your Highest Reliability Requirements . ..

SPECIFICATIONS

350 v24.90 to 82.5kRN60BA wCG>/4

cio b er I9 60

Texas InsTRUMEN news
from...

Your Authorized

Providing you performance that is 
proved superior to any other type 
of construction, Texas Instru
ments new hard-glass resis
tor has been pre-tested for more 
than two years and ovei’ eleven
million test hours.

• Glass-to-metal Seals — cannot 
be damaged by stressing leads.

Hard glass ruggedness, combined 
with small size and stability of car-

• Moisture Resistance — compar
able to or superior to the best 
ceramic hermetic resistors.

• Thermal Shock Endurance — 
easily withstands 50 cycles from 
—65°C to +150°C, even at full 
rated power for 15 minutes at 
each extreme temperature.

bon film resistive element, gives 
you utmost reliability under all 
environmental and loading condi
tions.

standard 
resistance 

ranges

max. 
recom
mended 
voltage

TI 
type 

number

I
I

£L£CT-RONICS
140 Eleventh Street * Oakland 7, California 

Tel: TE 4-3311 • TWX: —OA73

* Order off-the-shelf on all TI tran
sistors, diodes and rectifiers, tan- 
TTi-cap® tantalum capacitors, sen
sistor® silicon resistors, precision 
carbon film resistors.

Design Now with the new TI Type 
CG'/i, and telephone for immediate 
delivery of 1-999 units.*

MIL 
desig
nation

TI Distributor

wattage 
rating

New TI Hard-glass Encapsulated Resistor 
Outperforms All Other Precision Film Resistors
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Program Chairman: W. Dale Fuller,
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The Model 560-FM

Communications

industry.

WRITE FOR BULLETIN

Local Rep.: James S. Heaton • 413 Lathrop Street, Redwood City • EMerson 9-5278

October I960
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Reyling

Fuller

Standard Signal

Generator

is specifically 

designed to meet 

the exacting 

requirements 

of the Mobile

Chairman: Charles A. Eldon, produc
tion manager, signal generator division,

PROFESSIONAL GROUP ON 
PRODUCT ENGINEERING 

AND PRODUCTION

Chairman Robert A. Davis, manager 
of reliability assurance, Philco western 
development laboratory. Friends Uni
versity, AB physics; Iowa State Univer
sity, graduate work. Lockheed, Jet Pro
pulsion Laboratory, Western Electric Co 
Operations Research Society of America.

PROFESSIONAL GROUP ON 
RELIABILITY & QUALITY CONTROL

/Aodel 560-FM
Price ■ $640.00

Secretary-Treasurer: John W. Hall, 
staff engineer, reliability group, Inter
national Business Machines Corp. Uni
versity of California, BSEE. IBM, 1960.

MEASUREMENTS
Standard Signal

Generator
for mobile communications...

MEASUREMENTS
A McGraw-Edison Division 

____ BOONTON, NEW JERSEY

manager, microsystems electronics, 
Lockheed missiles and space division, 
Sunnyvale. Iowa State College, MSEE 
1948, Michigan College of Mining & 
Technology, BSEE 1 943; Southern Meth
odist University, graduate study 1957; 
Oklahoma State College, 1954-1956; 
General Electric advanced engineering 
course, 1943-1946. Lockheed, 1959. 
Varo Mfg. Co., director of research 
1956-1959; consulting engineer (Tulsa, 
Okla) 1954-1956; Varo Mfg. Co, re
search engineer, 1953-1954; Engineer
ing Laboratories, Inc., chief engineer 
1948-1953; Iowa State College, instruc
tor, electrical engineering 1946-1948; 
General Electric Co., engineer 1943- 
1946 American Society for Engineering 
Education, American Astronautical So
ciety, Acoustical Society of America, Pi 
Mu Epsilon.

Hall Cazanjtan

more election
contract engineer and project engineer 
1950-1952; Raytheon Mfg. Co., techni
cal consultant 1949-1950; Submarine 
Signal Co., systems design coordinator 
1945-1949 and electrical engineer 
1943; Tufts College, associate professor 
of electrical engineering 1943-1945; 
MIT, radar instructor 1942-1943; Tu
lane University of Louisiana, assistant 
professor of electrical engineering 1930- 
1942. Tau Beta Pi, Eta Kappa Nu, AIEE, 
Acoustical Society of America, National 
Management Association, American 
Ordnance Association.

Frequency ranges 25-54, 140-175, 400-470, 
890-960 Me.

Fine tuning control shifts carrier ±8 Kc.
Peak deviation to ±16 Kc. read directly 

on meter.
Residual FM less than 100 cycles at 460 Me.
Output 0.1 to 100,000 microvolts accurate 

±10% across 50 ohm termination.
Excellent stability.
Modulation by 1000 cycle internal 

or by external source. (

Vice Chairman: Julian Hilman, man
ager, reliability-evaluation division, 
Fairchild Semiconductor Corp. Pennsyl
vania State University, BSEE; San Jose 
State College, MSEE and graduate work. 
Fairchild, 1958. Taylor Model Basin, 
Johnsville Naval Air Development Cen
ter, Remington-Rand, American Bosch 
Arma. AIEE, ASQC.

Secretary-Treasurer: Olof Landeck, 
production manager, Electro Engineer
ing Works. State Electrotechnical Insti
tute at Vasteras, BSEE. ASEA Electric, 
Inc., research and production engineer. 
AIEE, ASQC.

Hewlett-Packard Co. Stanford Univer
sity, BS physics and MBA. Hewlett- 
Packard Co., 1951. U.S. Naval Re
Reserve, electronics technician 1945- 
1946. WEMA, chairman, education 
committee, 1954-1956; AIEE.

Vice Chairman: George F. Reyling, 
manager of quality assurance and en
gineering services, Varian Associates. 
Polytechnic Institute of Brooklyn, BSCE. 
Foster D. Snell, Inc.; RCA Mfg. Co.; 
Sperry Gyroscope Co., Lake Success.
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PROFESSIONAL GROUP ON
SPACE ELECTRONICS & TELEMETRY

Vice Chairman: Robert B. Morgan, 
staff scientist, Lockheed missiles and 
space division. Jefferson College, BS 
in general engineering; University of 
Buffalo and University of Minnesota, 
graduate studies; Chicago Radar School 
of Illinois Institute of Technology, radar 
electronics course. LMSD, 1956. Hughes 
Aircraft Co., Bell Aircraft Corp., Uni
versity of California at Sandia. AIEE.

ELECTRO-LOGIC 
CORP.

MODULAR
ENCLOSURES

ELECTRONIC
SLIDES

DIGITAL VOLTMETERS
DATA TRANSPONDERS 
DATA SYSTEMS

ELECTRONIC
CABINET COOLING 
EQUIPMENT

WHEATSTONE BRIDGES 
DECADES
ROTARY SWITCHES

ELECTRONIC
PRODUCTS, INC.

O o 
a:

SMITH-FLORENCE 
COMPANY 
PRECISION 

POTENTIOMETRIC 
VOLTMETERS

CABLE FAULTFINDERS 
Hl-V. POWER SUPPLIES

BOONTON RADIO 
CORPORATION 

Q METERS 
RX METER 

AM-FM SIGNAL 
GENERATORS

NORTHEASTERN
ELECTRONIC CO.

COUNTERS

BIRD ELECTRONIC
CORPORATION
UHF WATTMETERS
UHF RESISTORS
UHF RF FILTERS

KROHN-HITE 
CORPORATION 
FILTERS 
OSCILLATORS 
POWER SUPPLIES 
POWER AMPLIFIERS
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PRECISION PRODUCTS

VAN GROOS COMPANY
ELECTRONIC SALES ENGINEERING REPRESENTATIVES 

SOUTHERN CALIFORNIA OFFICE
21051 Costanso Street. Woodland Hills / Dickens 0-3131

NORTHERN CALIFORNIA OFFICE
1178 Los Altos Avenue. Los Altos / WHitecliff 8-7266

SHALLC

L

Secretary-Treasurer: Robert D. Baker, 
project engineer, Granger Associates. 
Purdue University, BSEE 1948. Granger, 
I960. Philco WDL, group engineer, 
1958-1959; P. R. Mallory Co., senior 
engineer and chief engineer, 1 950-1 954 
and 1956-1958; Lear, Inc., project en
gineer, 1954-1956; Philco Corp., Phila
delphia, 1948-1950.

Chairman: Boyd C. Roberts, super
visor of the electrical-mechanical design 
and test instrumentation sections, Lock
heed missiles and space division, Sun
nyvale. Brigham Young University; 
University of Utah, BSEE 1950. LMSD, 
1954. Lockheed (Burbank), 1953; Otis 
Elevator Co., 1950-1953; U.S. Navy, 
electronic technician 1944-1946.

MORE ELECTION
Dalmo Victor Company, reliability en
gineering group leader; Boeing Air
plane Company.

Program Chairman: R. S. Cazanjian, 
quality assurance supervisor, Syl
vania reconnaissance-systems labora
tory, Mountain View. City College of 
New York, BSE 1952; Hofstra College, 
MS business administration 1960. Syl
vania, 1959. Sperry Gyroscope Co., en
gineering group leader; Grumman 
Aircraft Corp.; Polytechnic Institute of 
Brooklyn, instructor. ASQC, vice chair
man of national speakers committee.

- .
- , /GlZl

Baker

£ 7^1
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Specifies Tung-Sol 
Tubes for High 
Stability Calibration 
Generator

| Street, pQ|0 
comprises SOme

SAN JOSE

SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

SAN FRANCISCO

PACIFIC WHOLESALE
1850 Mission St.
UN 1-3743

"T of re
Precision

re-® TUNG-SOL’
ELECTRON TUBES 
SEMICONDUCTORS

Donald R. E. Barnaby recently joined 
Eitel-McCullough, Inc., San Carlos, as 
manager of the newly formed parts 
division. Prior to joining Eimac, Barnaby 
was plant manager for Line Material 
Industries of South Milwaukee, Wis
consin.

Earl J. Shelton has been appointed 
manager of the newly formed high- 
power-tube division. Shelton joined Ei
mac in 1 960 as director of development 
and held that position until his recent 
advancement.

Dr. George Caryotakis has joined the 
company as senior project engineer in 
the power klystron laboratory. He is 
responsible for high-power broadband

San Francisco Section members sched
uled to appear on the program of the 
National Electronics Conference in Chi
cago this October included: Dr Freder
ick E. Terman, provost, Stanford Uni
versity, as one of the principal speak
ers; C. M. Melas and Emil Hopner, IBM, 
P. S. Castro, W. D. Fuller, and W. W. 
Happ, Lockheed missiles and space di
vision, Lawrence P. Huelsman, A. S. 
Fraenkel, and Harold Weaver, Univer
sity of California; D. Farina and J. Nall, 
Fairchild Semiconductor Corp., John M. 
Hunt, General Precision, Inc., and E. 
LeRoy Younker, SRI; as technical pro
gram participants.

More and more in modern appli
cations where there can be no 
compromise in component per
formance and reliability you’ll 
find designers specifying Tung- 
Sol products. For quick and effi
cient technical assistance in the 
application of Tung-Sol tubes, 
transistors, silicon rectifiers and 
miniature lamps, contact:

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

In a move designed to augment its 
instrumentation magnetic-tape-recorder 
production with the manufac^ure 
lated electronic components, P 
Instrument Co. of San Carlos as 
cently purchased Magnetic^ n ust^ies' 
Inc., of 931 Commercial ~ ■ -----
Alto. The new facility .

■ TUNG-SO-

klystron development in the company's 
power klystron division at San Bruno. 
Caryotakis goes to Eimac from the post 
of senior engineer in the tube research 
department at Varian Associates.

Dr. Richard Lagerstrom has also 
joined Eimac as a senior scientist in 
the research division. As a research as
sistant and associate with Stanford Uni
versity's electronics research labora
tories since 1951, and with Hughes 
Aircraft Co. from 1946 to 1951, Lager
strom has worked on the development 
of various new techniques and methods 
in the field of traveling-wave tubes 
and microwave devices.

William R. Luebke has also joined 
the research division as a senior scien
tist. Luebke was a research associate 
at the electronics research laboratories 
of Stanford University from 1950 to 
1960. He was a consultant to the Gen
eral Electric microwave laboratory at 
Palo Alto from 1957 to 1960.

George R. Chambers III, has been 
named manager, research and develop
ment marketing. Chambers, assistant 
manager, R & D marketing prior to his 
present appointment, received the BS 
in electrical engineering from Stanford 
University in 1951 and later joined 
Eimac as a project engineer.

General Telephone & Electronics Corp, 
has announced the following personnel 
shifts: A. George Ewing, manufacturing 
manager, has been named vice presi
dent of manufacturing and a director at 
Lenkurt Electric Co. He has been with 
Lenkurt since 1951. E. Kenneth Peter
son, formerly chief engineer of the mi
crowave products section of Motorola 
Inc., has joined the Lenkurt staff in 
product planning. Richard A. Stonesifer 
has become product sales manager in 
the Sylvania special tube operations. 
He has been a special representative 
for government sales in Washington, 
D.C. Arthur Weiner, formerly an ad
vanced development engineer, has be
come an engineering specialist in 
Sylvania EDL.

October I960
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Fast, High-Powered Engineers 
Wanted for Work On 

Fast, High-Powered Diodes

THE 
MINUTE

T. LOUIS SNITZER CO.
ELECTRONIC ENGINEERING REPRESENTATIVES

TRANSISTOR
;transisto

1. W. Shockley, Bull. Am. Phys. Soc., vol. 5, p. 161, 
(1960) and Proceedings International 
Conference on Semiconductor Physics, 
Prague, Czechoslovakia, September, 1960.

2. B. McDonald, A. Goetzberger and C. Stephens, 
Bull. Am. Phys. Soc. 4, 455 (1959).

3. A. Goetzberger, J. Appl. Phys., in press, and 
Proceedings International Conference on 
Semiconductor Physics, Prague, Czechoslovakia, 
September, 1960.

That describes our technical staff. We have 
a time saving technical organization which 
is ready, right now...with up-to-the-minute 
information covering every facet of our 
manufacturers’ products and capabilities. 
The Snitzer team of engineers can be an 
extension of your engineering department 
when it comes to the application of the 
products we are in business to know best. 
Save time—phone any of our convenient 
offices concerning:
Behlman Engineering Co. • Data Instru
ments, Division of Telecomputing Corp. • 
Electro-Pulse, Inc. • Franklin Electronics, 
Inc. • General Communication Company • 
Keithley Instruments, Inc. • Microwave 
Associates, Inc.0 • Pacific Electro Mag
netics • Polarad Electronics Corporation • 
Sierra Electronic Corporation • Telonic 
Industries, Inc.

•Represented In California and Nevada

MORE SWINGS

2500 sq ft devoted to the production 
of toroids, cores, coils, and transform
ers. The company will retain its present 
name, and will function as a wholly 
owned subsidiary of Precision Instru
ment Company.

Five California manufacturers' repre
sentatives will exhibit the latest elec
tronic instruments, of over 50 leading 
manufacturers, throughout California, 
from November 7 to 11.

Instruments and sophisticated com
ponents will be displayed ranging from 
d-c power supplies to microwave test 
equipment. Exhibits will be staffed by 
sales engineers ready to demonstrate 
units, and answer questions on their 
operation.

Termed "The Representatives' Cara
van," the traveling exhibit will be 
shown twice a year in a program aimed 
at keeping interested engineers and 
technicians up to date on recent devel
opments. The exhibits will reach Palo 
Alto November 1 1 and be shown at 
Elks Hall, 4249 El Camino Real. Show 
hours will be from 12 noon to 7 p.m.

The exhibit is sponsored by J. T. Hill 
Co., Instruments for Measurement, Mc
Carthy Associates, Inc., John Francis 
O'Halloran & Associates, and T. Louis 
Snitzer Co.

(Continued on
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5354 Weit Pico Blvd.. Loj Angeles 19. Calif. • WE 8-2073
510 South Mathilda Ave.. Sunnyvale. Calif. • RE 6-5733
7814 Ivanhoe Avenue, La Jolla. California • GL 4-2191

The picture on the left shows a silicon chip used in one of our experimental 
200 volt 4-layer diodes. After triggering, the diode current builds up from 
a negligible value to 60 amperes while the voltage drops from 200 to 10 
volts so that more than 10KW is switched into a load in about 20 nano
seconds. The size of the chip is 0.07 cm diameter by 0.0085 cm thick and 
has a volume of 3.3 x IO'5 cm3. The current and power densities are 
1.5 x 104 amperes/cm2 and 3.6 x 108 watts/cm3.
The reason such high power can be switched on so fast is that the 4-layer 
diode can be turned on over its whole area by bringing the middle junction 
abruptly to avalanche. Base resistance and junction capacitance do not 
slow down the turn-on as they do in a transistor.
If everything is so simple why do we need more fast-thinking, high-powered 
electronic manpower? Well, everything isn’t quite so simple. It is theoret
ically impossible for a p-n junction to go uniformly into avalanche all over 
at a single breakdown threshold. There must be some spread.1 Further
more, there may be some minute flaws which produce local microplasma 
breakdown. These local breakdown areas can be seen as visibly glowing 
regions, as shown on the right above. They are a subject of research with 
us now.2, 3
Although many customers are pleased with our 4-layer diodes for 
switching magnetrons, klystrons and traveling wave tubes in fast pulse 
applications, we are not satisfied. We want to cut faster and deeper into the 
problems. We have an unfinished project on the theory of turn-on delay for 
a string of n diodes in series. The delay seems to vary as r(lnn)/ln (Vb/^V) 
where r is a turn-on time constant and Vb is the breakdown voltage and 
the diodes wait at Vb - 5V. Obviously this problem is important in design 
for high voltage applications.
If you want to use our diodes, write or call our Sales Manager 
Frank Newman.
If our technical problems interest you-study of behavior of 4-layer diodes, 
customer circuit problems, new diode design theory and development
contact William Shockley, R. L. Biesele, or J. S. Woollett. All at:

Shockley Transistor, unit of Clevite Transistor 
Stanford Industrial Park
Palo Alto, California



TYPE RM 503
Identical Horizontal and Vertical Specifications:

$640

WillardVan Rensselaer
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formerly ELECTRO-MEASUREMENTS, INC.
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Differential input—all sensitivities 
1mv/cm to 20 v/cm—calibrated 
Constant input impedance

Fairchild Semiconductor Corporation 
has appointed Schad Electronic Supply, 
lnc.z in San Jose to act as distributor for 
Fairchild transistors and diodes.

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

FACTORY-DIRECT SALES-SERVICE. Use our special direct-to-foctory tele
phone network for fast, accurate application, service, purchasing informa
tion. No long distance charges. Check your directory for our local listing. 
Or call us collect—CHerry 6-3331, Portland, Oregon.

NEW
DC-T0-450 KC 
RACK-MOUNTING 

X-Y OSCILLOSCOPE

21 Calibrated Sweeps
1 /zsec/cm to 5 sec/cm

Sweep Magnifier
X2, X5, X10, X20, and X50

i

UNIVERSAL 
IMPEDANCE BRIDGE

MORE SWINGS
A new company to produce trans

formers, coils, and electronic compo
nents has been formed at Mountain 
View. Called Magnetronics Co., the firm 
has begun production at 1080 Alma 
Street. It has about 3000 sq ft of fac
tory space. Al Krueger and Gene Dan
iels, partners in the new firm, were 
formerly employed by Palo Alto Engi
neering Co.

MODEL 250 DA

Qi
Within Hewlett-Packard Company, 

several shifts in personnel have been 
made. Cortlandt Van Rensselaer, for
mer sales manager, has been advanced 
to the position of general manager of 
Dymec, a division. Harry B. Schulteis, 
formerly a member of Hewlett-Packard's 
manufacturing engineering department, 
will also move to Dymec as head of the 
digital data section. Robert E. Rawlins, 
who was general manager of the Dy
mec Division, will occupy the newly 
created post of assistant to the presi
dent for technical planning. To fill the 
post formerly occupied by Van Rens
selaer, Richard J. Reynolds has been 
made domestic sales manager. Since 
1957 he has been in the marketing de
partment as a regional sales manager.

Tektronix, Inc. FIELtToFHCE
3944 Fabian Way, Palo Alto, California, DAvenport 6-8500

A self-contained, line-operated portable unit for measuring 
impedance elements at de and audio frequencies with laboratory accu
racy. Resistance and Conductance to 0.1%, seven ranges. Capacitance 
to 0.2%, seven ranges. Inductance to 0.3%, seven ranges. Pacesetter for 
the industry since 1950 — thousands now in use — the most imitated 
portable on the market. Price, $565, f.o.b. factory. Immediate delivery. 
Also available as a battery-operated unit.

At Ampex Corporation, Thomas E. 
Davis has been appointed manager of 
the newly created data parts and serv
ice division of Ampex Data Products 
Co. Davis joined Ampex in 1956, and 
has been most recently manager of the 
video products division; Neil K. Me- 
Naughten has been appointed staff 
vice president of the corporation and 
marketing activities consultant for Am
pex Professional Products Co., Ampex 
Audio Co., and Ampex International; 
McNaughten will be succeeded as man
ager of Ampex Professional Products 
Co. by Leonard E. Good, formerly cor
porate staff director of operations serv
ices for the corporation; Harol • Saiz, 
man has been made marketing man- I 
ager of Ampex Professional Products 
Co., coming from AT&T where e was [ 
general sales manager of the ong mes

(Continued on page
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f.o.b. factory
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many client firms 
and East Coast.

-with the technical help he gets 
from McCarthy sales engineers

MENLO PARK: 
635 Oak Grove • DA 6-7937

CORPORATION
(So. Calif.-Arizona)

T

McCarthy Associates, Inc.
ENGINEERING SALES AND SERVICE

hSy -rlnt of
SENSITIVE RESEARCH 

INSTRUMENT CO.

JOHN FLUKE MFG. CO.
(Calif, only)

Mini Lines
The new 
miniaturized 
encapsulated 
delay lines.

Recruiting Associates
(A Division of the Permanent 

Employment Agency)
825 San Antonio Rd. Palo Alto

DA 6-0744 PASADENA:

1055 E. Walnut • MU 1-7411

Drop in for a

ABACUS

MAGNETIC-CORE 
DELAY LINES 
Excellent transmission 
fidelity.

THE WAYNE KERR CORPORATION

Our Delay Lines are being 
used by leading manufac
turers of commercial and 
military electronic equipment.

COLUMBIA TECHNICAL CORP.
61 02 Thirty Fint Ave. — W©od»id« 77> N?T.

DELAY-LINE
FLATS

New elliptical core de- 
sign offers wide range 
of characteristics.

and learn about the opportunities 
for career advancement with our 

on both the West
He likes the wide choice of instruments... the 
assistance on applications... the McCarthy service 
after a sale is made. He buys meters, power 
supplies, regulators and recorders from McCarthy 
... fills 90% of his needs from the single source. 
You can do the same, and be as happy as he!

Instruments to Control... Measure... Record
SAN DIEGO:
3460 Ingraham St. . BR4-u00 

PHOENIX:
111 W. Osborn Rd. . CR 9.1891 

Sacramento.folsom- 
ENterprise 1-0879 ► |oca| caU
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Lindseth

Transient-free 
turn-on at 
28V setting. 
Scope settings; 
5V, cm vertical. 
0.2 sec. cm ‘ 
horizontal

LITTON SYSTEMS, INC. Electronic Equipments Division 
Beverly Hills, California

Seal

Potter

INERTIAL.
SYSTEM 
TEST
Can you measure a move
ment several thousand 
times slower than the hour 
hand of your watch? With 
the skills of an expert 
organization behind you, 
could you design and 
develop your own test 
methods, equipments, and 
procedures? These would 
be for the evaluation of 
servo, gyro, and accel
erometer performance and 
early prototype inertial 
systems, and would in
clude precision voltage 
analog measurements. 
Write to Mr. S. L. Hirsch.

MORE SWINGS
division; Dennis D. Willard, formerly 
manager of advanced technical plan
ning in the advanced systems develop
ment division at IBM San Jose, becomes 
manager of the advanced computer 
laboratory for Ampex Data Products Co.

Robert Seal has been elected presi
dent of RS Electronics Corporation, Palo 
Alto, a subsidiary of Regan Industries, 
Inc., Burlingame, Calif. Seal was for
merly executive vice president. At the 
same time it was announced that Rob
ert B. Parks, who previously served as 
vice president of the company, has been 
named executive vice president, and 
Clinton O. Lindseth, formerly chief en
gineer, has been appointed vice presi
dent for engineering.

Instruments will become a part of Vicon 
Corp., a wholly owned subsidiary. 
George C. Riser, former manager and 
chief engineer, and George C. Lydiksen, 
former sales manager, will occupy 
equivalent posts in the new division.

NOW-EXTRA-SAFE DC POWER 
FOR TRANSISTOR CIRCUITS

Transient-free Perkin supply 
delivers 0-36v at 15a
Protect your circuits against transis
tor-destroying line and load transients 
with the all-solid state Perkin MTR 

036-15. Unit has magnetic amplifier regulators for efficiency 
and reliability, transistor regulators for instantaneous response. 
No tubes, no moving parts, no trouble! Dynamic regulation: 
line, ±10mv; load, ±.2v. Ripple: Imv. Write today for new 
16-page power supply catalog.
PERKIN ELECTRONICS CORP., 345 KANSAS ST., EL SEGUNDO, CALIF.

Rep. by: Cerruti Associates, Box 509, Redwood City, EM 9-3354

lnsul-8-Corp. of San Carlos has ac- £ 
quired the physical assets of Engineered 
Instruments, Inc., Hayward. Engineered 
I nctri imcr-ife orlll karnmo n nfirt of Vimr, "

iff been appointed 
branch manager of the Palo Alto office 
of Carl A. Stone Associates, Inc. Prior j 
to his recent appointment Potter was . 
affiliated with Ampex Corp., Philco I 
Corp., and Sperry Rand Corp.

Stanford Research Institute has an. 
nounced plans to sponsor an inter. I 
national symposium on chemical reac. I 

tions in the lower and upper atmos. 
phere. The meeting is scheduled fQf. 
April 18-20, 1961 at the Hotel Mar*K 

Hopkins in San Francisco.
According to Dr. Richard D. Cad|Q 

manager of SRI's atmospheric chemistr?*

October 796q
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LUNAR and PLANETARY COMMUNICATION

Building in center is new IBM development laboratory addition

SEmOR RESEARCH SPECIALISTS
New opportunities involving advanced research and develop
ment projects are now open at JPL in the Laboratory’s Tele
communications Division for engineers and scientists capable 
of assuming a high level of technical responsibility.

SOME SPECIFIC OPENINGS IMMEDIATELY AVAILABLE

Communication Specialists 
Execution of RF tracking and 

communication system projects.

Radio Research Engineers 
Design of advanced RF 

transmitter/receiver equipment.

Two southern California electronics 
executives have been appointed to four- 
year terms as directors of the Western 
Electronic Show and Convention. They 
are S. H. Bellue, president of the West
ern Electronic Manufacturers Associa
tion and vice president of Osborne Elec
tronics Corp., and Edward C. Bertolet, 
vice president of Behlman Engineering 
Co.

CALIFORNIA INSTITUTE OF TECHNOLOGY

JET PROPULSION LABORATORY
PASADENA • CALIFORNIA

SEND COMPLETE QUALIFICATION RESUME NOW FOR IMMEDIATE CONSIDERATION

MORE SWINGS

section and chairman of the forthcom
ing symposium, "Fundamental research 
on these chemical reactions is impor
tant in missile and satellite programs, 
in weather analysis, in smog control 
problems, and in long-range radio-com
munication studies.

TRANSMISSION 
This 85 foot antenna, 
seven miles from 
the reception facility, 
has recently been put 
in operation to trans
mit signals to U.S. 
spacecraft.

October I960

RECEPTION
The 85 foot parabolic 
antenna at Goldstone, 
California built in 
1958 and used in 
tracking and record
ing telemetry from 
U.S. spacecraft.

At the University of California, Berke
ley, Professor Donald O. Pederson has 
been appointed director of the electron
ics research laboratory, replacing Pro
fessor Sam Silver, now director of the 
new space sciences laboratory. V. R. 
Learned, 1938 graduate of the Univer
sity, has been named chief engineer 
of the electronic-tube division of Sperry 
Gyroscope Co.

Antenna Specialists
Analysis, design and evaluation 

of giant Antenna Structures and 
Servo Systems.

Mathematicians or Communication System Analysts
Analog and Digital system analysis. Noise, coding, in
formation theory. Linear and non-linear filter theory.

Several openings also exist for supervisors of Research and 
Advanced Development Projects performed by industry for JPL.

A new 150,000 sq ft laboratory fa
cility will be built by the general prod
ucts division development laboratory of 
the International Business Machines 
Corp. The laboratory now occupies two 
H-shaped buildings at the San Jose 
plant site, and several leased buildings 
in the San Jose area. The new two- 
story rectangular structure will be lo
cated between the two existing build
ings, and will bring the total develop
ment laboratory floor space to 230,000 
sq ft.

Research Scientists
Digital data and control system 

analysis and synthesis.

The appointment of Theodore R. Broi- 
da as director of planning for Broad
view Research Corp, has been an
nounced. Broida will be in charge of 
development and expansion of the or
ganization's programs of research serv
ice to government and industry.

For three years before joining BRC 
he was senior operations analyst in the 
economic research division of Stanford 
Research Institute.

Acquisition of a manufacturing plant 
in Forestville for miniature encapsu
lated and resin-potted transformers, has 
been announced by Electro Engineering 
Works. This new plant doubles the 
space owned by Electro Engineering 
Works. Robert D. Burnham is manager 
of the new small-transformer division 
housed in this facility. Burnham was 
formerly a senior engineer with the 
company.
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Temperature indicators
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RdF STIKON

Resistance thermometer probes
Miniature and 
sub-miniature; 
mounted;
high temperature; 
cryogenic;
special.

Portable, battery operated, direct 
reading. Illustrated is PI-3, a dual
range indicator providing greater 
readability and accuracy in the 
lower temperature ranges.

INFORMATION:
Available from Tech-Ser

October 19-21—Symposium on Space 
Navigation. Columbus, Ohio. Prof. J. D. 
Kraus, Ohio State University Radio Ob
servatory, 2024 Neil Avenue, Colum
bus 10, Ohio.

November 15-16—Symposium on En
gineering Applications of Probability 
and Random Function Theory. Purdue 
University, Lafayette, Indiana. Professor 
J. L. Bogdonoff or F. Kozin, Purdue Uni
versity, Lafayette, Indiana.

ARTHUR C. RUGE 
ASSOCIATES, Inc. 
pioneer developers and manufac
turers of the unique resistance 
Stikon thermometers — accepted 
standard for absolute temperature 
measurement and control.

OFFICES:
640 Donohoe Street 
East Palo Alto, Calif. 
DAvenport 5-3251

P. O. Box 6544 
San Diego, Calif. 
ACademy 2-1121

On October 20 to 22 the Acoustical 
Society of America will hold its Sixtieth 
meeting at the Sheraton-Palace Hotel 
in San Francisco. Acoustical scientists 
from the United States and several for
eign countries will present some 192 
technical papers in 21 sessions at the 
three-day meeting. Several authors will 
discuss computer means for synthesiz
ing music and speech, and for recog
nizing spoken words.

Speech privacy in buildings and ef
ficacy of various sound isolating con
structions will be explored in other ses
sions. Discussions on the workaday uses 
of sound for industrial purposes will 
include such topics as how to measure 
stresses locked up in metals, improved 
means of picking up heart sounds, how 
to assist turbine designers by measuring

October 31, November 1-2 — 1960 
Radio Fall Meeting. Syracuse Hotel, 
Syracuse, N. Y. Virgil M. Graham, EIA, 
1 1 W. 42 St., New York 36, N. Y.

November 14-16 — MAECON (Mid
America Electronics Convention). Hotel 
Muehlebach, Kansas City, Mo. J. E. Aus
tin, Bendix Aviation Corp., 95th & 
Troost, Kansas City, Mo. (Local partici
pants: Dr. William Shockley, Shockley 
Transistor Corp, as principal speaker 
for the annual banquet; Hyman Olken, 
University of California, Livermore.)

IRE MEETINGS SUMMARY

October 31, November 1-2—13th An
nual Conference on Electrical Techniques 
in Medicine and Biology. Sheraton-Park 
Hotel, Washington, D.C. G N. Webb, 
Room 547, CSB, Johns Hopkins Hos
pital, Baltimore 5, Maryland. (Local par
ticipants: R. Pasternak and L. E. Hiam, 
SRI; Harry C. Ehrmantraut, Bruce D. 
Marshall, and W. Walker, Mechrolab).

October 24-26—East Coast Confer
ence on Aeronautical & Navigational 
Electronics. Lord Baltimore Hotel, Balti
more, Maryland. S. Hershfield, Mail 
— G-3143, Martin Company, Baltimore 
3, Maryland. (Local participant: Glenn 
H. Keitel, Philco Corp.)

the velocity of sound in steam at 4500 
pounds per square inch, and the use of 
sonar for navigation under an ice cap.

A panel will discuss rocket noise and 
there will be a report on sound from 
earthquake waves. Means for improv
ing speech reinforcement in reverberant 
halls will be discussed; a wide range 
electrostatic loudspeaker will be de
scribed; and experimental results on 
optimum conditions for stereophonic lis
tening will be presented. The meeting 
will also include an exhibit of profes
sional acoustical laboratory equipment.

At the Society's banquet on Friday 
evening, October 21, Rex Rathbun of 
the Audio-Visual Research Foundation, 
Sausalito, will discuss non-objective 
motion pictures and electronic music.

(Continued on page 32)
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October 26-28—Conference on Non- 
Linear Magnetics & Magnetic Amplifiers. 
Bellvue-Stratford Hotel, Philadelphia, 
Penna. D. Katz, Bell Telephone Labs, 
Whippany, New Jersey.

November 14-17—6th Annual Con
ference on Magnetism & Magnetic Ma
terials. New Yorker Hotel, New York 
City. A. M. Clogston, Bell Telephone 
Labs, Murray Hill, New Jersey.

November 15-16—4th Annual Con
ference on Product Engineering & Pro
duction. Boston, Mass. C. W. Watt, Ray
theon Co., Waltham 54, Mass. (Local 
participant: Arthur P. Kromer, Ampex.

October 27-28—1960 Electron De
vices Meeting. Shoreham Hotel, Wash
ington, D.C. D. H. W. Welch, Motorola, 
Inc., 8201 E. McDowell Road, Phoenix, 
Arizona. (Local participants R. S. John
son and L. A. Roberts, Watkins-Johnson 
Company; John Moll, Stanford Univer
sity; L. K. Brodersen and M. P. Forrer, 
GE Microwave Lab; M. A. Allen, G. S. 
Kino, T. A. Midford, and C. B. Williams, 
Hansen Laboratories, Stanford Univer
sity; C. Biechler, T. Maltzer, J. Pavko- 
vich, D. Robinson, J. Ruetz, A. Staprans,
R. Symons, and L. Zitelli, Varian Asso
ciates; Gene Hoerni, Fairchild Semicon
ductor Corp.; D. H. Priest, Eitel-McCul- 
lough, Inc.; F. A. Olson, A. Sevarin, and
S. J. Tetenbaum, Sylvania Corp, and 
Joe E. Hull, Litton Industries.)

November 4-5 — Communications 
Symposium. Queen Ellis Hotel, Mon
treal, Canada. C. F. Ripp, Box 802, Sta
tion B, Montreal PQ, Canada.
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NEW!

Accuracy of conversion

Is BETTER THAN 0.25%

IRE CONFERENCE 
PROCEEDINGS 

and

IRE NATIONAL 
CONVENTION 

RECORDS 
and 

WESCON 
CONVENTION 

RECORDS 
also 

other technical journals 
wanted — send for list

AERO-space-tech-tronic 
Back-files Company 

V. C. Box 9494 
North Hollywood, Calif.

(az £,nyineez)

WANTED
BACK ISSUES of

IRE TRANSACTIONS
(all groups)

CONVERTS 
AC to DC 
LINEARLY
from 1 mv to 1OOO v

Other professional opportunities 
exist in the Instrument, Missile 
Products, and Research & De
velopment divisions of the com
pany. You are invited to send 
resume to the personnel 
ger, Gordon Wheeling.

T^echttaw, £
993 EAST SAN CARLOS AVENUE 

SAN CARLOS, CALIFORNIA

IRE PROCEEDINGS
(1945 or earlier)

requirements for
DC ANO DC AC 

-------- 1 ACCESSORIES.

BALLANTINE’S LINEAR AC to DC CONVERTER
Model 710

The Model 710 Linear AC to DC Converter converts an AC voltage 
to a DC voltage which can be measured with an accurate DC device 
such as Type K Potentiometer, Digital DC Voltmeter, Recorder, etc. 
With such a combination, a wide range of voltages can be measured 
with up to 0.25% accuracy, which is considerably better than accuracies 
of present-day vacuum tube voltmeters. Such a system is more sensitive, 
covers a wider frequency and voltage range, and is much more rugged 
and foolproof than a laboratory standard instrument of comparable ac
curacy. It is also adaptable for use by untrained personnel and on pro
duction lines.

The instrument covers an input voltage range of 1 mv to 1000 volts 
which is divided into six decade ranges. For every decade range the DC 
output varies from 0.1 volt to 1 volt. The input impedance of the con
verter has a resistive component of 2 megohms shunted by 15 pf to 
25 pf, depending on the range.

The output of the Model 710 Converter is a linear function of the input 
voltage within each decade. A small error may exist in the decading of 
the input attenuator or in the frequency response of the amplifier. This 
error does not exceed ±0.25% over a frequency range of 50 cps to 
10 KC and ±0.5% over a range of 30 cps to 50 KC. The upper 
frequency limit of the instrument is 250 KC, at which point the accuracy 
is ±1%.

The DC output of the converter is single ended and has a maximum 
output emf of 1 volt with a source impedance of approximately 10,000 
ohms. The instrument is the average responding type for distortions as 
much as 30%, but is calibrated in RMS of a sinewave.

Also available In 19 inch relay rack as Model 710 S/2

Write for brochure giving many more details
—— Since 1932 —<0 BALLANTINE LABORATORIES 

Boonton, New Jersey
CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF 
AMPLITUDE. FREQUENCY. OR WAVEFORM WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR 
INVERTERS. CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT-READING CAPACITANCE METER^QTHER

Represented by CARL A. STONE ASSOCIATES, Inc., 825 No. San Antonio Rd.__ Pal© Alto C l‘f

grid — 31

To perform research and develop
ment work in the fields of optics, 
meteorology, and shock-detonator 
theory and application. Requires 
use of higher mathematics, abil
ity to express self in writing, and 
an interest in performing with a 
minimum of supervision. 1 to 4 
years of experience desired.
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His talk will be illustrated by samples 
of these art forms.

General Chairman of the meeting is 
Dr. Vincent Salmon, Stanford Research 
Institute, Menlo Park, California.

IRE PAPERS CALLS

October 21 — 1 OO-word abstracts and 
500-word summary, both in triplicate, 
for 1961 IRE International Convention 
(New York, March 20-23, 1961). Send 
to: Dr. Gordon K. Teal, chairman, 1961 
Technical Program Committee, The In
stitute of Radio Engineers, Inc., 1 East 
79 Street, New York 21, N. Y.

Gladding McBean & Co.
TECHNICAL CERAMICS

Representing:

Guardian Electric Mfg. 
RELAYS, STEPPERS, CONTACTORS, 

PROGRAMMATION

Electro Switch Corp.
ROTARY SWITCHES, COMMUTATORS

Peerless Electric Products

Division
Altec-Lansing Corp. 

TRANSFORMERS, FILTERS, POWER SUPPLIES

Vacuum Tube Products 

Division 
Hughes Aircraft Co.

STORAGE MEMORY TUBES, SPOT WELDERS, 
VACUUM APPARATUS

Consolidated Electro-

CONNECTORS

JACK KAUFMAN
126 - 25th Avenue 

San Mateo, California 
Fireside 1-4942

November 30—Abstracts of approxi
mately 250 words with brief profession
al record of author, in duplicate, for 
Fifth National Symposium on Global 
Communications (GLOBECOM V), Chi
cago, May 22-24, 1961). Send to: Don
ald C. Campbell, ITT-Kellogg, 5959 So. 
Harlem Avenue, Chicago 38, Illinois.

Central 
Engineering 
Laboratories

FOOD MACHINERY AND 
CHEMICAL CORPORATION

I

November 15—Abstracts submitted 
to the appropriate session chairman for 
Second Symposium on Engineering As
pects of Magnetohydrodynamics (Uni
versity of Pennsylvania, March 9-10, 
1961). Communications and Diagnos
tics: C. B. Wharton, Lawrence Radiation 
Laboratory, Livermore, Calif.; Flight Ap
plications: Dr. G. S. Janes, Avco Re
search Laboratories, Everett, Mass.; 
Fusion: Dr. C. W. Little, Atomic Energy 
Division, Allis-Chalmers Mfg. Co., Mil
waukee 1, Wis.; Power Conversion: Dr. 
G. W. Sutton, General Electric Co., Mis
sile and Space Vehicle Dept., Philadel
phia 24, Penna.

November 15—1 00-word abstracts 
and 500-word summaries for the Win
ter Convention on Military Electronics 
(Los Angeles, Calif., Feb. 1-3, 1961). 
Send to: Dr. John J. Myers, Hoffman 
Electronics Corp., Military Products Div., 
3717 S. Grand Ave., Los Angeles, Calif.

i

•James Cunningham, Son & Co.
Crossbar Switches, Scanners

• Diehl Manufacturing Co.
Servo Motors, Tachometers

• Electro-Optical Instruments
Kerr Cell Instrumentation • Cameras 

•Julie Research Laboratories, Inc.
DC Standards, Precision Resistors

• Owen Laboratories, Inc.
Power Supplies, Strain Gage Balances

• Rinco, Inc.
Impedance Bridges, High Resolution

Potentiometers
• Theta Instrument Corp.

Synchro Test Equipment
• Voltron Products, Inc.

Expanded Scale Meters

★ LUSCOMBE ENGINEERING CO.
1020 S. Arroyo Parkway 
Pasadena, California 
MUrray 2-3386

★ 130 NORTH B STREET
San Mateo, California 
Diamond 2-7057

FMC Central Engineering Lab
oratories’ commercial product 
development program has 
started a major digital activity 
using the latest techniques in 
the design of special purpose 
computers and memory devices.

Project Manager, Group 
Leader, and Engineer open
ings require top creative pro
fessionals with BS or advanced 
degrees in EE or Physics with 
experience in:

Systems Design
Logical Design
Transistor Circuitry
Memory Systems
Input/Output Equipment

Central Engineering's ex
panding program in non
military products requires en
gineers and specialists to staff 
our new million-dollar R&D 
laboratories now under con
struction in the Santa Clara 
Valley in the FMC complex, 
forward-looking management 
provides environment for and 
encourages individual contri
butions, personal recognition, 
and professional advancement.

Interested? Send a resume 
of your educational and 
professional background to 
E. M. Card, Jr., FMC Central 
Engineering, 1105 Coleman 
Ave., San Jose, Calif. Phone: 
CYpress 4-8124.

Listed on the program schedule of 
Station KPFA-FM, 94-1 me, on Saturday, 
October 29, is a commentary program 
on new audio equipment by Robert S. 
MacCollister. Equipment to be consid
ered on this date includes the new 
Fisher Spacexpander, a new component 
reverberation unit. Broadcast time 
may be obtained from the station, 
TH 8-6767.

November 1—500-word abstracts, in
cluding an original and four copies, for 
the 1961 7th Regional IRE Technical 
Conference & Electronic Exhibit (Phoe
nix, Ariz., April 26-28, 1961). Send to: 
H. W. Welch, Jr., Motorola, Inc., P.O. 
Box 1417, Scottsdale, Arizona.
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GENE F. STRAUBE
P.O. Box 513, Palo Alto, Calif. Tel. D Avenport 1-7029

We believe that reliability is the most important characteristic 
that must be built into our wave filters, magnetic amplifiers and 
toroidal coils. It is an attribute that cannot be "tested in" but must 
be "designed in" and "built in." Our minimum standards are the 
requirements of MIL-F-18327-A and MIL-T-27-A. If your equipment 
must function when called upon, or, has long life requirements, let 
us design and build your components. Our representatives will 
respond quickly to your call. They are

-
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Manufacturer

Houston Instrument Corp 
Huggins Lobs., Inc  
Hughes Products Co... 
Jerrold Electronics  
Impact-O-Groph Corp 
Kauke and Co., Inc  
Keithley Instruments... 
Kepco, Inc  
Kin Tel  
Lawrence Manufacturing Corp.. 
Levinthal Electronic Nuclear Div. 
Levinthal Electronic Equip. Div.. 
Lindsay Structures  
Massa Div., Cohu Electronics__
Menlo Park Engineering  
Microwave Electronics Corp  
Millivac Instrument Div., Cohu.. 
Narda Microwave Corp  
Norwood Unit-Detroit Controls...
Optimized Devices
Oregon Electronic Mfg White and Company 
Peerless Elec. Prod. (Altec Lansing) 

Polarad Electronics  
Radiation Counter Labs  
Resdel Engineering Corp  
Sanborn Company  
Sanders Electronics, Ltd .
Scientific-Atlanta, Inc  
Sensitive Research Instrument 
Sierra Electronic Corp  
Sorensen & Co  
Sperry Microwave Electronics Co J. T. Hill Co. 
Technibilt Corp J. T. Hill Co.
Telonic Industries  ..............T. Louis Snitzer Co.
Ultrasonic Corp, of America..   Premmco, Inc. 
Vac. Tube Prod. Div. (Hughes Aircraft)..Jack Kaufman 
Varian Associates  Neely Enterprises 
Waters Manufacturing, Inc J. T. Hill Co. 
Wayne Kerr Corp McCarthy Associates 
Weinschel Engineering O'Halloran Assoc. 
Wiancko Engineering Co.... V. T. Rupp Co. 
Wincharger Corp. (Zenith Radio Corp.)..Premmco, Inc.

Jack Kaufman 
T. Louis Snitzer Co. 

White and Company 
.............V. T. Rupp Co. 
....... Neely Enterprises 
.............White and Co. 
...................J. T. Hill Co. 

McCarthy Assoc. 
...T. Louis Snitzer Co. 
........McCarthy Assoc.

Representative

McCarthy Associates 
...O'Halloran Assoc. 

......... McCarthy Assoc. 
Instruments for Measurements 

White and Co. 
....... Jay Stone & Assoc. 
...... T. Louis Snitzer Co. 

..........V. T. Rupp Co. 
Neely Enterprises 

........... Premmco, Inc. 
White and Co. 

..O'Halloran Assoc. 
.......... Premmco, Inc. 
. McCarthy Assoc. 
..O'Halloran Assoc. 
Jay Stone & Assoc. 
.. .McCarthy Assoc. 
..O'Halloran Assoc. 
.................J. T. Hill Co. 

O'Halloran Associates

32, 34
 18
 28

..... 32

27, 34
..... 22

25, 34
13

.... 34' 

.... 30 i 

.... 26)

34
15 | 
17;
11,

34
25

Aero-space-tech-tronic Back-files Co  
Arnold Engineering Co  
Ballantine Laboratories ...................................................
Beckman & Whitley, Inc  
Columbia Technical Corp -...........................
Components Corp  
Cornell-Dubilier Electric Corp  
E. I. Dupont de Nemours & Co. (Inc)  
Electro-Scientific Industries, Inc......................................
Elmar Electronics, Inc  
Food Machinery & Chemical Corp  
General Radio Co  
Gertsch Products, Inc  
Hewlett-Packard Co  
Hill Company, J. T., 1682 Laurel St., San Carlos;

LYtell 3-7693 .................................................................
Jet Propulsion Laboratory  
Kaufman, Jack, 126 - 25th Avenue, San Mateo;

Fireside 1-4942 ............................................................
Kay Electric Co................................... .................... 
Litton Industries, Electronic Equipments Div...........
Luscombe Engineering Co........................... —
McCarthy Assoc., 635 Oak Grove, Menlo Park;

DAvenport 6-7937 .......................................................
Measurements Corp. ....................................................... -

Neely Enterprises, 501 Laurel, San Carlos; LYtell 1-2626;
1317 - 15th St., Sacramento; GL 2-8901 . 4,34

O'Halloran, John Francis & Associates, 825 San
Antonio, Palo Alto; DAvenport 6-1493  

Perkin Engineering Corp  .......
Permanent Employment Agency .
Premmco, Inc., P.O. Box 412, Alameda;

LAndscape 3-9495 ....................................................
Rantec Corporation ..........................................--
Repath Pacific Division—Arnold Engineering Co.
Representatives' Caravan ..................................
Rupp Co., V. T., 1182 Los Altos Ave., Los Altos;

WHitecliff 8-1483 
Shockley Transistor, Unit of Clevite Transistor....
Snitzer Co., T. L., 510 So. Mathilda Ave.,

Sunnyvale; REgent 6-6733 
Space Technology Laboratories  
Stone & Associates, Jay, Box 583, Sunnyvale;

Yorkshire 8-2770 ....................................................
Tech-Ser, Inc...........................................................................
Tektronix, Inc........................................................................
Tung-Sol Electric Inc  
Van Groos Co.......................................................................
Varian Associates  ............
White & Company, 788 Mayview, Palo Alto;

DAvenport 1-3350 .................................................

24,
23 .

2
341

.......16,34

............  28

............. 27

Manufacturer Representative

Ace Engineering & Meh. Co Premmco, Inc. 
Accurate Instrument Co Jay Stone & Assoc. 
Acton Laboratories White and Co. 
Adage, Inc J. T. Hill Co. 
Airflow Company Premmco, Inc. 
Ameray-Nuclear Shielding Prod. Div White & Co. 
American Mach. & Fdry McCarthy Assoc. 
American Optical Co., Instrument Div J. T. Hill Co. 
Analab Instrument Corp V. T. Rupp Co. 
Antlab, Inc Jay Stone & Assoc. 
Baldwin-Lima-Hamilton Corp Neely Ent. 
Beckman/Berkeley Division V. T. Rupp Co. 
Behlman Engineering Co T. Louis Snitzer Co. 
Bogart Microwave Jay Stone & Assoc. 
Bomac Laboratories, Inc Neely Ent. 
Boonton Electronic Products, Inc O'Halloran Assoc. 
Consolidated Electrodynamics Corp Jack Kaufman 
Data Instr., Tele T. Louis Snitzer Co. 
Daytronic Corp McCarthy Associates 
Di/An Controls, Inc Jay Stone & Assoc. 
DuMont Labs, Tubes & Instruments J. T. Hill Co. 
Dynamics Instrumentation Co J. T. Hill Co. 
Dymec, Div. Hewlett-Packard Co Neely Ent. 
E-H Research Laboratories J. T. Hill Co. 
Edgerton, Germeshausen & Grier, Inc J. T. Hill Co. 
Electro-Pulse, Inc ........................... T. Louis Snitzer Co.

Electro Switch Corp Jack Kaufman 
Electronic Associates O'Halloran Assoc. 
Electronic Measurements Co O'Halloran Assoc. 
Electronic Mechanics Inc Jack Kaufman 
Emerson & Cuming McCarthy Assoc. 
EMI-Electronics, Ltd . ................White & Company
Empire Devices Products White and Company 
ERA Engineering, Inc Premmco, Inc. 
John Fluke Mfg. Co .............................McCarthy Assoc.
Franklin Electronics, Inc T. Louis Snitzer Co. 
General Communication T. Louis Snitzer Co. 
Gladding McBean & Co Jack Kaufman 
Glass-Tite Industries .......................Jay Stone & Assoc.
Guardian Electric Mfg. Co Jack Kaufman 
Hewlett-Packard Company ....Neely Enterprises 
Heli-Coil Corp Premmco, Inc.



Write for complete literature.

L

as

This portable instrument in one complete package enables you to measure 
both frequency and frequency deviations in the maintenance of mobile com
munications systems.

As optional equipment the FM-7 Frequency Meter can be combined 
with the new DM-3 Deviation Meter as illustrated. The DM-3 is a dual-range 
deviation meter with 15 kc and 7.5 kc full scales.

By combining the FM-7 and the DM-3 you get a single instrument 
capable of measuring and generating carrier frequencies plus reading peak 
modulation deviation.

—Bertsch — 
GERTSCH PRODUCTS, Inc.

3211 South La Cienega Boulevard. Los Angeles 16, California • UPton 0-2761 - VErmont 9-2201

New brtsch Freq Meter 
MEASURES AND GENERATES: 20 me to 1000 me

CURACY: 0.0001%, exceeding FCC requirements 5 times 
MODULATION: AM, 30% at 1000 cps; FM, 1 kc at 30 me 

5 kc at 150 me, or 15 kc at 450 me max.



OUTSTANDBNS
BRIDGES

Type 1650-A Impedance Bridge . . . $450 Type 1632-A Inductance Bridge . . . $950

G: 111 pmhos to 1111 mhos

tubes, networks and componentsType 1605-A Impedance Comparator . . . $800

0 30

0-1500 ohmsTransimpedance (Z22)

0-600 mmhosTransadmittance (Y22)

0-1000 ohmsImpedance (Zu)

Write For Complete Information 0-400 mmhosAdmittance (Yu)

GENERAL
Branch Engineering Office h

AZ:
AO:

Type 1607-A Transfer-Function 
and Immittance Bridge . . .$1775

Basic *0.1% accuracy. Inductors having nearly equal 
values can be compared to an accuracy of 1 part in 10*

Designed for 1-kc measurements. Can be used to at 
least lOkc with slight decrease in accuracy.

For rapid measurements of impedance 
and phase angle without manual balancing
Panel meters indicate percent difference in impedance magnitude 
and phase angle between unknown and external standard

Ranges: R: 1 mfi to 10 MQ 
L: 1 ph to 1000 h 
C: 1 pf to 1000 pf 
D: 0.01 to 50 (at Ike) 
Q: 0.02 to 1000 (at Ike)

Full-Scale Ranges: L: 111 ph to 1111 h
■ (minimum indication is O.OOOlph)

• in SAN FRANCISCO
1186 Los Ahos Avenue, Los Alios, Californio 

James G. Hussey • Donald M. Vogelaar 
Tel: WHitecliff 8-8233

Accuracy: *0.01%
Built-in 100c, Ike, lOkc, and lOOkc frequency sources.

Basic *1% accuracy
Built-in null detector
Built-in 1-kc oscillator; bridge useful to 20kc with external sources

Ranges: Z: 29 to 20M9
*0.01% to *10% 
*0.0001 to *0.1 radian

Frequency Range: 25 to 1500 Me

Biasing Provisions: Built in for use with external d-r «« 
Maximum current, 250 ma; maximum voltage, 400 voilrces' 
Measurement Range Accuracy ^frorn 150-1000 Me)

Voltage and current 
ratios (R)

RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

2 5 (■ + VR)%_+£ox


