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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) 
 
January, 1963 (mid‐month): 
Cover: The complex of monitoring equipment is shown for measuring and 

recording nuclear explosions, used by the Lawrence Radiation Labs in 
Livermore.  I had an internship at the Rad Labs the summer between 
undergrad and grad programs, in 1966.  It gets hot in Livermore in the 
summer:  riding my bike out to the Labs in the morning was fine, but the 
ride back could be sweltering.  More on page 8. 

Page 13: Barney Oliver, head of  HP’s research labs, is shown as the luncheon 
speaker at the Product Engineering and Production Conference in San 
Francisco.  Bud Eldon (mentioned but not shown) was one of the session 
chairs for the conference. 
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Greeting the new yeoir woth a new Ooesitneira 
m Stanford Dndostroll] fairk to expand ©yr 
contributions to microwave tobe technology 
©nd reflated electronic devices {For the Sjpace Age

MICROWAVE ELECTRONICS CORPORATION joins a distinguished 
center of electronic research, development, and production with its 
new facilities occupied the first week of January. The engineering 
effort will be directed, as before, toward practical, reliable, and 
high-quality tubes and devices serving Space Age communications.

With its entry into the microwave solid-state field through develop­
ment of an operational ruby traveling-wave MASER system (de­
signed especially for the NASA Deep Space Instrumentation Facility 
at Goldstone, California), MEC will expand its program serving 
advanced satellite and space communications applications. Research 
and development engineers, microwave technicians, and experienced 
production specialists are invited to contact us regarding the chal­
lenges of this new exciting frontier.



333 KC Solid State Counter for $750
3

I—grid

i4

Measure frequency and ratio directly; meas­
ure speed, rpm, pressure, temperature, ac­
celeration or any phenomena that can be 
converted with transducers to ac or pulses- 
The same design, circuitry and construction­
features of all new transistorized (g) count­
ers are incorporated in this low-priced, gen­
eral-purpose counter. Time base is derived 
from the power line, providing 0.1% ac­
curacy—fully adequate for many frequency 
measurements. The counters have a maxi­
mum counting rate of 300 KC. 0.1 v sensi­
tivity permits low-level measurements.
Model 5211A has gate times of 0.1 and 1 
second. Model 5211B has an additional gate 
time of 10 seconds. Otherwise, the instru­
ments are identical. A storage feature, 
which can be disabled by a rear-panel 
switch, provides a continuous display, each 
reading held on the 4-digit neon columnar 
readout until the count itself changes. The 
counters provide a 1-2-2-4 BCD code output 
for systems use or recording devices. 
Manual gate allows the 5211 counters to be 
controlled by the front panel, or be oper­
ated remotely by contact closure or suit­
able pulses.
Solid state design and construction provide 
low power consumption, low heat dissipa­
tion, operation over a wide temperature 
range. The counters are housed in the new 
(g) modular cabinet for bench and rack 
mount. Plug-in circuit modules and ready 
accessibility simplify maintenance. Both 
models weigh but 10 lbs. and can easily be 
carried in one hand. Conservative design 
features, such as the use of decade dividers 
in the gate generating circuits, provide 
operational stability and eliminate cali­
bration problems.

Specifications
Maximum counting rate: 300 KC

Display: 4 digits, neon column
Input sensitivity: 0.1 v rms sine wave

Temperature range: —20 to 50°C
Time base: 50 or 60 cps power line

Manual gate: Controlled by front panel function 
switch, by external contact closure, 
or by 3 volt peak positive pulses at 
least 10 /xsec wide at half amplitude 
point.

Frequency measurement: 2 cps to 300 KC; accuracy ± 1 count, 
± time base accuracy

Ratio measurement: Reads: (fi/fj)
Range: ft: 2 cps to 300 KC (0.1 v rms) 

f2: 100 cps to 300 KC (1 v 
rms into 1000 ohms)

Accuracy: ± 1 count of fi, ± trigger 
error of fa

Dimensions: 16%" wide x 3^" high x UVz" 
deep, 10 lbs.

Price: $) 5211A, $750.00; ($)5211B, $825.

Data subject to change without notice. Prices f.o.b. factory.

HEWLETT-PACKARD COMPANY
CONTACT OUR ENGINEERING REPRESENTATIVES, 
NEELY ENTERPRISES, FOR INFORMATION—Los Angeles, 3939 
Lankershim Blvd., North Hwd., TR 7-1282 and PO 6-3811; 
San Carlos, 501 laurel St., 591-7661; Sacramento, 1317 Fif­
teenth St., Gl 2-8901; San Diego, 1055 Shafter St., AC 3-8103; 
Scottsdale, 771 S. Scottsdale Rd., 945-7601; Tucson, 232 So. 
Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd., 
N.E., 255-5586; Las Cruces, 114 S. Water St., 526-2486.

january 15. 1963
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INITIAL
TEAR STRENGTH 

(GRAVES TEST) 
per ASTM D 1004-49T

1.5 MIL 
CELLULOSE 

ACETATE
0.4

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

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

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

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

CUPPING
Test per MIL-T-21029 (Ships) Section 4.4.6.

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

<pd>
Beller Things for Beller Living . . . through Chemitlry

1.5 MIL 
“MYLAR”

OF MYLAR"

DU PONT .

MYLAR
POLYESTER FILM

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

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

I -------------------- |
----------------- I

I
     I

r
i 
i
i
I KT
| N arne

| Company. 
I Address  
| City-------



r

contents

4.

cover

section

 Dept. 

.State.

january 13, 1963

A comprehensive listing of Zener 
Voltage Regulators by JEDEC and 
House Numbers. Prepared by In­
ternational Rectifier.

SEND FOR FREE
24-PAGE BOOKLET

advertising
BAY AREA & NATIONAL: Ernesto Montano, IRE, Suite 2210, 701 Welch Road, Palo Alto, 
California. DA 1 -1332

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

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

TIND IT
FAST 
FIRST

BRILL 
ELECTRONICS 
ZENER LOCATOR 

and Cross Reference Guide

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

grid-3

5
5
6
6

8. 10
12

Chairman—Peter Lacy
Wiltron Co., 717 Loma Verde, Palo Alto
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Cory Hall, University of California, Berkeley 4

Secretary—Alan T. Waterman, Jr.
Stanford University

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

Palo Alto, DA 1-1332

Instrumentation to measure and 
record nuclear explosions in a test 
program is highly complex, as 
shown by the banks of equipment 
used by Lawrence Radiation Lab­

oratory, Livermore, to be de­
scribed at the February joint meet­
ing of PGED, SFS, AIEE, and the 
joint student branch at San Fran­
cisco State. See calendar and p. 8.
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MEETING CALENDAR

7:30 P.M. • Tuesday, January 15

reporters

PROFESSIONAL GROUPS:

AUDIO: HERB RAGLE. AMPEX CORP.

PROFESSIONAL GROUPS

above)

• Wednesday, January 23

• Tuesday, January 228:00 P.M.

staff

j a n it ar y 15. / 9 6 3 i
4 — grid

PRODUCT ENGINEERING AND PRO­
DUCTION: W. DALE FULLER, 
LOCKHEED

BROADCASTING: BEN WOLFE KPIX- 
TV

BIO-MEDICAL ELECTRONICS: JAMES 
BLISS. STANFORD RESEARCH 
INSTITUTE

MILITARY ELECTRONICS:
VICTOR A. CONRAD. VARIAN 
ASSOCIATES

COMMUNICATIONS SYSTEMS:
MAURICE H. KEBBT. LENKURT
ELECTRIC COMPANY

INSTRUMENTATION: JAMES HUSSEY.
GENERAL RADIO COMPANY

ELECTRON DEVICES: MAHLON 
FISHER. SYlVANIA. MICROWAVE 
DEVICE DIVISION

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

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

ELECTRONIC COMPUTERS: WILLIAM 
DAVIDOW. GENERAL ELECTRIC 
COMPUTER LABORATORY

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

HISTORIAN: EARL G. GODDARD.
VARIAN ASSOCIATES

Electron Devices 8:00 P.M.
"Advances in the Use of Ceramics in Electron Devices"
Speaker: Don H. Priest, associate director of research, Eitel-McCullough, Inc. 

Place: Physics Lecture Hall, Room 100, Stanford University

ENGINEERING MANAGEMENT:
LEONARD M. JEFFERS. SYLVANIA

Communications Systems 7:30 P.M. • Tuesday, January 15

(Joint meeting with San Francisco Section, IRE and Al EE, see

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

production
EDITORIAL ASSISTANT:

DORIS GOULD

RADIO FREQUENCY INTERFERENCE:
JOHN V/. WATTENBARGER. SIERRA 
ELECTRONICS CORPORATION

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

CIRCUIT THEORY: R. E. KIESSLING, 
in LABORATORIES

Automatic Control 8:00 P.M. • Thursday, January 31

"A Convex Programming Solution of Optimal Control Problems"
Speaker: Prof. J. B. Rosen, Visiting Professor, Stanford University
Place: Electrical Engineering 126, Stanford University
Dinner: 6:30 P.M. Place to be announced
Reservations: Mrs. Pauline Eckman, DA 1-3300, Ext. 268, by noon Wednesday.

January 30, 1963

Electron Devices 6:30 P.M. • Tuesday, February 12
(Joint meeting with SFS, AIEE, and IRE-AIEE student branch, San Francisco 

State College, see above)

SAN FRANCISCO SECTION 6:30 P.M. • Tuesday. February 12

(Joint meeting with PGED, SFS, AIEE, and IRE-AIEE student branch. San Fran­
cisco State College)

"Electronic Engineering Support of a Weapons Test Program"
Speaker: Edward H. Hulse, head, electronic engineering dept., UC Lawrence 

Rad Lab, Livermore
Dinner-Meeting: 6:30 P.M., Cafeteria, San Francisco State College
Reservations: Mrs. Doris Gould, Section Office, DA 1-1332, for information ano 

reservations

SPACE ELECTRONICS AND TELEM-
ETRY: TOM LINDERS. LOCKHEED Electronic Computers

"Electron Beam Recording"
Speaker: Reginald Lamb, production manager, new technical dept., Ampex
Place: Lockheed Auditorium, 3251 Hanover Street, Palo Alto
Dinner: 6:00 P.M., Red Shack. 4085 El Camino Way, Palo Alto

Reservations: None required

SAN FRANCISCO SECTION
(Joint meeting with PGCS and AIEE)
"Oblique Ionosphere Soundings and Radio Propagation"
Speaker: Raymond D. Egan, manager, advanced communications, Granger 

Associates
Place: Auditorium, Crown Zellerbach Bldg., Market and Sansome, San Francisco
Dinner: 6:00 P.M., Mirror Room, 2nd Floor, Veneto Restaurant, Mason and Bay.

San Francisco
Reservations: Mrs. Doris Gould, DA 1-1332
(Parking available at restaurant and Zellerbach Bldg.)

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

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



r

MEETING CALENDAR

Research

associate professor of electrical engineering,
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• Tuesday, January 15 

see above)

Space Electronics & Telemetry
"LASERS"
Speaker: Dr. Anthony Siegman,

Stanford
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto 
Dinner: 6:15 P.M., Sakura Gardens, 2226 N. El Camino Real, Mountain View 
Reservations: Tom Linders, RE 9-4321, Ext. 28394 by noon January 1 5

8 P.M. • Wednesday, January 16 

Computer Technology" (nonclassified meet-

SAN FRANCISCO SECTION OF AIEE 6:30 P.M. • Tuesday, February 12 

(Joint meeting with SFS, PGED, and IRE-AIEE student branch, San Francisco
State College, see above)

Instrumentation 8:15 P.M. • Wednesday, January 23
A New Look at Scanning Spectrum Analyzers and Panoramic Receivers"

Speaker: Dr. William Robert Kincheloe, research associate, Applied Electronics
Laboratory, Stanford University

Place: Physics Lecture Hall, Room 101, Stanford University
Dinner: 6:1 5 P.M., L’Omelette Restaurant, 41 70 El Camino Real, Palo Alto
Reservations: Mrs. Marje Andrews, 321-3300, Ext. 273

Information Theory 8:00 P.M. • Thursday, January 24
Some Theory on Communication Through Unspecified Additive Noise"

Speaker: Dr. William L. Root, University of Michigan
Place: Philco Auditorium, Bldg. 56, 3825 Fabian Way, Palo Alto
Dinner: 6:00 P.M., Sakura Gardens, 21 16 N. El Camino Real, Mountain View
Reservations: Mrs. Radi, YO 8-6211, Ext. 2460, 2522, or 2244

SAN FRANCISCO SECTION OF AIEE
Communications Division 7:30 p-M.
(Joint meeting with San Francisco Section, IRE and PGCS,

Military Electronics
Non-Space Application for Space 
ing)

Speaker: Capt. John H. Van Dusen, U.S. Air Force, staff, Space 
Directorate, Los Angeles

Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto 
Dinner: 6:00 P.M., Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: General Victor Conrad s office, DA 6-4000, Ext. 2212

remarks from the chairs

Reliability, which once took a back 
seat when design parameters were con­
sidered, is now coming to the fore. Suc­
cesses and failures in the various missile 
and space programs, correlated with the 
amount of reliability effort placed upon 
them, have caused military and NASA 
customers to re-evaluate and strengthen 
reliability requirements.

Evidence of this greater emphasis and 
also of the importance of West Coast 
electronics in the missile and space field 
is the fact that this year’s National Sym­
posium on Reliability and Quality Control 
is being held in San Francisco on Jan­
uary 22, 23, and 24. The conference, 
sponsored by IRE through PGRQC, to­
gether with AIEE, ASQC, and ASME, will 
cover the work being done in all fields 
to enhance reliability.

Such outstanding speakers as James M. 
Bridges and E. J. Nucci of the Depart­
ment of Defense; John R. Moore, pres­
ident of Autonetics; Max Tall, an RCA 
vice president, to mention only a few, 
illustrate by their participation that gov­
ernment and industry are both now ac­
tively involved in solving reliability prob­
lems.

The conference will start Tuesday 
morning, with a keynote address on cur­
rent management reliability objectives 
by L. A. Wood, vice president-general 
manager of the Boeing aerospace divi­
sion. A panel discussion, “Are We Clos­
ing the Reliability Gap?” will follow, 
with Maj. Gen. Wyman Austin Davis, Dr. 
Charles Lipson, Mark Shepherd, John R. 
Moore, and James M. Bridges participat­
ing.

The symposium will then divide into 
two parallel sessions each morning and 
afternoon. The techniques and problems 
of reliability and quality control will be 
discussed as they relate to all aspects 
of equipment system design, develop­
ment, manufacture, and operation. In 
addition, special sessions will be run for 
such topics as statistics and mechanical 
design of electronics.

Everyone involved in the design or use 
of electronic equipment will gain vital 
information by attending.

RUDY CAZANJIAN 
CHAIRMAN, PGRQC
SAN FRANCISCO CHAPTER

Instrumentation 8:15 P.M. • Wednesday, February 6
The Scientific Measurement Requirements of Space Probes"

Speaker: Dr. Francis S. Johnson, head, atmospheric and space sciences division, 
West Coast Center for Advanced Studies, Graduate Research Center of the 
Southwest, Dallas, Texas

Place: Physics Lecture Hall, Room 101, Stanford University
Dinner Reservations and Information: Mrs. Marje Andrews, 321-3300, Ext. 273

8 P.M. • Tuesday, January 15
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JOHN R. WHINNERY
DEAN, COLLEGE OF ENGINEERING 
UNIVERSITY OF CALIFORNIA
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computer notes
PACIFIC MEET. MARCH 15. 16

IEEE is the sponsor of the Pacific 
Computer Conference, originally ini­
tiated by the West Coast subcom­
mittee of the AIEE computing devices 
committee, scheduled for Cal Tech. 
March 15, 16. Sessions will include 
nanosecond computer devices and 
circuits; optical and electrical signal 
transmission considerations; computer 
memories and memory organizations; 
system organizations; cryogenics, 
magnetic thin films, optical computer 
techniques; and informal panel dis­
cussion groups. For program, preprint 
proceedings, and advanced registra­
tion ($5.00), write W. S. Dinsmore, 
Bendix Computer Division, 5630 
Arbor Vitae St., Los Angeles 45.

KM
John R. Whinnery

worried deans
ANTI-HARD-WORK TREND

Second in a series of articles con­
tributed by deans of Bay Area 
engineering schools on a problem 
of increasing concern to the pro­
fession. Dr. Whinnery is a fellow 
of IRE and was chairman of the 
San Eran cisco Section in 1954.

In commenting on the recent de­
creases in engineering undergraduate 
enrollments, I must admit that I do 
not know the reason, and. as the ex­
cellent review article in the "Wall 
Street Journal" of August 27 con­
cluded, say that it is something of an 
enigma. Recent figures published by 
the National Science Foundation 
show that the trend is not simply 
from engineering to the pure sci­
ences, as many of us once thought. 
In fact, there seems to be something 
of a trend away from many of the 
"hard-working" professions, for very 
complicated sociological reasons hav­
ing to do with current home and 
school environments and current sets 
of values.

It is, of course, much more to the 
point to try to decide what may be 
done about the problem, and al­
though this may be difficult without 
knowing exact causes, it does seem 
clear that we should do our best to 
help in counseling and in distributing 
the facts about our profession.

It is a profession which has changed 
and will continue to change the face 
of our society. There is a wide variety 
of subject matter and of type of work 
to suit different interests and tem­
perament. Salaries offered beginning 
graduates, by nationally published 
figures, remain the highest of any dis-

REGISTRATION SET
Registration for the ninth national 

symposium on reliability and quality 
control to be held at the Sheraton- 
Palace Hotel, San Francisco, January 
22-24, will take place in the Ralston 
Room, 5:00 to 10:00 p.m. on January 
21 and 8:00 a.m. to 4:30 on January 
22.

cipline graduating and placing appre­
ciable numbers of students. For those 
interested finally in administration, 
the whole field of technical admin­
istration. not possible without such 
an education, is opened up along 
with the purely technical fields.

Many well-meaning and widely 
publicized self-criticisms of the pro­
fession have stressed too much the 
routine and tedious jobs encountered 
by some in the profession, but I be­
lieve a little reflection would convince 
one that such parts exist in even the 
most glamorized of professions, such 
as medicine and law. The capable en­
gineer has, in fact, a remarkable op­
portunity to find his level and con­
tribute as much as his ability and 
imagination allow.

An additional very positive fact, 
overlooked in many discussions, is the 
very rapid increase in graduate en­
rollments. Graduate work is now con­
sidered essential for the majority of 
those able to profit by it. As an ex­
ample, graduate enrollments at our 
university have doubled in something 
less than five years, and I believe this 
figure is typical of the experience in 
many universities. This trend will 
change the character and effective­
ness of the profession in a major way, 
and in the end will be much more 
significant than the decrease in num­
bers of four-year graduates.

e r a news
GROUP THERAPY FOR REPS

The fourth annual convention of 
ERA, to be held at the Mark Hopkins 
Hotel, San Francisco, January 22-25. 
provides the answers to marketing 
problems in two distinctive ways 
which differ markedly from the three 
previous conventions, according to 
Charles E. Ault, national president.

"ERA members are well aware of 
the changes in marketing going on in 
our industry—the cost squeeze, mer­
ger influence, obsolescence, changing 
technology, and the pressure or 
tightening competition.

"In workshop sessions members will 
participate in carefully guided ex­
changes of information with repre­
sentatives from all over the country. 
Here, each will share his knowledge 
in return for the combined knowledge 
of the group.

"The predominance of key indus­
try speakers and panelists illustrates 
the convention emphasis on practical, 
ready-to-use information."

The conference officially opens at 
6:00 p.m. on Tuesday, January 22. 
Registration will take place on the 
lobby level of the hotel, from noon to 
6:00 p.m. on January 22 and from 
8:00 a.m. to 3:00 p.m. on January 
23. Business sessions will be strictly 
limited to ERA members and offi­
cially invited guests.



New frontiers in the scientific investigation of the world ofAssignment
New Directions

In Electronics

Stanford Linear Accelerator Center

196 3 g r i d~—7

• sub-nuclear particles are opening with the construction of 
the new two-mile-long linear electron accelerator at Stan­
ford University. The Stanford Linear Accelerator Center 
is located on the University’s 9,000-acre campus in the 
foothills of the San Francisco Peninsula. At present in the 
early stages of development, this accelerator will be the 
longest and one of the most powerful in the world. Break­
through contributions, challenging imagination and 
ingenuity, are required of many specialized disciplines 
and technologies. You can participate in this exciting, 
advanced undertaking if you qualify for these positions: 
KLYSTRON ENGINEERS — Senior, to design very high-power 
klystron tubes, test and evaluate performance. Interme­
diate, for liaison with klystron vendors at eastern plants. 
INSTRUMENTATION ENGINEERS-All levels, to work on 
problems of circuit design (solid state and vacuum tubes 
from de to nanosecond), digital logic circuits, radiation 
monitors, transducers and protective circuitry, and nuclear 
instrumentation.
ELECTRONIC ENGINEERS — Senior, to supervise trouble 
shooting, procurement, maintenance, calibration and 
installation of equipment for 25 ft. prototype accelerator. 
Intermediate Engineer or Physicist to analyze, solve inter­
ference and grounding problems of electronic equipment. 
Junior, to design circuits and supervise maintenance and 
repair of 25 ft. prototype accelerator.
VACUUM ENGINEER OR PHYSICIST-Senior, to supervise 
design, procurement, installation and testing of vacuum 
system.
MATHEMATICAL PHYSICISTS — Senior, to analyze problems 
of operational reliability of accelerator.
Senior, to perform analytical calculations on design of I&C 
system of accelerator.
EXPERIMENTAL PHYSICIST—Intermediate, to initiate, plan 
and operate experiments on 25 ft. prototype accelerator 
and evaluate machine performance.
MODULATOR ENGINEERS — Intermediate, to perform tests 
on high-powered prototype modulator.
MICROWAVE ENGINEERS — Intermediate, to design micro­
wave systems for injection gun.
DATA HANDLING ENGINEERS — Senior, to supervise the 
design, specifications, purchase, and testing of data 
presentation equipment.

FOR FURTHER INFORMATION
Please write: Mr. G. F. Renner, Employment Manager, 
Stanford Linear Accelerator Center, Stanford University, 
Stanford, California. An equal opportunity employer.

January 13,



E. H. Hulse

Santa Clara, California

248-6040
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Write/phone:

H.B. Fleming, President

Electronic
Engineer 
with
Radiation
Instrumentation
Experience

There is great opportunity 
for personal advancement 
technically and financially. 
Your participation brings 
many benefits including 
profit sharing.

We need you (BSEE, two 
years in transistor circuits) 
to participate in the de­
velopment of transistorized 
airborne and commercial 
radiation detection devices 
and to develop peripheral 
test equipment.

This is a fascinating and 
growing field which will 
give you direct communica­
tion with leading aerospace 
and nuclear scientists.

A 
aly:

Pulse 
Engineering 
INC.

meeting ahead

SUPPORTING WEAPONS TESTING
In a program for developing nu­

clear weapons the huge mass of the 
iceberg that lies below the surface 
is the large variety and quantity of 
electronic gear needed to detect, 
measure, and record the effects of 
nuclear explosions.

At the February 12 joint meeting 
of PGED, SFS, AIEE, and the IRE- 
AIEE student branch at San Francis­
co State College, Edward H. Hulse, 
head, electronic engineering de­
partment, University of California 
Lawrence Radiation Laboratory at 
Livermore, will give a general review 
of the types of electronic equipment 
required for nuclear weapons tests 
and will discuss the branches of elec­
tronic engineering specialization 
needed to design and develop them. 
His subject will be "Electronic Engi­
neering Support of a Weapons Test 
Program."

A great deal of electronic engi­
neering is needed to implement a 
weapons test program. The entire 
conversion of matter into energy is 
over in microseconds. High-speed ra­
diation detector devices and nano­
second circuitry are required to trans­
mit the data before the blast wave 
arrives and destroys it.

Instrumentation for the explosion 
reaction consists of a large quantity 
of radiation detectors, banks of oscil­
loscope cameras for recording data, 
and a complex timing system to es­
tablish the interrelationship of the 
weapon and the instrumentation.

A 25-minute color and sound film, 
"The Forward Area in Nevada," only 
recently cleared for nonclassified 
showing, will be part of the presenta­
tion, a pictorial record of nuclear ex­
plosions in the area compiled by the

motion picture department at the 
laboratory.

Mr. Hulse is a graduate of the uni­
versity and has been with the labora­
tory since 1955 as project engineer 
and department head. He was for­
merly district engineer and engineer­
ing supervisor with Westinghouse 
Electric Corp, from 1940 to 1955. He 
is a member of AIEE and, with Richard 
C. Honey, representing IRE, is co- 
chairman of the SFS, AIEE/IRE edu­
cation and student relations com­
mittee.

Dinner will be served at 6:30 in 
the college cafeteria, followed by the 
presentation in a nearby lecture fa­
cility to be announced.

meeting ahead

PULSE COMPRESSION

A new look at scanning spectrum 
analyzers and panoramic receivers 
will be given PGI at its January 23 
meeting at Stanford by Dr. William 
Robert Kincheloe, research associate 
in the applied electronics laboratory 
at the university.

For many years the measurement 
technique has been standard for de­
termining the frequency distribution 
of signal energy; a large amount of 
technical literature exists on the sub­
ject. Recently it has become clear 
that limitations on frequency resolu­
tion, sensitivity, and speed of scan­
ning that have long been accepted 
as fundamental in nature do not, in 
fact, apply when filter techniques 
similar to those used in pulse com­
pression (chirp) radar are used.

A theoretical investigation has 
shown, for example, that performance 
can be made independent of scan 
rate and can approach that possible 
with the "comb-filter" type of spec­
trum analyzer. Ultimate resolution is 
determined only by the duration of 
the signal sample, and sensitivity is de­
termined by available signal energy.

Practically, improvement of an 
order of magnitude is not difficult, 
and more appears feasible. Several 
methods of constructing the requirea 
filters and experimental results will be 
described.

p gm i I news
DATA ON MEET

For literature on the fourth annua. ; 
winter convention on military elec­
tronics in Los Angeles, January 30- ' 
February 1, write the Los Angele? ; 
Section of IEEE, 3600 Wilshire Blvd
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Said Svante Arrhenius: "The change of the logarithm of a chemical reaction rate constant 
with respect to temperature, is inversely proportional to the square of the absolute temperature."

The aerospace industry is searching constantly for strong, light-weight, heat-resistant materials. Finely-spun glass fiber, 
bonded with a plastic binder, is beginning to exhibit superior properties. Until recently the glass fiber has been far more 
heat-resistant than any binder.

Scientists at Lockheed Missiles & Space Company, however, have developed a compatible binder. This now makes it 
necessary for the glass-producing industry to evolve a glass to match its superior heat-resistance.

Comparable successes are being achieved in dozens of disciplines in which Lockheed is engaged. As Systems Manager 
for the discoverer, midas, and other satellites, and the polaris fbm, Lockheed probes all areas of aerospace endeavor.

Lockheed Missiles & Space Company is located on the beautiful San Francisco Peninsula, in Sunnyvale and Palo Alto. 
California. Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-30E, 
599 Mathilda Avenue, Sunnyvale, California. An Equal Opportunity Employer.

Systems Manager for the Navy polaris fbm and the Air Force agena Satellite in the discoverer and midas 
programs. Other current programs include saint, advent and such nasa projects as ogo. oao, echo, and nimbus. 

SUNNYVALE. PALO ALTO. VAN NUYS. SANTA CRUZ. SANTA MARIA. CALIFORNIA • CAPE CANAVERAL. FLORIDA • HAWAII
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Communications Systems 

Data and Telemetry Systems 

Control and Servo Systems 

Microwave and Propagation 

Solid-State Devices

Opportunity 
in Montana

Send resume to:
C. M. Sorvaag, Staff Mem­
ber, Electronics Research 
Laboratory, Montana State 
College, Bozeman, Montana

407 CALIFORNIA AVE.
PALO ALTO 

DA 6-7390

Asa result of the ex­
panding program at the 
Electronics Research Lab­
oratory of the Endowment 
and Research Foundation at 
Montana State College, the 
Laboratory has openings 
for experienced research 
and development engineers 
in systems synthesis, solid­
state microwaves, communi­
cations, direction finding 
and antennas.

ENGINEERS 
SCIENTISTS 
MANAGERS 

B.S., M.S., Ph.D.
Top openings for:

CIRCUIT DESIGNERS
SYSTEMS ENGINEERS 

ENGINEERING 
MANAGERS

NORTHERN 
CALIFORNIA 
PERSONNEL

(a technical agency)

For personal and 
confidential referrals 

to our Client Companies' 

Management 
and Engineering 

Staffs, at no charge 
to you, submit resume 

or phone for appointment

Anthony E. Siegman 

meeting ahead
SIEGMAN/LASERS/PGSET

Dr. Anthony E. Siegman, who will 
address PGSET on "Lasers" at the 
January 15 meeting, is associate pro­
fessor of electrical engineering at 
Stanford University whose special 
fields are microwave devices, quan­
tum electronics, and masers. He re­
ceived the doctorate at Stanford in 
1957 after degrees at UCLA and 
Harvard. He has been consultant to 
Lockheed, Watkins-Johnson, and SRI. 
and is the author of 22 technical 
papers. He is a member of IRE.

D. H. Preist 

meeting ahead
PROGRESS IN CERAMICS

Fifteen years ago, ceramic in vacu­
um tubes was confined to internal 
spacers. Today, a majority of power 
tubes use ceramic for the envelope 
and the RF output window. A great 
deal of effort has gone into the de­
velopment of sealing techniques and 
refinement of materials. This effort 
has carried over into the semiconduc­
tor industry.

Advances in the use of ceramics in 
electron devices will be the subject of 
D. H. Preist, associate director of re­
search, Eitel-McCullough, San Carlos, 
at the January meeting of PGED.

The speaker will review present ap­
plications and will dwell on progress 
made in understanding how to use 
ceramic as a structural element in 
tubes, where its dimensional stability 
at high temperatures is outstanding, 
and where proper handling of thermal 
stresses is the key to success. Two ex­
amples will be discussed. One is the 
use of ceramic RF output windows for 
high-power microwave tubes. The 
other is a novel design of an experi­
mental super power pentode in the 
1 megawatt CW class, featuring free 
use of ceramic as a structural ele­
ment.

Mr. Preist joined the research staff 
in 1946 and has been responsible for 
the design and development of many 
high-power triodes, tetrodes, and cir­
cuits for CW and pulse applications. 
Later, he was instrumental in the de­
velopment of the Eimac line of ex­
ternal cavity high-power amplifier 
klystrons and other microwave tubes, 
and was responsible for the design of 
the first super-power klystrons for 
BMEWS radar.

More recently he has concentrated 
on research on tubes leading to high­
er-power levels.
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of the most advanced components; the de­
sign of low noise radar receivers using para­
metric amplifiers; solid state masers and 
other advanced microwave components; ra­
dar data processing circuit design, including 
range and speed trackers, crystal filter cir­
cuitry and a variety of display circuits; high 
efficiency power supplies for airborne and 
space electronic systems; telemetering and 
command circuits for space vehicles, timing, 
control and display circuits for the Hughes 
COLIDAR* (Coherent Light Detection and 
Ranging).
If you are interested and believe that you can 
contribute, make your appointment today.

Please airmail your resume to:
Mr. Robert A. Martin
Head of Employment

Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 8, California

We promise you a reply within one week.

Today, Hughes is one of the nation’s most 
active space/electronics firms. Projects in­
clude: MMRBM (Mobile Mid-Range Ballistic 
Missile—Integration, Assembly & Checkout), 
TFX(N) Electronics, SURVEYOR, SYNCOM, 
VATE, BAMBI, POLARIS guidanceand others.

This vigor promises the qualified engineer or 
scientist more and bigger opportunities for 
both professional and personal growth.

Many immediate openings exist. The engi­
neers selected for these positionswill be as­
signed to the following design tasks: the 
development of high power airborne radar 
transmitters, the design of which involves use

HUGHES AIRCRAFT COMPANY

AEROSPACE DIVISIONS

An equal opportunity employer.

I

Creating a new world with ELECTRONICS

F HUGHES 1
I-------------------------------------------------- 1

, circuit
designers ...isyour

appointment in space with Hughes?

j an u ar y 2 5, 19 6 3
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378 Cambridge 
Palo Alto 
California 
321-6582

Write/phone:

H. B. FLEMING.
President

division of

PULSE ENGINEERING, 
INC.

Santa Clara, California
248-6040

ENGINEERS
...exclusively

RESULTS
...outstanding

WEED A “SPECIAL”?
Hammarlund capabilities for produc­
ing special capacitors are second to 
none —extensive engineering and 
manufacturing facilities are dedi­
cated to the design and production 
of unique capacitors for government 
and industry to meet the most criti­
cal specifications and unusual appli­
cations.
For variable capacitors —special or 
standard —specify Hammarlund — 
backed by more than half a century 
of successful design and manufac­
turing experience.

For complete details, call or write:

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

Davenport 1-6383

j an u ar y 15, 1965 j

If in addition you have a 
business degree and/or sales 
experience — you are even 
more interesting to us.

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

FORUM
PERSONNEL AGENCY

If you have a BSEE (or more) 
and have had design/devel- 
opment responsibility on 
electronic test equipment, 
we would like to talk to you.

You would be a key man in 
this new business and share 
in both the problems and the 
rewards — this means we 
want to talk to you about 
stock participation possibili­
ties too.

Ground floor opportunity for 
number two soot in a new 
instrument division of an es­
tablished electronics com­
pany.

plifier
a sales price of approximately

(Continued on page 15)

meeting revie w
PEP FOR ANALOG COMPUTERS

PGPEP was hosted by the Berkeley 
division of Beckman Instruments, Inc., 
in November, when T. E. Scatchard, 
director of manufacturing, arranged 
a program that started with dinner 
for 55 members and visitors, included 
a technical presentation by Charles 
Single, and finished with a tour of the 
analog computer manufacturing facil­
ities.

Mr. Single, manager, computer en­
gineering, introduced his discussion 
of product engineering for analog 
computers with a brief description of 
digital computers on a comparative 
basis with analog machines. He noted 
that the digital computer business had 
reached a level of approximately 100 
million dollars, with the major ap­
plications in business operational 
functions, while the analog computer 
business approximated 20 million dol­
lars—all in scientific applications. In 
detailing the main difference in these 
two technologies, he pointed out that 
the analog machine in its operation is 
an electrical model of the system 
in which a problem exists. By elec­
trical activation of this electrical 
model within established boundary 
values the solution to a particular 
problem could be quickly determined.

The analog computer is constructed 
of building blocks. Mr. Single noted, 
such as operational amplifiers, multi­
pliers, quarter-square multipliers, 
diode function generators, servoset 
potentiometer assemblies, power sup­
plies. and the problem setting control 
panel. These building blocks are 
assembled into systems that operate 
as high as one thousand cycles per 
second and as low as one cycle per 
fortnight. In such operation a phase 
shift through the system of 0.1 de­
gree at 100 cps corresponds to a 0.2 
percent loss in accuracy in the output.

It was stated that one of the unique 
challenges in the product engineering 
of large analog computation systems 
is minimization of electrical interac­
tions between the hundreds of build­
ing blocks that may be assembled into 
a 100-foot-long bay of a scientific 
machine.

The first Beckman large-scale ana­
log computer was delivered in 1955 
and featured a 6-tube operational 
amplifier with point-to-point wiring, 
with
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Engineering-Sales Representative:
WALTER ASSOCIATES
P. O. Box 790, Menlo Park, Calif. 
(415) DA 3-4606

mW

Center freq.
30 me
30 me
30 me
60 me

Model
E302
E304
E3010
E6010

Gain

110 db
100 db
90 db
90 db

Price
$185
$185
$185
$185

director of mfg., Beckman, discuss the product engineering of

—W. D. Fuller photo

Or $185 each for our

■ MGC and AGC provision
■ Diallyl Phthalate power 

connector (with mate)
■ MIL grade materials 

and workmanship
■ Heavily plated, rugged 

brass chassis
STANDARD MODELS

Bandwidth
_____ 2 me
_____ 4 me
_____10 me

10 me

IL 
' ' r'

Bud Eldon was chairman of the man/hardware session al the recent 
national PEP conference in San Francisco, which featured papers by 
(I. to r.) John Brinda, Jr., and Nicolai J. Buchaca, both of Philco; 
Bronson B. Baker, Lockheed; Ralph IF. Schwarze, Advanced Auto­
mation Associates; and Jack AL Duer, Nortronics.

—J. D. Harrell, Western Machinery & Steel World photo

premium quality IF amplifiers.

But they’re not really on special sale—this is their every­
day, standard price, and it’s the industry’s best buy. Value 
analysts will be as pleased with the overall quality as sys­
tem engineers are with the versatility and reliable per­
formance and buyers are with the price. For the money, 
here’s what you get:
■ Gain and phase stabilization
■ Feedback in all stages
■ Low-noise power matched 

inputs
■ Heat dissipating tube 

shields
■ Chassis marking

Jack Trinkaus, chairman, national administrative committee. PGPEP: 
Bernard Al. Oliver, vice president, researcJ) & development, Hewlett- 
Packard; and Arthur P. Kromer, general chairman of the PEP con­
ference, following Dr. Oliver's luncheon address.

—J. D. Harrell, Western Machinery & Steel World photo

Jerry Dover, current PGMIL chairman, presented a memento to 
Walter Prise, immediate past chairman, at a recent meeting of the 
group.

tw'A ' pl®

RHG ELECTRONICS LABORATORY, INC.
94 Milbar Blvd., Farmingdale, L. 1., .V. Y. 
(516) MY 4-3100

Olof Dindeck, PGPEP chairman, Charles Single, and T. L. Scatchard, 
f an

analog computer at the November meeting.
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Electronic
Engineers and
Scientists
Drop in for a free 
ABACUS

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

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

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

(Companies pay the fee, 
of course.)
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a satel- 
by en- 
which

Quality Alloys - for brazing 
Low Vapor Pressure—Ultra Pure

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

WESGO—Where Qualify is the Chief Consideration

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

nJAfl Pd a

vehicle gravitational attraction, accel­
erations due to stray electric charges, 
and accelerations due to the effects 
of the sensors needed to detect the 
position of the proof mass. The largest 
of these is of the order of 10"10 g's. 
The effects of these accelerations can 
be minimized by spinning the satellite 
with the spin axis normal to the orbit 
plane. In this case, most of the effects 
are averaged out, and the orbit would 
be displaced by about 10 feet in a 
year.

If the satellite is spun, it becomes 
subject to gyroscopic drifts. With the 
contemplated configuration, these 
drifts are of the order of 10"14 radians 
per second.

The optimal control of the satellite 
to chase the proof mass using min­
imum fuel was determined by Pontry­
agin's Maximum Principle. This op­
timal solution, as usual, involves some 
fairly complicated nonlinear switch­
ing on and off of the satellite's cor­
rection jets. To simplify the control, a 
quasi-optimal linear switching scheme 
was proposed and a diagram of the 
instrumentation was presented.

meeting re v i e w
OVERCOMING DRAG

The December meeting of PGAC 
was held at Stanford University, the 
speaker for the evening being Ben O. 
Lange of Lockheed Missiles and 
Space Company, who gave a very 
interesting talk on his Stanford thesis 
topic, "Drag-Free Satellites: An Ap­
plication of Contactor Control in a 
Rotating Reference Frame."

As Mr. Lange envisages it, 
lite could be made drag-free 
closing within it a proof mass, 
is thus shielded from the effects of 
atmospheric drag and solar pressure. 
The satellite is then caused to chase 
the proof mass so that its motion also 
becomes free of drag effects.

Such a satellite could be put to 
many interesting uses, such as meas­
urements of the upper atmosphere, 
geodetic measurements, and various 
relativity experiments.

Once atmospheric drag and solar 
pressure have been removed, various 
small accelerations on the proof mass 
become important. These include
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Gene Ward
Sales Engineer
Gene recently joined the Moxon organization after four 
years at MELABS where he was branch engineering 
manager. He has had extensive experience in microwave 
instruments and systems, and holds an EE degree from 
the University of California.

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

Dave Peters
Regional Manager
Dave is one of the oldest (in experience) Moxon Men, 
having joined the firm in 1957 B.Sp. (Before Sputnik). 
Before coming north to head up the San Mateo office, 
he was one of the top Moxon Sales Engineers covering 
the San Fernando Valley and Southern Coast which in­
cluded the important Pacific Missile Range and Vanden­
berg Air Force Base.

Gary Schmidt
Service and Inside Technical
A welcome addition to the San Mateo office is Gary, who 
joins Moxon after four years with Neely Enterprises in 
customer and field service. In addition to acting as appli­
cation engineer Gary will also set up a local service 
department.

As near as your TWX!
That’s Narda's complete line 
of Bolometers (Barretters) and 
Thermistors for all frequency 
ranges, including cylindrical 
(821). crystal (610), disc 
(603), and miniature (604) 
configurations.

15 41st Avenue, San Mateo, California 
Fireside 5-7961

NO. HOLLYWOOD
• TRiangle 7-0173
PALO ALTO
• DA ven port 6-1493

PLUS IMPORTANT SALES, SERVICE, AND ADVERTISING BACKUP
Our first office was located in the basement of Mox’s San Mateo home in 1951. 
and Mox still spends a good portion of his time calling on Bay Area customers 
... Another frequent visitor is Larry Courtney, who is responsible for the 
company’s advertising and promotional activities... our Service Manager. 
Darrell Tomlinson, is “on call” at all times to assist our new Northern Cali­
fornia service man in the shop, in the field, or in the training of customers... 
That’s why we say, “You get complete coverage from Moxon Electronics?

NOWlGetNARDA
BOLOMETERS AND THERMISTORS 
delivered in 24 hours or less!

[moxonJ
W electronics v

COPP- SERVING NORTHERN CALIFORNIA FOR OVER 10 YEARS

O’HALLORAN ASSOCIATES 
CLCCTRONICS ENGINEERS • SALES REPRESENTATIVES 

11636 Ventura Blvd., No. Hollywood, Calif.

SAN DIEGO
• ACademy 4-2824 
PHOENIX & TUCSON
• ENterprise 1200

REPRESENTING
ALFRED, ATI, ASTRODATA, CLAIREX, CMC, J-OMEGA, MARCONI, 
RUTHERFORD, SYSTEMS RESEARCH, TALLY, TRYGON, AND VIDAR.

COVERAGE FROM MOXON
A modern manufacturer’s representative is no longer a happy-go-lucky fellow 
with a battered briefcase... It takes a large, technically competent field staff 
plus complete service, sales, and advertising backup to give you the coverage 
you need... Moxon Electronics, an organization of over 30 people, is this 
type of representative... Call your Moxon Man often.

MEET THE SAN MATEO STAFF

O’Halloran Associates maintains a com­
plete Bolometer stock, locally. Prompt 
delivery can be assured through United 
Parcel Service.

TWX before 3 p.m.
AREA CODE 213 769 4100

•nd your order will be on Its way the same evening!

I he -| narda ^3>

MORE REVIEW

$200. Through the application of 
product analysis, value engineering, 
and improved manufacturing tech­
niques, this same price now buys a 
package containing two chopper 
stabilized amplifiers utilizing an 
etched wiring board and featuring a 
check-out system that allows 80 per­
cent of the operational faults to be 
found during routine in-place checks 
of the system using such amplifiers.

After a question-and-answer ses­
sion primarily concerned with con­
structional details of various building 
blocks, guests toured the manufactur­
ing facility and observed various com­
puter constructional details as well as 
check-out operations on a computer 
ready for delivery to Boeing.

A particular feature of this profes­
sional evening was a dinner prepared 
in the Beckman cafeteria and served 
to the members and guests by a num­
ber of the female members of Mr. 
Scatchard's staff. A second feature 
was the use of a chartered bus to 
transport members and their guests 
from the West Bay Area to the Beck­
man plant and return after the meet­
ing. \V. D. FULLER

January 13, 1963
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Baldwin-Lima-Hamilton, Electr. Div.
Ballantine Labs, Inc  
Barnes Engineering Company 
Basler Electric Company  
Bausch & Lomb, Inc.  . ...
Bay State Electronics Corp  
Beckman/Berkeley Division.
Behlman/lnvar Electronics Corp..
Block Associates, Inc  
Bogart Mfg. Corp...................................
Boonshaft & Fuchs, Inc  
Boonton Electronics Corp. 
Boonton Radio Corp  
Burr-Brown Research Corp  
Burroughs Corp., ECD

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

Compar San Francisco
120 Santa Margarita 
Menlo Park; DA 6-1760

Cain & Company
175 So. San Antonio Road, 
Los Altos; 968-0995

Dymec, Division of Hewlett-Packard 
Dynatran Electronics Corp.....................

J-Omega Company.
J-V-M Microwave.

IMC Magnetics Corp.
Industrial Instruments, Inc...
Inland Motor Corp.
International Resistance Co

Keithley Instruments
Kepco, Inc. ..................................
Kina-Technics International
Kulka Electric Corp

Components Sales California, 
Inc.
Palo Alto; DA 6-5317

Dynamic Associates 
101 1-D Industrial Way, 
Burlingame; 344-1246

Goodrich & Assoc., James L.
68 Allston Way, 
San Francisco; OV 1-3874

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

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

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

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

Belsco
Box 907. Palo Alto:
DA 1-8501

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

Geist Co., W. K.
Box 746, Cupertino, Calif.;
YO 8-1608, AL 3-5433

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

.........................Jay E. Stone & Assoc. 
— R. W. Thompson Assoc. 
.........................W. K. Geist Company 

Peninsula Associates 
Components Sales California, Inc. 

■--- Richard A. Strassner Co. 
..............................................Tech-Ser, Inc. 
.....................................Moxon Electronics 

Tech-Ser, Inc. 
...........................Jay E. Stone & Assoc. 
........................ Jay E. Stone & Assoc.

.Moxon Electronics 
Moxon Electronics 

 Long & Assoc., Inc.
...W. K. Geist Co.

Accurate Instrument Co  
Ace Engineering & Machine Co 
Adcom Corporation  
Ad-Yu Electronics Labs, Inc. 
Aircom, Inc  
Airflow Company..............................
Alan Electronics  
Alfred Electronics .
Ammon Instruments, Inc. 
Antlab, Inc  
Applied Research, Inc.  
Applied Technology, Inc  
Astrodata, Inc  
Astron (Skottie Electronics) Corp. 
Avnet Instrument Corp......................

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

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

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

......_,T. Louis Snitzer Co.
V. T. Rupp Co.

Tech-Ser, Inc.
Richard A. Strassner Co.

Neely Enterprises 
Carl A. Stone Assoc., Inc. 

Costello & Co.
Tom G. Maier Company 

Perlmuth Electronics 
Perlmuth Electronics 

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

......................W. K. Geist Co.
. Jay E. Stone & Assoc. 

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

...................Neely Enterprises 
.................W. K. Geist Co. 

Tech-Ser, Inc.

;on Ramo Wooldridge

R. W. Thompson Assoc. 
McCarthy Associates 

............. Neely Enterprises 
....................Premmco, Inc.

Neely Enterprises 
.... James S. Heaton Co 
............... W. K. Geist Co. 
.........John E. Striker Co.

Walter Associates 
... Belsco 

V. T. Rupp Co.

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

Costello & Co. 
J. Logan & Assoc

............ Moxon Electronics 
James S. Heaton Co.

Neely Enterprises 
....G. H. Vaughan

...... James S. Heaton Co. 
...V. T. Rupp Co. 

.... James S. Heaton Co. 
......T. Whychell Company 
... . James S. Heaton Co. 
Birnbaum Sales Co. Inc. 
Birnbaum Sales Co. Inc. 

Tom G. Maier Company 
O'Halloran Associates 
....... Walter Associates 

Belsco 
Tech-Ser, Inc. 

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

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

O'Halloran Assoc. 
........................James S. Heaton Co

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

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

Maier Co., Tom G.
Suite 276, 375 S. Mayfair Ave.
Daly City; PL 5-5566

McCarthy Associates 
1011 -E Industrial Way, 
Burlingame; 342-8901

McDonald Associates 
716 Wilshire Blvd., 
Sania Monica; 394-6610

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

Peninsula Associates 
. Carl A. Stone Assoc., Inc.

Compar San Francisco
G. H. Vaughan Co. 

McCarthy Associates 
..............James S. Heaton Co.

.Carl A. Stone Assoc., Inc.

California Instruments Corp  V. T. Rupp Co.
California Technical Industries Perlmuth Electronics 
Cascade Research Moxon Electronics
Chalco Engineering Corp Walter Associates 
Cimron Corporation .............................  Ault Associates
CircuitDyne Corp . .............. T. Louis Snitzer Co.
Clairex Corp .............................................................Moxon Electronics
Clary Arithmetic Centers .... ............. American Wireless
Components Engineering & Mfg. Co. Premmco 
Computer Instruments Corp  Components Sales Calif. 
Computer Measurements Co  ......... Moxon Electronics
Consolidated Ceramics & Metalizing Artwel Electric, Inc.
Continental Connector Co  J. Logan & Assoc. 
Continental Sensing, Inc Birnbaum Sales Co. Inc. 
Continental-Wirt Electronics Corporation Tom G. Maier Company 
Control Logic, Inc  Jay E. Stone & Assoc.
Control Switch Div., Controls Co. of America Belsco 
Coopertronix, Inc .............................................T. Louis Snitzer Co.
CTS Corp „..............................J. Logan & Assoc.

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

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

............... Long & Assoc., Inc. 
Peninsula Associates

Dage Div., Thompson Ramo Wooldridge Neely Enterprises 
Dale Electronics ................ James S. Heaton Co.
Datamec Corporation  Moxon Electronics 
Datapulse, Inc ................................... O'Halloran Associates
Dielectric Products O'Halloran Associates 
Diginamics Corp ........................................ O'Halloran Assoc.
Digital Devices Moxon Electronics 
Digital Equipment Company  Peninsula Associates 
Digitronics Corp Components Sales California, Inc. 
Duncan Electronics, Inc Birnbaum Sales Co. Inc.
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McDonald Associates

.............. V. T. Rupp Co.

 .Jay E. Stone & Assoc.Quan-Tech Labs

I

Narda Microwave Corp
National ResisTronics, Inc. 
Neff Instrument Company
NJE Corporation
North Atlantic Industries, Inc,
North Hills Electronics, Inc. ..

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

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

McCarthy Associates
Peninsula Associates

O'Halloran Associates
3921 E. Bayshore 
Palo Alto; DA 6-1493

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

Peninsula Associates 
Perlmuth Electronics 

McCarthy Associates 
.....................Tech-Ser, Inc.
.....James S. Heaton Co.

Stone & Assoc., Jay E.
349 First Street, 
Los Altos; 948-4563

Strassner Company, Richard A.
885 No. San Antonio Rd..
Box 927, Los Altos; 948-3334

I
!

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

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

Omni Spectra, Inc  
Optimized Devices  
Oread Electronics Laboratory, Inc

........Walter Associates 
O'Halloran Associates 

V. T. Rupp Co.

grid — 17

REPRESENTATIVE DIRECTORY
Stone Associates, Carl A. 

800 N. San Antonio Road. 
Palo Alto; DA 1-2724

O'Halloran Associates 
Richard A. Strassner Co. 

Ault Associates 
....................Ault Associates 

 Tech-Ser, Inc. 
....................G. H. Vaughan

• W. K. Geist Co. 
..........Richard A. Strassner Co. 
........................John E. Striker Co.
.......Tom G. Maier Company 

..................... T. Louis Snitzer Co. 

..................... Elliott Recht Assoc. 
Components Sales Calif., Inc. 
....................... T. Louis Snitzer Co. 
.................................. Tech-Ser, Inc.

Panoramic Electronics, Inc  
Peerless Electrical Products  
Philbrick Researches, Inc., George A 
Philco (Microwave Div.)  
Phillips Control Relays  
Physics Research Laboratories, Inc.......
Plastic Capacitors, Inc  
Plastic Stampings, Inc  
Plastoid Corporation  
Polarad Electronics  
Potter and Brumfield  
Precision Mechanisms Corp < 
Probescope Company, Inc  
Pyrofilm Resistor Company, Inc

Magnetic Metals, Inc............................
Marconi Instruments  
McLean Engineering Labs  
Melabs  
Melcor Electronics Corp  
Merrimac Research & Development. 
Methode Electronics Co  
Matron Instrument Co  
Microdot, Inc  
Micro-Power, Inc  
Micro-Tel Corp ........
Microtran Company Inc  
Microwave Associates 
Microwave Electronics Corp 
Microwave Technology, Inc. 
Mid Eastern Electronics, Inc 
Millitest Corp  
Molecular Dielectrics  
Molex Products Company 
Montronics, Inc.  
Moseley Co., F. L  
Motorola, Inc.............................
MSI Electronics, Inc.

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

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

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

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

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

....... Costello & Co.
Walter Associates 

...... W. K. Geist Co. 
Artwel Electric. Inc. 
...Moxon Electronics

.....Cain & Company 
t. Louis Snifter Co.Remanco, Inc................................

Rese Engineering, Inc
Rixon Electronics, Inc  
RHG Electronics Laboratory.
Rohde & Schwarz Sales Co....
Rowan Controller Co..............
Rutherford Electronics Co....

James S. Heaton Co. 
.......................Peninsula Associates 

McCarthy Associates 
....................McCarthy Associates 

Cain & Company 
.............Richard A. Strassner Co. 
.....................................Tech-Ser, Inc. 
.........................Artwel Electric, Inc. 
............................Moxon...Electronics 

....... ..................Ault Associates

. Compar San Francisco 
...............Moxon...Electronics 
................. Neely Enterprises 
...........Perlmuth Electronics 
Components Sales Calif., Inc. 

G. H. Vaughan 
................................John E. Striker Co. 
Components Sales California, Inc. 
................................. O'Halloran Assoc. 
.................................. Walter Associates 
.................................. Walter Associates 
....................Richard A. Strassner Co. 

Elliott Recht Assoc. 
Jay E. Stone & Assoc. 

Walter Associates 
- Perlmuth Electronics 
Components Sales California, Inc. 
...............................Artwel Electric, Inc. 

Tom G. Maier Company 
.................................. Tech-Ser, Inc. 
....................................Neely Enterprises

. Perlmuth Electronics 
Walter Associates

Tech-Ser, Inc.
800 San Antonio Rd-
Palo Alto; DA 6-9800

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

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

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

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

............. Premmco, Inc. 
....Compar San Francisco

---------------- — Belsco
... McCarthy Associates 

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

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

........... Long & Assoc., Inc.
Tom G. Maier Company 

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

.. .Goodrich & Associates 

...........Perlmuth Electronics 

.......Jay E. Stone & Assoc. 

........................ Tech-Ser, Inc. 
—Compar San Francisco 
.......................Tech-Ser, Inc. 
..............American Wireless 

-______V. T. Rupp Co.
-----O'Halloran Associates 

Premmco, Inc. 
------------Long & Assoc., Inc. 
--------- Peninsula Associates

Lavoie Laboratories. Inc.
Lindgren Associates.

..... Carl A. Stone Assoc., Inc. 

.........Birnbaum Sales Co. Inc. 
Tech-Ser, Inc. 

Compar San Francisco 
...................Long & Assoc., Inc.

Sanborn Company Neely Enterprises 
Sangamo Electronics Div Perlmuth Electronics 
Scott, Inc., H. H............................. ....................................... W. K. Geist Co.
Sealectro Corporation Richard A. Strassner Co. 
Sensitive Research Instrument McCarthy Associates 
Shielding Division, Shieldtron, Inc McDonald Associates 
Sierra Electronic Div. of the Philco Corp...............T. Louis Snitzer Co.
Solid State Products, Inc  1—Co.

Somerset Radiation Labs..................
Sorensen & Co., Inc  
Sperry Microwave Company  
Sperry Rand, Electronic Tube Div, 
Star-Tronics, Inc...................................
Stevens-Evans, Inc.  
Stevens Manufacturing Co  
Systems Research ...............
Systron-Donner Corporation

Tally Register Corp Moxon Electronics 
Tamar Electronics, Inc............................................................ ...Premmco, Inc.
Teck-Stok, Inc................................................................................... Tech-Ser, Inc.
Telonic Industries and Engineering  T. Louis Snitzer Co. 
Test Equipment Corp  ....................... V. T. Rupp Co.
Tevco Insulated Wire Tom G. Maier Company 
Time & Frequency ................ O’Halloran Associates
Torrington Manufacturing Company Tom G. Maier Company 
Tower Manufacturing Corporation Tom G. Maier Company 
Triconix Inc Peninsula Associates 
Tri-Ex Tower Company  R. W. Thompson Associates 
Trimm Inc ........... R. W. Thompson Associates
Trygon Electronics, Inc ..............................................Moxon Electronics

United Shoe Machinery Corp
Unitrode Transistor Corp...................................

Valor Instruments, Inc  
Varian Associates, Recorder Division  
Varian Associates ............
Vidar Corporation ..

Ward-Leonard Company
Waterman Electronic Tube Company  
Waters Corporation, The...........................
Waters Manufacturing, Inc.............................
Watkins-Johnson Co .......
Weinschel Engineering, Inc...  
Weldmatic Div. of Unitek Corp ..........
Welwyn .........................................
WEMS. Inc
Westrex Div. Litton Industries
Wilk Instruments.................................
Wiltron Co
Wincharger Corp. (Zenith Radio Corp.) 
Winchester Electronics, Inc.............................
Winslow Electronics, Inc

Radiation at Stanford......................
Radiation Instr. Devel. Labs., Inc. 
Rapid Electric Company 
Raytheon - Distributor Products. 
Raytheon (Industrial Division)..
RdF Corporation  
Reeves Soundcraft
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Write to:

RAYTHEON
An equal opportunity employer
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Graduate Engineers and Physicists 
are invited to submit resumes and 
obtain complete information on 
career opportunities.

MELABS. 3300 Hillview Avenue, Stan­
ford Industrial Park, Palo Alto, Calif.

Unique opportunities are offered in 
the fields of Solid State Device, Re­
search, Development, and Produc­
tion in the stimulating environment 
of Raytheon/Mountain View.

SEMICONDUCTOR 
RESEARCH & 

DEVELOPMENT

swings
IT IS REPORTED:

Dan T. Kennedy has been named 
manager of the newly formed Velonex 
division of Pulse Engineering, Inc- 
Santa Clara manufacturer of mag-

R. T. Hodges 
Industrial Relations Manager 

RAYTHEON SEMICONDUCTOR DIVISION 
350 Ellis St., Mountain View, Calif.

TBeau JSrummell
CATERING SERVICE

2249 GRANT ROAD* LOS ALTOS

CALL 967-6981
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JBeau JBrumtnell
— .. .... -
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including professional group, 
stockholder, government vip, | 
and staff meetings, anywhere, 
any time. Why split the business 
and hospitality aspects of your 
meetings by holding them in 
widely separated facilities at a 
loss of time to everyone con­
cerned?

INTERDIGITAL BANDPASS FILTERS
A series of interdigital bandpass filters 

for microwave applications is announced by 
MELABS.

The new filters are available with center 
frequencies from 100 Me through 10 Gc, 
with bandwidths ranging from 1 percent to 
more than an octave. Phase tracking is better 
than 2 degrees from unit to unit, opening 
up many new filter uses. The new line offers 
high performance, temperature stable micro­
wave bandpass structures with extremely low 
loss (typically 0.3 to 0.7 db for 12-section 
filters), and clean stopband characteristics. 
Filters are small in size, very lightweight, 
and extremely rugged. Conservatively rated 
at 1 KW peak. 100 W average power. 
Typical models include: FU-13, 500-1000 
mes: FS-14, 2200-2300 mes; FU-9. 4200-4400 
mes; FC-10, 5400-5900 mes.

w e in a n e w j
MANAGEMENT SEMINAR

Intensive inquiry and analysis of 
specific electronic management areas 
will be the rule at a special WEMA 
workshop seminar, set for January 31 
and February 1 at the Cabana Hotel 
in Palo Alto.

Six "participating sessions," tai­
lored specifically to provide practical 
information to management, will be 
guided by discussion leaders who are 
experts in their respective fields, ac­
cording to Albert C. Beeson, WEMA 
management development director.

Registrants may choose any one of 
the six areas, and then pursue that 
subject in depth throughout both 
days.

Areas to be covered will include 
selection, training, and compensation 
of manufacturing employees; export 
sales for small companies; labor prob­
lems affecting nonunion as well as 
union plants; tailoring the engineering 

program to encourage greater cre­
ativity; federal bargain hunting in 
prime contracts and its effect on 
subcontracts; and the return-on-in- 
vestment concept as a tool of man­
agement.

Discussion leaders for the various 
topics include many of the Bay Area s 
leaders in management techniques: 
Emmet G. Cameron, executive vice 
president, Varian Associates; Phillip 
L. Gundy, executive vice president, 
Technical Systems, Inc.; William G. 
Heflin, general manager, Beckman & 
Whitley; Leonard F. Beckers, pres­
ident, California Economics Research 

Corp.; Hugh Kennedy, manager, en­
gineering services, Granger Asso­
ciates; Joseph Metzger, director of 
industrial relations, Ampex; and John 

Lauritzen, labor attorney.
Seminar sessions will run from 9:00 

a.m. to 5:00 p.m. each day. Subjects 
will be limited to 15 participants, ano 
registrations will be accepted on a 
first-come, first-served basis.

Additional information and regis­
tration forms may be obtained from 
either of the WEMA offices in Palo 

Alto or Los Angeles.
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• NIXIE indicator tubes

• Counters (Beam-X and solid state)

• Bezels

jan uary 13, 19 6 3
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• TRIXIE low voltage transistor 
drivers tor NIXIE tubes

• BEAM-X switching, counting 
and decoding tubes

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

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

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

For the first time a complete line of 
Burrough’s Electronic Components Division 
readout devices is available on the West 
Coast from Tech-Stok. Engineering and appli­
cations assistance is also available from 
Tech-Ser, Inc. engineers.

< 
O

§ 
co
at
LU 
> o

6 
*5

Raymond L. Pole, branch manager 
of the Richard A. Strassner Co., an­
nounces the representation of Na­
tional ResisTronics Corp, (formerly 
National Resistance Corp.), which, 
after three years of development, is 
now producing micro-miniature inte­
grated SirKit wafers and r/c net­
works.
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Kennedy Pole

netic components and radiation de­
tection instruments. Velonex will 
manufacture and sell the Ramp/ 
Pulse generator and three additional 
pulse and inductance measuring in­
struments.
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'Thomason Van Atta

tion, as special projects manager in 
engineering and production capabil­
ity pertaining to test instrumentation 
and data acquisition systems.

Dr. Lester C. Van Atta has been 
named chief scientist of Lockheed 
Missiles and Space Co., succeeding 
Dr. Roy A. Smelt, now vice president 
and general manager of the nuclear 
space programs division in charge of 
the RIFT program. Dr. Van Atta 
comes to Lockheed from Hughes Air­
craft Co., and will be chief scientific 
advisor to the company president, 
L. Eugene Root. He is a former di­
rector and a fellow of IRE, a director 
of WESCON, and has held many 
government and university posts at 
Princeton, MIT, and the Naval Re­
search Laboratory.
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Thomas Thomason has joined the 
Systron Engineering Department of 
Systron-Donner Corp., manufacturer 
of diversified electronic instrumenta-
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we don’t need 
engineers right 
now ... but think 
about us
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Senior Member

A. E. Olson 
Mark A. Gallant
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We’re a small, energetic, and con­
genial company where the growth is 
rapid but planned and controlled for 
the long range. We specialize in the 
design and manufacture of propri­
etary electronic instrumentation for 
control and data systems. Our man­
agement represents the best in train­
ing and experience.

DESIGN ENGINEERS 
for solid-state circuit design to work 
on special analog and digital data 
instrumentation. Each assignment is 
carried through from preliminary de­
sign to production.

PRODUCT DEVELOPMENT 
creative men wanted for continued 
R & D to expand our product line.

Salary, benefits, and participation 
commensurate

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

names of mem- 
ntly been trans­

grade of member-

PHYSICISTS AND 
MICROWAVE
ENGINEERS

Stanford Research Institute is per­
forming research for government and 
industrial clients in the following 
areas:

* Lasers
* Micro wave Components
* Low- and High-Power 

Microwave Filters
* Solid-State Filters
* Parametric Devices
* Antennas

Physicists or Microwave Engineers 
interested in combining theoretical 
and experimental research in these 
areas arc invited to inquire about 
current opportunities.
Enjoy industrial-level salaries and 
benefits in a university-type research 
atmosphere.

DA 6-6200, EXT. 3440
STANFORD RESEARCH 

INSTITUTE
333 Ravenswood, Menlo Park

An equal opportunity employer 

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

names of IRE

Following are the 
bers who have recei 
ferred to a higher 
ship as noted:
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also known by other 
only products of

• Check the Arnold Pacific Division—your only source 
of quality magnetic materials west of the Rockies—for 
the solutions to your magnetic shielding problems. Let 
our staff help you work them out.

----- SPECIALISTS in MAGNETIC MATERIALS
THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL.

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

prompt service. These materials are 
names in the trade, but Arnold uses 
the highest quality from long established sources.

Modern furnace equipment is also available to heat 
treat these materials in carefully controlled hydrogen 
atmospheres, maintained at very low dewpoint levels. 
Annealing cycles producing the highest possible perme­
ability are used for each material.

SHflEiWOMG PROBLEMS SOLVED TO YOUR ORDER
. , , 6VOATER0ALS, SHAPES AS REQUIRED

* 
What material will provide the permeability required to 
shield cathode ray tubes or other equipment in your 
designs from external magnetic fields? What gauge?
What shape? What drilling or other mechanical work 
will be required? What is the intensity of the field? Does 
it vary? All these and more are prime factors in the com­
plicated science of magnetic shielding.

Arnold’s Pacific Division has complete facilities for 
the engineering, production and heat treatment of the 
complex fabricated shapes required to shield vital 
equipment.

Various gauges of 4-79 Mo-Permalloy, Mumetal, 
4750 and pure iron are maintained in stock to give you

PACIFIC DIVISION

<( ARNOLD
SPECIALISTS in MAGNFTIf MATFDIAIS
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Genoral Radio 
(Overseas) 

Zurich, Switzerland

IN CANADA 
(Toronto) 246-2171

A

^MICROWAVE OSCILLATOR^

OERtRAL RADIO COMPANY 
«*«*® MMMMtTTt gM '

James G. Hussey • Donald M. Vogelaar 
Tel: 415 948-8233 • TWX: 415 949-7964

GENERAL RADIO COMPANY
WEST CONCORD, MASSA CH USETTS 

Sales Engineering Office in SAN FRANCISCO: 1186 los Altos Avenue, Los Altos, California
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tV Output meter permits adjustment for maximum output at 
any frequency setting.

★ Output level control reads in relative db over most of range.

Type 136O-A Microwave Oscillator. . . $1100
In U.S.A.

I
EE

icrowave oscillator
■*7 High Output — typically at least 100 mw over most of range 

(see plot).

Wide Range — continuously tunable from 1.7 to 4.1 Gc in 
two ranges (range switching is automatic; panel light in­
dicates correct range).

Coaxial-cavity tuning accomplished by low-noise, high- 
resolution, non-contacting tuning plunger.

1% calibration accuracy.

AF control (±lMc) for fine frequency adjustment.

Internal narrow-band sweep (1 to 3Mc) at line-frequency or 
1-kc sweep rates. Negative trigger pulses provided.

★ Internal 1-kc square-wave modulation.

★ Provision for external pulse, square wave, or fm modulation.
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ALL the features you’ve been looking for in a
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