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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, 1961: 
Cover: We get the first introduction to Stanford’s Project M (“microwave” or 

“monster”) – the $150 million development of what becomes the 
Stanford Linear Accelerator (Center) – SLAC.  The dream started in 1955 
and was approved by President Eisenhower in 1959.  It had to be placed 
parallel to the San Andreas earthquake fault.  Shown is the Mark III 
Linear Accelerator, at the Hansen Labs, with the prominent waveguides 
that feed the klystron energy into the accelerator itself.  The inset shows 
the low hills behind the campus with a diagram of the accelerator/end‐
station footprint.  More coverage on pp. 10‐12. 

p. 22: The East Bay Subsection’s meeting was “LARC: The Fastest Computer in 
Operation Today”.  The Livermore Advanced Research Computer, from 
Univac, is optimized for computing and data input/output, with a cycle 
time of 4 microseconds.  It has 60,000 transistors, with another 20,000 
in memory.   

p. 30: A photo shows Fred Terman and his wife Sibyl at an open house for a 
new Watkins Johnson building in the Stanford Industrial Park; Dean Watkins is also shown. 
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for ZOkWCW

It’s likely thatVarian can 
provide a solution for 
your particular system 
design problem. There’s 
a good way to find out: 
write Tube Division.

Immediate app'Jca Jons include 
CW radar and illuminator 
service. Low in/dental noise. 
Water cooling. Electromagnet 
focusing. Another significant 
advance in microwave 
components from Varian's 
broad experience and research 
in super-power tubes.

space . 
systems

FEATURES
• 7.125 to 8.5 kMc
• 20 kW CW
• 50 db Gain.
• 30 Me Minimum Bandwidth
• Tunable 60 Me.

Variants new VA-849 amplifier 
klystrons are rated to 
deliver higher CW power at 
X-band than any existing 
tube in the world .. . 20kW!

I

BOMAC LABORATORIES, INC.
VARIAN ASSOCIATES OF CANADA, LTD.
S-F-D LABORATORIES, INC.
SEMICON ASSOCIATES, INC.
SEMICON OF CALIFORNIA, INC.
VARIAN A.G. (SWITZERLAND)

Varian’s new VA-849 power 
klystron opens up a variety of 
new design approaches 
to space systems. Possible 
applications exist in 
communication concepts such 
as repeater satellites, moon­
bounce signalling, or in 
reflections from clouds of 
tiny orbiting needles. Radio 
astronomers, tea, ’.’ ill 
welcome the V/ -. 849.

at X-band

■; r ■

I •
• • I

ALTO 16, CALIFORNIA



NEW
DIRECT READING

FREDDENCy METER
Model No. N414A Price: $495.00a full octave and beyond

3.95 to 11.0 KMc

DELIVERY FROM STOCK

DIRECT READING REACTION TYPE FREQUENCY METERSFXR OF
I

I

COAXIAL TYPES

WAVEGUIDE TYPES

FXR M.M. TYPES (Micrometer Reading)

DELIVERY FROM STOCK

• HIGH-POWER PULSE MODULATORS HIGH-VOLTAGE POWER SUPPLIESPRECISION MICROWAVE EQUIPMENT • ELECTRONIC TEST EQUIPMENT

january 19 61 grid — 3

Direct reading from 3.95 to 11.0 KMc
Covers a full octave and beyond
Reaction type with 0.1 % absolute accuracy
Non-contacting choke for long life and high Q
Standard Type N Connectors for universal utilization

Model 
No.

Frequency 
Range 
KMc

Model 
No.

RA. 1-9000 
TWX: NY 43745

Model No.
C402A

This newest direct reading frequency meter augments FXR’s 
existing line, recognized as the largest in the industry. Direct 
reading, reaction type units are available for use up to 39.5 
KMc while micrometer types extend FXR’s coverage up to 
220 KMc.

Frequency 
Range 
(KMc)

Absolute
Accuracy (%) Approx. 

0

Waveguide 
Type 

RG-( )/U

Model No.
K410A

Model No.
N410A

9
Model No.

X410B

& With transmission coupling probe.

DELIVERY FROM STOCK

FXR, Inc.
Design • Development • Manufacture

(%**Coo» TypeN) 
(Va" Coax Type N)

33-50
50-75
60-90
90-140

140-220

*H4IOB 
=>C410B 
*W410B 
*X410B

Y410A
K410A 
U410A 
C402A 
X402A

N41QA
N414A

3.95- 5.85
5.85- 8.20
7 05-10.00
8.20-12.40 
12.40-18.00 
18.00-26.50 
26.50-39.50
5.85- 8.20 
8.20-12.40

1.00- 4.00
3.95-11.0

0.08
0.08
0.08
0.08
0.10
0.10
0.10
0.03
0.03

0.10
0.10

3000
500 to 1500

8000
8000
8000
8000
4500
4000
3000 
8000 
8000

250.00
180.00
165.00
150.00
210.00
230.00
250.00

1275.00
1275.00

$495.00
495.00

Q410X
M410X
E410X
F412A
G412A

49 
50 
51 
52
91 
53
96 
50 
52

149A 
344 

51 
39 

419 
425 
381 
344 
39

Write or call now for data sheets on Model No. N414A and other 
units in the integrated FXR family of precision frequency meters.

"FAMILY"

Price 
(F.O.B. 

Woodside)
$325.00
300.00
500.00
750.00
750.00

25-26 50th STREET 
WOODSIDE 77, N. Y.

Meet the newest member of the FXR “family” of direct read­
ing frequency meters. This coaxial type, Model No. N414A, has 
a range from 3.95 KMc to 11.0 KMc and by use of FXR Series 
601 coax to waveguide adapters converts to waveguide set­
ups. The unit covers “a full octave and beyond” with an abso­
lute accuracy of 0.1% throughout its range. It is a perfect 
companion for the FXR Models No. C772 and X772 signal 
sources.

Flange Price
Type (F.O.B.

UG-( )/U Woodside)
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Weight:
Price:

Voltage Ranges:
Accuracy:

Null Sensitivity Ranges:
Maximum Meter Resolution:
Input Impedance:
Dimensions:

Using the same accurate principal to 
find the unknown as the beam balance, 
the Model 801H Differential Voltmeter 
gives you balanced accuracy, guaran­
tees a “good measure for your money.”

Like all jf differential voltmeters, the 
Model 801H provides infinite input im­
pedance at null over the entire 0-500 
Volt range. This jf feature is unique 
on today’s voltmeter market and is of 
prime consideration when making pre­
cise DC measurements. The source 
loading of 1 to 10 megohms above a 
nominal 10 volts, which is inherent in 
other differential voltmeters now avail­
able, cannot be tolerated when 0.05% 
or better accuracy is to be maintained.

Prices and technical 
data subject to change 

without notice.

Write for complete specifications.
Also ask for information on the jf A-70 recorder, 

companion to the 801H, and the Model 803.

I

JOHN FLUKE MFG. CO., INC.
P.O. BOX 7161 SEATTLE 33, WASH.

I

PARTIAL 801 H SPECIFICATIONS
0.5, 5, 50 and 500V DC 
0.05% from 0.1 to 500V
0.1% or 50uv, whichever is greater, below 0.1V 
10V, IV, 0.1V, O.OlVand 0.001V
5uv
Infinite at null
Cabinet 93/4" W x 13i/2" H x 14" D 
Rack 19" W x 8%" H x 13V4" D 
Cabinet 25 lbs., Rack 28 lbs.
Cabinet $555.00, Rack $575.00 
Prices F.O.B. factory, Seattle

Extreme accuracy and stability are achieved by 
advanced circuit design which incorporates a 
chopper stabilized null amplifier and a standard 
cell reference.
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SECOND-CLASS POST­
AGE PAID AT SAN 
FRANCISCO, CALIF.

the
Linear electron accelerators are ex­

pected to make big news in the early 
New Year with authorization of the 
$150 million first stage of Stanford 
University's Project M, the plan view 
of which appears on the cover, super­
imposed on an aerial view of the cam­
pus foothill region that was the initially 
proposed site. Forerunner of the pro-

SUBSCRIPTION: $1.00 
(SECTION MEMBERS); 
$2.00 (NON-MEMBERS) 
PER ANNUM.

section officers
Chairman—Donald A. Dunn

Eitel-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 Siisskind

Cory Hall, University of California, Berkeley 4

jected "world's largest scientific instru­
ment" is the present Mark III accel­
erator now operative in the W. W. 
Hansen Laboratories of Physics, a facil­
ity named to honor the true father of 
these machines. Mark III, sans shielding, 
also appears on the cover. On page 10 
is further information on meetings re­
lating to Project M.

OFFICE OF PUBLICA­
TION: 394 PACIFIC 
AVE., FIFTH FLOOR, 

SAN FRANCISCO, CAL­
IFORNIA.

PLEASE SEND FORM 
3579 TO:
EDITORIAL AND CIR­
CULATION OFFICE: 

109 HICKORY LANE, 
P. O. BOX 966, SAN 

MATEO, CALIFORNIA

section office
Manager—Grace Pacak

Suite 110, Whelan Bldg., 701 Welch Road, 
Palo Alto, DA 1-1332
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the chairs

The raison d'etre of your new local PGI chapter is dissemination of in­
formation using the medium of San Francisco Section sponsored meetings. 
Presentation of a successful series of meetings depends upon many factors, 
membership participation being dominant. Given this, how can we turn 
all factors to advantage?

The chapter's administrative committee, working within the framework 
of the chapter bylaws, has made the transition from the organizational 
to the intial operational phase of existence. We have held monthly meet­
ings with an average attendance of 25. Topics covered have included 
electronic standards, magnetic recording, and missile-range instrumen­
tation.

This average attendance is apparently a typical value for pg chapter 
meetings heareabouts—however, it seems very low considering the 400 
plus PGI members within the Section. How can this figure be improved?

Basically, we must offer topics that are interesting, with possibly just 
a dash of controversy added, and helpful to most of the members. Easy 
to state, difficult to fulfill. Difficult, since the membership is largely silent 
except for the few who call after a meeting to present their views. May 
we take this opportunity to thank you one and all.

Also, it has been alleged that our non-unique problem stems from a 
dearth of people who really have something to communicate and who 
can, at the same time, make an interesting presentation. Intuitively we 
reject this allegation because all fascinating developments are not kept 
deep, dark secrets forever and anon and because at least some English- 
speaking people have emerged from our universities. Anyway, most uni­
versities field a football team.

While we are making obvious remarks, let us go for one more: spec­
tators and players react upon each other. The chicken-and-egg problem is 
manifest and so should be the analogy to pg chapter meetings.

A good friend of ours has observed that function theory is like life-, it 
is the singularities that count! We can hardly infer that any chapter meet­
ing can be all that outstanding; however, we do feel that each meeting 
participated in as spectator or player can constructively contribute to 
one's professional esprit de corps, practical and/or theoretical knowledge, 
and awareness.

We always feel that the "next" meeting will be bigger and better (if 
only to support Parkinson) for we have learned a little more about this 
art of promotion from the last one.

On paper the future is bright for PGI considering the strong emphasis 
on instrumentation in this area.



ARNOLD IRON POWDER CORES
CUT COSTS

Address Dept. TG-1
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DELAY LINES, INDUCTORS, 
FILTERS AND CHOKES...

1
i
i

i

!

&ARNOLD
SPECIALISTS in MAGNETIC MATERIALS

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

Iron powder cores are commonly speci­
fied for such applications as delay lines 
(illustrated below), inductors, filtersand 
filter chokes because of their inherent 
low cost. And Arnold cores are your 
logical choice, for the principal reasons 
of superior dependability and the wide 
selection available to you.

Arnold’s overall magnetic knowl­
edge, and unequalled facilities for 
manufacture and test, are of prime im­
portance in assuring you a source of

cores that are highly uniform, shipment 
after shipment. You’ll find them de­
pendable, not only in permeability and 
resultant inductance at high frequen­
cies, but in high mechanical strength 
and dimensional accuracy as well.

The Arnold line also offers a wider 
range of shapes and sizes of iron powder 
cores for your selection than any other 
one brand on the market. It includes 
bobbin cores, cups, toroids, plain, sleeve 
and hollow cores, threaded cores and

insert cores, etc. Facilities for special 
cores to your order. Ask for new Bulle­
tin PC-109A. • Write The Arnold 
Engineering Company, Main Office 
and Plant, Marengo, Illinois.



GRID STAFF MEETING CALENDAR
Monday, Jan. 238:00 P.M.

REPORTERS

PROFESSIONAL GROUPS
Wednesday, Jan. 18

O Wednesday, Feb. 15

I

O Tuesday, Jan. 24

Y. P. Yu

January 1961
8 — grid

Electron Devices 8:oo p.m.
(Joint meeting with PGMTT, see next column)
"Project M"
Speaker: Gregory A. Loew, research associate, Stanford University
Place: Room 320, Geology Building, Stanford University
Dinner: 6:30 P.M., The Red Shack, 4085 El Camino Way, Palo Alto
Reservations: Odette Moore, DAvenport 6-6200, Ext. 2414

BIO-MEDICAL ELECTRONICS
Harmon H. Woodworth, Stanford Re­

search Institute

BROADCASTING
H. W. Granberry, General Electric Co.

CIRCUIT THEORY

meeting
OF TIME AND PHASE

Early in the month, the first of two 
February PGI meetings will feature Dr. 
Y. P. Yu, president and chief engineer 
of Ad-Yu Electronics Laboratories, Inc., 
Passaic, N.J.

The paper will describe phase meas­
uring instruments capable of operation 
up to 2000 me with accuracy of 0.1 
degree or 1 per cent. The operating 
principle is based on comparing phase 
delay with a continuously variable de-

ahead

EAST BAY SUBSECTION
(Joint meeting with PGEM and PGRQC)
"Component Approach to Reliability"
Speaker: John T. Lavrischeff, reliability engineer, Lawrence Radiation

Bio-Medical Electronics 8:00 p.m.

"Hospital Automation—Progress and Prospects"
Speaker: Mark S. Blumberg, M.D., senior health economist, Stanford Re­

search Institute
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. 2659 (or by mail: 
Stanford Research Institute, Menlo Park)

Electron Devices 8:00 P.M. © Wednesday, Jan. 25

"The Application of Mass Spectrometry and Emission Spectroscopy to the 
Manufacture of Vacuum Tubes"

Speaker: Robert Culbertson, manager, processes and materials develop­
ment lab, Eitel-McCullough, Inc., San Bruno plant

Place: Room 100, Physics Lecture Hall, Stanford University

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, Varian
Associates, Palo Alto

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

AUDIO
Stanley Oleson, Stanford Research 

Institute

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.

PRODUCT ENGINEERING & 
PRODUCTION

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

Works

RELIABILITY AND QUALITY CONTROL
Rudy Cazanjian, Sylvania Electronic 

Systems, Mountain View

SPACE ELECTRONICS & TELEMETRY
Robert D. Baker, Granger Associates

sity of California, Berkeley 4
INSTITUTIONS

D. J. Angelakos, Cory Hall, Univer-

Electronic Computers 8:00 p.m.
"Finite State Machines and What's Behind Them"
Speaker: Arthur Gill, assistant professor, electronics research laboratory, 

University of California, Berkeley
Place: Building 202, Lockheed Auditorium, 3251 Hanover Street, Palo Alto 
Dinner: 6:00 P.M., The Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: None required

SAN FRANCISCO SECTION
William Luebke, Eitel-McCullough, 

San Carlos

or Marilyan Holland, Yorkshire

Laboratory, Berkeley
Place: The Cottage, 9925 E. 14th Street, Oakland
Dinner: 7:00 P.M., The Cottage
Reservations: Maryanne Cook, Hilltop 7-1 100, Ext. 84203; Virginia Cher­

niak, THornwall 3-2740, Ext. 5434;
8-621 1, Ext. 2165, by Jan. 20



MEETING CALENDAR
Monday, Jan. 23

Tuesday, Jan. 17

Co., 1501 Page

Robert L. Sink

• Tuesday, Feb. 288:00 P.M.

University

• Wednesday, Feb. 158.00 P.M.

Product Engineering & Production • Tuesday, Jan. 248:00 P.M.

Monday, Jan. 238:00 P.M.

January

January

February

quencies is included for discussing the ( Continued

grid — 9
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1

January

January

January
February
February

lay standard which is constructed co­
axially from input to output.

Special circuits have been developed 
for these instruments. These circuits in-

Engineering Management 8:00 p.m.
(Joint meeting with EBSS and PGRQC, see above)

Microwave Theory & Techniques
Joint meeting with PGED)

i

CHRONOLOGICAL RECAP
17— Engineering Writing & Speech, Space Electronics

& Telemetry
18— Bio-Medical Electronics
23— East Bay Subsection/Engineering Management/ 

Reliability & Quality Control
24— Electronic Computers, Product Engineering & 

Production
25— Electron Devices

7—Instrumentation
15—Electron Devices/Microwave Theory & Tech­

niques
28—Instrumentation

art of phase measurement.
Yu founded Ad-Yu in 1952 and, as its 

president, has guided the research and 
development of numerous instruments 
in the field of precision phase and time 
measurements. He is a prolific writer 
and the holder of several U. S. patents.

His discussion will be based on an 
original presentation at the 1960 Na­
tional Electronic Conference. He will 
cover new methods and devices for 
rapid phase measurements with digital 
readout from a fraction of a cycle per 
second to over 5,000 megacycles.

Instrumentation 8:00 P.M. • Tuesday, Feb. 7

"State of the Art, More Precise Phase Measurements in Very Low to High 
Frequencies"

Speaker: Paul Yu, president and chief engineer, Ad Yu Electronics Labs, 
Passaic, New Jersey

Place: Cubberley Auditorium, Stanford University
Dinner: "Meet-the-Speaker"; 6:00 P.M., Red Cottage Restaurant, 1706 El 

Camino Real, Menlo Park
Reservations: H. A. Kazanjian, EMerson 9-1226

Reliability & Quality Control

(Joint meeting with EBSS and PGEM, see above)

Instrumentation

"Large Scale Data Handling Concepts"
Speaker: Robert L. Sink, associate director, Datalab Division, Consolidated 

Electrodynamics Corp.
Place: Cubberley Auditorium, Stanford

on page 10)

Engineering Writing & Speech 8.00 p.m. •

"The Preparation and Writing of Successful Proposals" 
Speaker: to be announced
Place: Conference Room, Building 3, Hewlett-Packard 

Mill Road, Palo Alto

i tor inese insirumenrs. mese circuits in­
clude: (1) a coherent detector capable

I of measuring phase angle up to several 
thousand megacycles, and (2) a differ-

I ential tuned amplifier capable of in- 
■ creasing both sensitivity and selectivity, 

yet producing no phase error due to 
drift of signal frequency or improper 
tuning. In addition, a direct reading 
phase meter for operation at lower fre- 
___________________ ; nr-! I irlarl rjicniccind
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meeting ahead
THE COMING DATA DELUGE

What to do with great amounts of 
data will be the problem considered by 
R. L. Sink at the later of two PGI meet­
ings in February. See the Calendar for 
details.

Many interesting and important pro­
grams require automatic systems for 
data gathering, processing, editing, dis­
play, and storage. The sheer volume of 
data that must be handled has resulted 
in design and construction of data-han- 
dling systems which are capable of 
making measurements at a higher rate 
and with higher accuracy than would 
have«been considered desirable or pos­
sible only a few years ago. This paper 
will concern itself first with a discussion 
of the current state-of-the-art in equip­
ment used for handling large quantities 
of data and then cover some of the 
plans for coping with the overwhelming 
stream of data which it is possible to 
generate.

Large-scale systems are based upon 
time-division-multiplexing methods using 
analog-to-digital converters to achieve 
resolution, accuracy, and storage capa­
bility in an advantageous fashion. Char­
acteristics (and the reason for their se­
lection) of specific systems will be cov­
ered. Experiences in their use will be 
reported.

Some results of fundamental studies 
aimed at reducing the amount of in­
formation actually transmitted or stored 
to only that portion which contains pre- 
established criteria of significance will 
be presented. The effect on system char­
acter of the philosophy of elimination 
of redundant data at the site will be 
discussed. Characteristics of a complete 
system designed for missile or space­
probe applications will be discussed in 
terms of the characteristics, size, power, 
weight, resolution, accuracy, reliability* 
etc.



Robert D. Culbertson

a

two-mile

I
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1945 
for a 
pony 
was 
Earlier, he held engineering posts with 
Litton Engineering, Hewlett-Packard Co., 
and the General Electric Company.

Sink is a member of the technical ad­
visory group for the Air Force arma- g 
ment center at Eglin Air Force Base, I 
Florida. He is a Fellow and former na­
tional director of the Institute of Radio 
Engineers, a past chairman of PGI, a 
member of the Instrument Society of 
America, and a registered electrical en­
gineer in the State of California.

MORE DATA DELUGE
Robert L. Sink, associate director of 

Datalab, a division of Consolidated Elec­
trodynamics Corporation, joined CEC in 

as chief electrical engineer and 
number of years before the com- 
divisionalized its operations he 

assistant director of engineering.

ject of a

his gradu- |

subject with a meeting on February 15 
with Gregory Loew as principal speaker. 
Complete attendance details are in the 
calendar, page 9.

See also meeting review, "Rapid 
Transit," below.

Although complete authorization of 
Stanford's Project M was still pending 
as of January 1, 1961, development 
work and planning have been actively 
pursued during the past year. During 
this talk, an attempt will be made to 
describe the design and research ob­
jectives of the Stanford two-mile linear 
electron accelerator. Following a brief 
comparison of this machine with other 
types of particle accelerators regarding 
physics research, emphasis will be 
placed on the present status of the 
project with particular reference Io ac­
celerator operation, microwave tech­
niques, and associated problems.

Gregory A. Loew was born in Vienna 
in 1930 and brought up in France and 
Argentina. His university training in­
cludes the equivalent of a bachelor's 
degree in physics and chemistry from 
the University of Paris (Sorbonne), 1952; 
an MS in EE from CalTech, 1954; and 
a PhD in electrical engineering from 
Stanford, 1958.

His thesis subject was "External- 
Circuit Traveling-Wave Amplifiers." He 
has worked in the linear electron accel­
erator field at Stanford since 
ation.

with notes on 
problem solving. He will also touch 
new developments in techniques.

For example, residual gases in 
high-power klystron have been moni-

Marshaling yard will take charge of 15-bev electrons (later, 45) coming from 
Stanford linac, and direct the beam magnetically to specific experiment desired

meeting review
RAPID TRANSIT

The Stanford University 
electron linear accelerator was the sub­

November East Bay Subsection 
meeting with Omar E. Snyder, research 
assistant at the W. W. Hansen Labora- - 
tory of Physics as principal speaker. 

The Stanford two-mile linear acceler­
ator (LINAC) has been nicknamed proj­
ect M (for monster) right from its start I

(Continued on page 12) I

tored with a portable mass spectrome­
ter, from the exhaust stage through an 
actual life test. Culbertson will show 
slides of some of the spectrographs, as 
well as of the equipment.

Culbertson obtained his BS degree 
in chemistry at San Jose State College 
in 1950, and worked as a chemist with 
a food processing firm prior to his asso­
ciation with Eitel-McCullough, Inc.

He joined the research and develop­
ment division of Eitel-McCullough, Inc., 
in 1952 as a chemist and served two 
years as an assistant group leader. 
Thereafter, he transferred to the manu­
facturing division as chief factory chem­
ist, and later was made director of 
factory engineering. At present, he is 
the manager of the processes and ma­
terials development laboratory.

His work at Eimac is in the field of 
high power tube techniques, and proc­
esses. Culbertson has applied for three 
patents—two for improvements in ox­
ide-coated cathodes, and one for a 
heater package.

meeting ahead
WHAT'S IN A GAS

Mass and emission spectroscopy as 
used in the manufacture of electron 
tubes will form the core of the presen­
tation by Robert D. Culbertson of Eitel- 
McCullough at the January PGED 
meeting. See the page 8 Calendar for 
time, place, etc.

His presentation will include the ap­
plication of each of the two instruments 

how they are used in
on

meeting ahead
DOWN THE TUBE

Now that the East Bay Subsection of 
the San Francisco Section has had the 
latest word on Stanford's Project M, 
PGMTT and PGED will take up the
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on page 14)
Len Seader, one of the November PGCS speakers, adjusts a Granger-Associates 

step-frequency sounder of the type described at the meeting

into the Project M LINAC? Electrons 
will be injected at 80 kev. Protons 
would have to be injected at 7 bev 
The injected pulses would be 1.6 micro­
seconds long and the r-f pulses in the 
machine would be 2.5 microseconds. 
The peak injected beam current needs 
to be about 100 ma with the average 
current about 60 microamps.

Project M produces such a powerful 
beam that the input power must be 
staggering. What is PG&E going to pro­
vide? A110 kvz 150 megawatt, 60 cps 
line is planned. It may have to be split 
up into 64 phases in order to filter so 
much power economically.

With the contract let only the week 
before, the speaker would not hazard 
a guess as to the completion date of 
the most powerful, most monstrous of 
the nuclear particle accelerators under 
construction today.

—JOHN T. LAVRISCHEFF

MORE ACCELERATOR

in 1955. The $150-million price tag 
compares with 140 million for the Bay 
Bridge and 125 million for three miles 
of downtown Boston freeway, both 
thought to be "monstrous" projects.

The electrical characteristics of Proj­
ect M are as staggering as the price 
tag. For example, the Brookhaven Na­
tional Laboratory's alternating gradient 
synchrotron and the Lawrence Radiation 
Laboratory's bevatron both are oper­
ating machines producing about 100 
watts of beam power. Most electron ac­
celerators produce a few hundred watts 
of beam power. The MURA colliding 
beam machine may produce 10 bev at 
0.6 megawatts. What about Project M? 
It is designed to produce 45 bev at 
2.4 megawatts of power—certainly the 
most powerful design under construc­
tion.

The thinking, begun five years ago, 
led to the request for construction signed 
by the President in 1959. The contract 
was let in November, 1960, and sub­
contracts are now being negotiated.

Why build such an expensive ma­
chine? Powerful beams are needed for 
nuclear research and the LINAC has 
potentially more power than circular 
machines. The circular machines are 
limited to about 4.5 mev per turn due 
to stray radiation. Shooting along a 
straight line, even though it may be a 
long straight line, allows 4.5 mev per 
foot with much less stray radiation. An 
additional advantage of the LINAC is 
that the field can be removed and the 
beam will coast without getting out of 
the area intended to contain it. The 
machine essentially consists of a long 
evacuated waveguide excited with r-f. 
The electrons ride the peak of the trav­

eling wave. Loading disks slow the 
velocity of propagation. A klystron will 
be needed every ten feet to provide 
a total r-f power of 23,000 megawatts.

The operating frequency was chosen 
to be 2,856 me. S-band (10 cm) kly­
strons are needed which can handle up 
to 250 kv at 250 amp input power. 
Both Sperry and RCA are developing 
tubes for Project M. The cost will be 
about $5,000 per tube for tubes with 
an average life of 2,000 hours. When 
Project M is in full swing it may require 
12 tubes a day to keep going.

A running discussion developed with 
the speaker mostly being called upon 
to answer questions concerning toler­
ances. The most popular question con­
cerned how straight the 2 miles of 
waveguide had to be. The allowable 
tolerance is plus or minus Vb inch in 
the total length. (The curvature of the 
earth is about 2 inches in two miles.) 
This allows the electron beam to thread 
ys-inch-diameter holes in the loading 
disks all the way. The mechanical tol­
erances are generally 0.0002 inch. The 
waveguide is made up of 10-foot sec­
tions, each made by electroforming 
copper around aluminum forms to a 
3/e-inch thickness. What is the price of 
misalignment? Probably a melted 
LINAC because the temperature rise 
if the beam hits the guide would be 
about 40 deg C per pulse and there are 
360 pulses per second. (This machine, 
obviously, must be laid out parallel 
to the San Andreas fault.)

Electrical tolerances were not ne­
glected in the discussion. The beam 
pulses are to be held to plus or minus 
1/2 per cent ripple and plus or minus 
V4 per cent absolute amplitude.

What kind of beam has to be injected

meeting review
STEPPING THROUGH THE IONOSPHERE

The Professional Group on Commu­
nications Systems opened its season with 
a presentation on ionosphere sounding 
techniques. The November meeting had 
Dr. Raymond Egan and Leonard Seader, 
both of Granger Associates, as speakers.

Egan led off with an interesting and 
informative commentary on ionosphere 
physics and solar emissions. He noted 
how the solar flares apparently caused 
ultraviolet emission which created a 
SID on the sunlit side of the earth due 
to the D-region absorption. Following 
this solar-generated difficulty, the slow­
er-moving corpuscular emission hits the 
earth in about 24 hours, and is not lim­
ited to the sunlit side as particles stream 
in on the geomagnetic field. These ion­
ospheric and magnetic disturbances 
often are of large magnitude.

Even though the disruptions relating 
to solar flares are predictable in gen­
eral, they are fortuitous with respect to 
fine-scale time. To utilize the available 
spectrum to the fullest, there has long 
been a need for rapid determination of 
the openings which occur in the "black­
out" periods.

Seader discussed the step-frequency 
sounder developed and produced by 
Granger Associates. He outlined the 
technique of automatically, and nearly 
instantaneously, picking the optimum 
frequency for presentation to the oper­
ators at both ends of the circuit. The 
equipment is capable of sweeping the 
band from 4 to 64 me in as many as 
160 steps at rates up to 50 steps per 
second. Partial sweeps may be also pro­
grammed as required. Since the com­
munication circuit may be down when 
the sounder is commanded, accurate 
clock drives at each end are used for 
synchronization.

( Continued
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We invite your earliest inquiry. Wire 
collect, or airmail resume directly to:
Mr. William Craven, Manager, 
Infrared Systems and
Guidance Heads Department.
Hughes Aerospace Engineering Division, 
Florence and Teale Streets,
Culver City 5, California.

We promise that you will hear from us 
within one week!

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

HUGHES *l»C»«.rT COMPANY

AEROSPACE ENGINEERING DIVISION

Creating a new wor/a with electronics

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

These activities have created a number 
of new openings for graduate engineers 
and physicists with analytical and 
inventive abilities.
You are invited to investigate these 
openings if you have several years of 
applicable experience in infrared, 
optics or electronics, and can assume 
responsibility for systems analysis 
and preliminary design.
The importance of infrared develop­
ment at Hughes is shown in substan­
tial development contracts and in the 
fact that Hughes is investing its own 
funds in further exploration.

Write for reprints of these important technical 
papers, written by Hughes staff members ... Infra­
red Search-Systems Range Performance; R. H. 
Genoud/Missiles Seekers and Homers; W. a. 
Craven, et al. Servomechanisms Design Consid­
erations for Infrared Tracking Systems; J. E 
Jacobs/Simulation of Infrared Systems;' H. p 
Meissinger.
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MORE IONOSPHERE
The speakers illustrated their talks 

with slides and speeded-sequence stills 
on motion-picture film. The latter shots, 
taken at five-minute intervals, dramati­
cally pictured the oblique incidence 
sounder results. The sporadic E and the 
F zones really hopped in and out during 
the periods shown!

Watkins and Glen Wade at the last-of-November PGED/PGMTT 
meeting reviewed at right

incoming address, and for supplying the 
load currents. A read-write cycle time 
of 10 microseconds was easily attained. 
A considerable decrease in the cycle 
time could have been achieved by using 
high-speed transistor logic circuitry to 
drive the magnetic access switch.

Stucki received his education at the 
Swiss Federal Institute of Technology, 
Zurich, Switzerland, where he obtained 
the MSEE in 1951. He has been em­
ployed by the Bell Telephone Company 
of Canada and the Bell Telephone Lab­
oratories in New Jersey. Since Novem­
ber 1960 he has been employed by 
Lockheed MSD to do research in mag­
netic logic.

is determined chiefly by the transformer 
open-circuit inductance The high-fre­
quency end is governed by the leakage 
inductance and distributed capacitance.

To obtain an audio transformer of 
optimum design one must juggle various 
factors such as core size and material, 
the type or geometry of the transformer 
windings, the type of d-c or a-c insula­
tion required, and the proper use of 
feedback principles. Harmonic distor­
tion in audio transformers, a little un­
derstood subject, can be minimized by 
the proper selection of new materials 
such as a special grade of silicon steel.

Hose concluded with the caution that 
the widespread practice of selecting 
a good output audio transformer of 
given power-handling capacity merely 
on the basis of size or weight can be 
in error since a host of other design 
features contribute to transformer effi­
ciency and frequency response.

—STANLEY K. OLESON

meeting review
MAN DOGS BITS

Frank F. Stucki of Lockheed addressed 
a meeting of the PGEC in December at 
the Lockheed MSD auditorium. His sub­
ject was the random-access ferrite-sheet 
store which he had worked on at the 
Bell Telephone Laboratories before his 
recent move to California.

Stucki described the design, charac­
terization, and operation of a randomly 
addressable, bit-organized ferrite-sheet 
store having a capacity of 704 words, 
each 16 bits long. A new type of ferrite 
sheet produced by BTL was used. It 
consisted of a 16 x 16 array with 25 mil 
holes. The memory was built with 44 
active sheets.

Such properties as peak switching 
voltage, peaking time of the switching 
voltage, switching time, disturbed zero­
output, half select output, and delta 
noise were measured on a single sheet 
and on different sheets of the linear 
memory array. In addition, the homoge­
neity of an individual sheet and the 
sheets in the memory array were inves­
tigated. All tests were performed at 
temperatures ranging from —10 C to 
-f-95 C. For comparison purposes, a com­
mercially available RCA ferrite sheet 
was tested.

A highly reliable store system 
described, using ferrite sheets as 
memory elements and a magnetic T- 
type access switch for translating the

meeting review
CURTAIN ON NOISE

survey of the low-noise per­
formance of traveling-wave tubes, 
parametric amplifiers, masers and 
tunnel-diode amplifiers was presented 
by Dean Watkins and Glen Wade at 
a double-feature meeting of PGED/ 
PGMTT on November 30 at Stanford. 
This final meeting, in a series of three 
on low noise, played to a packed house.

Dean Watkins described the current 
status of low noise traveling-wave tubes 
and gave a brief account of previous 
developments. He feels that low-noise 
traveling-wave tubes and other low- 
noise devices give performance that is 
sufficiently good to cause other charac­
teristics such as bandwidth, gain, relia­
bility, weight, etc., to be the deciding 
ones in determining the choice for a 
particular system. (It is interesting to 
note that this conclusion concurs with 
the remarks of Dr. Ewen in the first of 
these talks regarding radiometric ap­
plications.)

Glen Wade briefly described para­
metric amplifiers, masers and tunnel 
diodes. Their noise temperatures were 
tabulated and a comparison made. 
While pointing out that devices other 
than the traveling-wave tube have dem­
onstrated the lowest noise figures, he 
felt that each had its limitations and 
would find its appropriate place.

Starting with noise figures of 18-20 
db in 1948, the noise figure of travel­
ing-wave tubes presently reaches lows 
between 2 and 3 db for the frequency 
range 2-4 gc. This has been accom­
plished by reducing both interception 
or partition noise and shot noise. In­
terception noise has been virtually 
eliminated by improving transmission 
through the helix, particularly at the 

(Continued, on page 16)

meeting review
HEAVYWEIGHT AUDIO?

Stan Hose, senior design engineer at 
the Triad Transformer Corp, in Venice, 
Calif., journeyed into the Bay Area to 
give an interesting talk on "Audio 
Transformer Design Considerations" to 
a November joint PGA-AES meeting 
held at the Stanford Research Institute. 
Inasmuch as audio transformer specifi­
cations published by various manufac­
turers are seldom either complete or 
uniform, listeners at the meeting found 
the presentation especially informative 
in two respects: firstly, with respect to 
understanding and/or formulating 
dio transformer specifications and 
ondly, with respect to selecting 
appropriate transformer for use i 
specific circuit.

Hose introduced the group to basic 
transformer design considerations re­
lating to transformer size, wide fre­
quency range operation, operating 
voltages, source and load impedances 
and source and load inductances. For 
instance, the low-frequency end of a 
wideband transformer operating range
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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 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.

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.
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Coefficient of humidity expansion:
Cellulose Acetate—15 x 105 inches/inch/% R.H.
“Mylar”—1.1 x 10-5 inches/inch/% R.H.

T .015

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,

DU PONT

MYLAR
POLYESTER FILM

‘•MYLAR”

4-25 4 50 4-75 
RELATIVE HUMIDITY
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Much information recorded on mag­
netic tapes can never be replaced be­
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”®
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E. I. du Pont de Nemours & Co. (Inc.) 
Film Department Room Gil, Wilmington 98, Delaware

Please send free. 12-page booklet of comparative test data to help me evaluate mag­
netic tape reliability.
Name
Company.
Address_
City  
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Instrumentation magnetic recording, subject of the late November PG1 meeting,

& t

masers, and tunnel diodes. Since his 
data was in terms of noise temperature, 
Wade began by converting the 20 db 
to 2.7 db improvement in noise figure 
of low noise traveling-wave tubes to 
an equivalent noise temperature im­
provement of 30,000 K to 250 K. The 
noise temperature of an amplifier he 
defined as the temperature of a cor­
responding source which when used 
with that amplifier gives an over­
all noise figure (total noise to load 
divided by noise of source to load) of 
two. The noise temperatures quoted 
are for double-channel, synchronously- 
pumped operation including a circu­
lator. If the system is double-channel 
but not synchronously pumped, 1 72 db 
must be added to the corresponding 
noise figure. If only one channel can 
be used, 3 db must be added.

The electron beam parametric am­
plifier consists of an input and output 
coupler with an exponential growth 
region between. The couplers serve as 
circulators, with the input coupling the 
noise out of the beam and the signal 
in. The output coupler couples the sig­
nal from the beam to the load. Noise 
and reflections from the load are cou­
pled onto the beam and disposed of 
Noise temperatures of 40 K have been 
obtained below 1 gc.

Diode parametric amplifiers are lim­
ited in performance primarily by ther­
mal noise. At room temperature these 
have obtained double-channel perform­
ance of 75 K at 3 gc, 80 K at 6 gc, 
300 K at 9.6 gc.

The tunnel diode is similar to

MORE NOISE
input. Shot noise has been reduced by 
two mechanisms; transformation of 
noise waves by velocity jump guns, and 
by introducing correlation between cur­
rent and velocity fluctuations.

The velocity jump technique permit­
ted noise figures to be brought near 
their theoretical minimum for this case 
of about 6 db. The theory, however, 
neglected what happened in very low 
potential regions and did not predict 
the lower noise results, first observed 
by Currie, in experiments with back­
ward-wave amplifiers. The guns used 
were found to have essentially hollow 
beams and a low potential region fol­
lowing the cathode. Improvements 
which have led to lower noise figures 
are: the introduction of more electrodes 
adjacent to the cathode for better con­
trol of the potential, use of a ring 
cathode to eliminate residual surface 
current from the central region, a disc 
cathode with a chamfered corner whose 
operation is not entirely agreed on, 
but appears to function by enhancing 
edge emission. The results which have 
been obtained thus far are lows of 
4 to 472 db, about 9 gc; to under 2 72 
db, about 1 gc. Gain is typically 20 to 
25 db and life is good.

In the future we may expect these 
low noise techniques to be applied to 
K band and the 3 and 4 millimeter 
region. We may expect to achieve noise 
figures of 1 0 db as high as 100 gc.

Wade included in his discussion para­
metric amplifiers of the three major 
types (diode, electron-beam, ferrite),

ordinary p-n junction except that the 
doping concentration is higher. This 
results in the position probability for 
electrons in one material extending ap­
preciably over the potential barrier 
permitting a negative dynamic resis­
tance for proper bias values. Noise 
figures of less than 5 db at 0 K have 
been predicted with the conflicting re­
quirements of decreasing noise figure 
with decreased doping. The best doping 
concentration has been found to be just 
below that giving maximum negative 
resistance. On the basis of noise figure 
alone, the tunnel diode is not yet com­
petitive, yielding 1000 K at 3 gc and 
200 K at 400 me.

Ferrite parametric amplifiers appar­
ently are not yet in contention. Noise 
figures of 12 db at 5 gc have been 
reported.

The maser
noise amplifiers approaching noise fig­
ures limitations determined by the 
certainty relations (as discussed at the 
previous meeting). As an interesting 
example, Wade chose the project Echo 
traveling wave maser of DeGrasse. This 
operated at 5.65 gc with a bandwidth 
of 25 me and a gain of 35 db. The 
overall system noise temperature was 
1 8.5 K with the maser itself giving 2.8 K.

A traveling-wave tube in the same 
system would have given a temperature 
of 277 K. This represents a factor of 
4 in range advantage in echo applica­
tions and a factor of 2 in radar range 
advantage for the maser.

A lively discussion followed. Some of 
the comments have been included in the 
body of the report.

—RICH/XRD P. BORGHI

meeting review
HOW IS IT WITH IMR?

Meeting for the second session of 
the month late in November, the Pro­
fessional Group on Instrumentation took 
up the subject: State of the Art—Instru­
mentation Magnetic Recording. The 
speaker, Winfried B. Heinz, chief engi­
neer of instrumentation in the Ampex 
Data Products Company, showed slides 
of the latest instrumentation recorders 
which have carried the virtues of in­
creased accuracy into smaller package 
sizes.

As he pointed out, developments are 
continually in process to advance the 
state of the art and the performance 
of the machines. For example, improved 
tape coatings and even generally new 
concepts are under development.

In an instrumentation recorder, fun­
damental considerations are speed, 
delay, storage, monitoring, high-fre­
quency, non-repetitive character, com­
puter feed, and loop feed. To produce 
good equipment, it is necessary to give 
attention to mechanical characteristics

(Continued on page 18)
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Tube circuits view current on your scope or measure it with a VTVM
Transistor circuits 

Logic circuits 
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(fjj) offers almost 400 precision test instruments
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with dual-channel scope read current, voltage directly, calculate power

Frequency counting .... use 456A with counter for clip-on frequency access

And, how about these? . .phase comparisons of ac carrier waveforms; instrument fuse current ratings; 
cable identification, response of magnetic cores; magnetic field sensing; silicon 
rectifier peak currents

measure ac current in presence of de current

Impedance measuring . .with a dual-channel scope, measure current, voltage magnitude; phase angle 

Power measuring 

ac voltage directly 
(1 amp = 1 volt) 
for reading on your 
scope or voltmeter

i

measure small signals dynamically, without clipping leads or circuit loading; 
study diodes at breakdown

SPECIFICATIONS
Sensitivity: 1 mv/ma ±1% at 1 KC
Frequency Response: ±2%, 100 cps to 3 MC 

±5%, 60 cps to 4 MC
— 3 db at 25 cps and above 20 MC

Maximum Input: 1 amp rms; 1.5 amp peak. 
100 ma rms above 5 MC

Maximum de current: De up to 0.5 amp has no 
appreciable effect

Input Impedance: Probe adds to test circuit 
only approx. 0.05 ohms in series with 0.05 /ih

Equivalent Input Noise: Less than 50 ^a rms 
(100 ac powered)

Power: 10 radio mercury cells; approx. 400 
hours service normally supplied. Ac supply 
available

Size: 5" wide, IV2" high, 6" deep, weight 3 lbs.
Price: $190.00; for ac operation $210.00.

hp 456-95A ac supply for field installation 
$32.00

Data subject to change without notice 
Prices F.O.B. Factory

($)456A AC CURRENT PROBE 
Converts ac current to

Just clamp around 
and read: . y JQ

HEWLETT-PACKARD COMPANY
CONTACT OUR ENGINEERING REPRESENTATIVES, NEELY ENTERPRISES, 
XOR INFORMATION — Lo» Angelo, 3939 Lankenhim Blvd., North H’wd., TR 
3-0721; San Carlos, 501 Laurel St., LY 1-2626; Sacramento, 1317 Fifteenth St., Gl 
ZZ-8901; San Diego, 1055 Shafter St., AC 3-8106; Phoenix, 641 E. Mlsiourl Ave., 
CR 4-5431; Tucion, 232 So. Tucion Blvd., MA 3-2564; Albuquerque, 6501 Lomai 
Blvd., N.E., AL 5-5586; Lai Crucei, 114 S. Water St., JA 6-2486.

Just clamp the 1$) 456A probe around a wire under test and view or read ac 
current directly on an indicating device. Model 456A’s 1 mv to 1 ma unity 
conversion permits direct readings up to 1 ampere rms. The instrument’s 
wide bandwidth permits use with oscilloscopes to view complex current wave­
forms with rise times to 0.017 /tsec. No direct circuit connection is required; 
there is no loading, no appreciable impedance change in the circuit under 
test, and the impedance of the test circuit is immaterial.
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POLARIS STARRED

Early in December, Commander Nich­
olas Brango, assistant director, plans 
and policy division, BUWEPS special 
project office for the Polaris program, 
presented to the Professional Group on 
Military Electronics an extremely inter­
esting talk and film on the Polaris mis­
sile and the flight ballistic missile 
weapon system.

The paper covered a brief history of 
the Polaris missile and the flight bal­
listic missile weapons system from its 
origin to the latest operational tests with 
special emphasis on the concept of the 
system and its development into a de­
terrent force. Over fifty people attended 
this unclassified talk and it was grati­
fying to note the special interest dis­
played by several teenage sons of 
members in this subject, since these 
boys do represent tomorrow's scientific 
community.

meeting review
THE LATEST DOPE

Dr. George Dacey of Bell Telephone 
Laboratories presented an interesting 
review of recent development in Esaki 
diodes and their applications to a joint 
meeting of the PGMTT and PGED on 
December 7 at Stanford.

Over two years have passed since 
Esaki first observed and explained the­
oretically a negative-resistance effect in 
heavily doped semi-conductor diodes. 
During this time intensive efforts have 
been made to develop these diodes as 
practical devices, both in switching and 
in microwave applications. In order to 
understand the potentialities and limi­
tations of the device which these efforts 
have revealed, a brief review of the 
theory of its operation is necessary.

When the material on both sides of 
a p-n junction is sufficiently heavily 
doped, the conduction band on one side 
of the junction overlaps the valence 

(Continued on page 20)

meeting review
LOUD AND CLEAR

In mid-November, the newly formed 
Professional Group Chapter on 
Frequency Interference held a 
ganization meeting. Pete Spencer of 
Filtron has served as interim chairman 
in organizing the chapter. It was re­
ported that the petition for establish­
ment of the chapter had been acted 
upon favorably by the San Francisco 
executive committee and national ap­
proval was expected momentarily.

The major item of business was the 
nomination of officers, as follows: Chair­
man, Peter F. Spencer, (Filtron); vice 
chairman, Edward Edison, (Hammett & 
Edison); and Robert Lathrop; secretary­
treasurer, R. G. Davis (Lockheed MSD), 
Floyd Lewis (Sylvania), and J. P. Booker 
(Cook Engineering).

The agenda for the next meeting, to 
be held the second Tuesday in January, 
includes installation of officers and dis­
cussion of the program for 1961.

—R. G. DAVIS

Back in July 1959 a dummy Polaris being test launched from underwater, 
unnerving nearby seagulls, foreground. This December, a report on the Lockheed­

managed program was made to the PGMIL

MORE IMR 
in regard to linearity and mechanical 
feedback. Performance is improved if 
proper care and environment are pro­
vided.

Operational emf is proportional to 
the tape speed. Flux heads are used in 
slow-speed tapes. Direct recording per­
mits maximum bandwidth, but it is 
noisy; high-level f-m has been used, 
but recent developments permit the use 
of low levels. Redundant recording re­
duces errors to 1 part in 100,000. A 
monitor scope used to align the setup 
prior to operation increases the accu­
racy.

Predetection recording gives a wide 
bandwidth, not sensitive to flux change; 
the amplitude sensitivity is good and 
it gives greater speed with a better 
time basis.

Slides were used to show appearance 
and performance details of the Ampex 
model FR-600 recorder which is a light, 
compact, wide-band machine.

A series of attractive meetings was 
announced for the first quarter of 1961. 
Some of these already appear in the 
Meeting Calendar, others will be an­
nounced later. There will be two in­
strumentation workshops in the spring, 
tentatively devoted to the areas of 
digital readout and microwave instru­
mentation.

Program Chairman Kazanjian has is­
sued a call for an individual in the 
group to serve as a photographer at 
the meetings and to assist the official 
reporter. Possession of a camera is de­
sirable but not essential, and volunteers 
should contact present reporter, Les 
Burlingame, at LYtell 1-8461.
—LES BURLINGAME & GEORGE RAKONITZ
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The name you know is the place to grow!
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alone are not a true measure 
of aza engineer’s strength

Big wheel? Little wheel?
A sign on a desk or an office door can’t tell you. In industry many of 

the most valuable engineers don’t have impressive titles. Yet, they’re 
heavyweight engineers — thinking, planning, carrying out, developing, 
designing, analyzing. Their value lies, not in governing, but in doing. 
Other engineers, equally as capable, serve best by stimulating and leading 
engineers. Both kinds are vitally necessary because without them you fail 
to accomplish your goals and you fail to grow.

Fortunately, we have the best of both at RCA West Coast. And we’re 
looking for more good ones:

Advanced Systems Engineers, Development and Design Engi­
neers, and Project Engineers with experience in these areas: 
Electronic Countermeasures, Data Processing and Computer Sys­
tems, and Missile Ground Support Systems.

So, whether you have an impressive title or not, a very bright future 
can be yours at RCA West Coast. How bright depends on you. Check our 
very illuminating box at right.

RCA
WEST COAST

Call collect or write: 
Mr. O. S. Knox 
EMpire 4-6485 

8500 Balboa Blvd
Dept. 261-A " ’ 

Van Nuys, California

RADIO CORPORATION OF AMERICA
WEST COAST MISSILE AND SURFACE RADAR DIVISION

All Qmq|Jk4 \
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MORE DIODES 
band on the other side. The energy gap 
then acts as a barrier between states 
of equal energy on opposite sides of 
the junction. Under these circumstances 
conduction can take place by quan­
tum-mechanical tunneling of electrons 
through the barrier.

When there is no 
the forward and reverse tunnel currents 
are equal, resulting in no net current. 
When a small forward voltage is ap­
plied, the energy levels on opposite 
sides of the junction are shifted in such 
a way that the reverse tunnel current 
decreases, resulting in a net forward 
current. This forward current increases 
with applied voltage until a critical 
voltage (typically 100 mv) is reached, 
after which the forward tunnel current 
also decreases, resulting in a region 
of negative slope in the l-V character­
istic of the diode. After passing through 
a minimum the forward current again 
rises at higher voltages due to the nor­
mal forward conduction mechanism.

Diodes can be made which exhibit 
this negative resistance characteristic 
from d-c to frequencies over 1011 cps. 
The small-signal equivalent circuit for 
a suitably biased diode consists of. a 
negative resistance shunted by a capaci­
tance, the combination being in series 
with an inductance and a positive re­
sistance. In switching applications the 
switching time is determined by the 
product of the negative resistance and 
its shunting capacitance. This has been 
made as small as 10"10 second in prac­
tical devices with 10’11 second as an 
attainable limit. Work on 1 000-mc com­
puters using these switches is currently 
in progress. One of the most serious 
problems encountered is that of holding 
the peak current to close tolerances 
without excessive expense.

Microwave applications of the Esaki 
diode appear to be nearer to practical

C. Dacey at the December joint PGMTT/PGED 
meeting

meeting review
THE EARS HAD IT

Members and guests of the PGA/IRE 
and AES met in the Monterey room of 
the Sir Francis Drake Hotel in San Fran­
cisco early in December. There they 
enjoyed a very informative and stimu­
lating panel discussion on a great 
number of aspects surrounding the past,

realization than switching applications. 
Oscillators have been made at frequen­
cies as high as 103,000 me. At 10,000 
me 1 mw has been obtained with 30 
per cent efficiency. At high frequencies 
the designer is faced with a choice be­
tween making the diode very small, 
with resulting limited power output, or 
operating at extremely low impedance 
levels. Efforts have been made to over­
come this limitation by making the di­
ode junction in the form of a line 
instead of a spot.

To obtain stable, broad-band, uni­
lateral gain a strip-line structure has 
been built with a number of Esaki di­
odes distributed along its length and 
with suitably magnetized pieces of fer­
rite located so as to attenuate waves 
traveling in the reverse direction. With 
this device, using five diodes, 1 0 db of 
gain has been obtained over a 2-kmc 
bandwidth centered at frequencies from 
2 to 8 kmc.

In the question period following the 
lecture, Dacey discussed noise in Esaki 
diode amplifiers. The principle source 
is shot noise, and the lowest noise fig­
ures attained, about 4 db. Other topics 
discussed included the relative advan­
tages of different semiconductor mate­
rials, the radiation resistance of the 
diodes, and the explanation of the fact 
that the current minimum in the char­
acteristics of actual diodes is consider­
ably higher than simple theory predicts.

E. F. BARNETT

present, and future of f-m/f-m multiplex 
stereo broadcasting. They also enjoyed 
a spirited question and answer session 
which threatened to extend into the 
early morning hours of the next day.

R. S. MacCollister, who acted as 
panel moderator, is the producer of 
the Equipment Report program on 
KPFA, Berkeley, and KPFK, Los Angeles. 
The panel members were Al Isberg, 
member of Panel No. 5 of the National 
Stereo Radio Committee and chief en­
gineer of the office of education, North, 
University of California; Ed Davis, man­
ager of KDFC-FM, San Francisco, a sta­
tion now multiplexing; and Erwin Gold­
smith, chief engineer of KPFA-FM in 
Berkeley.

Isberg led the panel discussion by 
reviewing the recent history of f-m mul­
tiplexing and the events leading to the 
FCC selection of the NSRC Committee, 
whose purpose is to field test and re­
port upon the many methods of f-m 
stereo broadcasting that have been de­
veloped by various individuals and 
companies. He then listed the types of 
American and British stereo broadcast 
systems that were recently tested at 
Uniontown, Pa. Then, using the results 
of these tests, he discussed the relative 
merits and disadvantages of each sys­
tem with respect to distortion, channel 
interference or separation at high fre­
quencies, etc.

Isberg then illustrated, with color 
slides, some of the equipment and per­
sonnel involved in the Uniontown tests. 
The audience also listened to recordings 
of f-m stereo broadcasts actually re­
ceived during these tests. It was indi­
cated during the question and answer 
period that probably a year or two 
would elapse before an FCC decision 
could be reached on f-m stereo broad­
casts, since the NSRC reports would 
have to be reviewed by companies in­
volved in the tests and also by FCC 
subcommittees.

Goldsmith reviewed the local history 
of broadcast multiplexing and pointed 
out the many possible ways of multi­
plexing if one were to consider all the 
combinations of AM-FM-TV channels. He 
mentioned some of the proble ns faced 
by the earlier f-m/f-m stations, the lack 
of listener support, the complaints of 
interference from monophonic listeners 
and the technical and economic aspects 
of both the station and the home lis­
tener. Goldsmith suggested that part of 
the multiplex spectrum could be well 
used for 2-way group communications 
or remote control for satellite stations.

Davis brought up three objections to 
the widespread introduction of f-m/f-m 
stereo broadcasting at this date. Firstly, 
since stereo system receivers can easily 
be tuned to frequencies authorized for 
specialized services, he anticipates many 
legal entanglements to ensue. Second- 

(Continued on page 22)
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The first six years of Space Technology Leadership
Since 1954, when the Air Force ballistic missile program was accorded top national priority, Space Technology Laboratories has 

been engaged in virtually every major phase of research, development, testing and technical management of missile and space 

systems • STL's contributions have hastened the day of operational capability for Air Force ballistic missiles, and 
applied as well in satellite projects and space probes • Today, as STL’s activities expand in significance and scope, STL offers 

exceptional opportunity to the outstanding scientist and engineer whose talents and training will add to, and benefit 
accumulated experience that has enabled STL to conceive and accomplish major advances in the state of the art • STLs 
flexibility, anticipating and responding to the demands of space progress, ranges in application from abstract analysis to co p 

hardware fabrication for military and civilian space projects • STL invites scientists and engineers to consider career opp 
nities in the atmosphere of Space Technology Leadership. Resume and inquiries will receive meticulous attention.

SPACE TECHNOLOGY LABORATORIES, INC. p.o. box 95005P, los angeles 45, California 
a subsidiary of Thompson Ramo Wooldridge Inc.

El Segundo • Santa Maria • Edwards Rocket Base • Canoga Park
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MORE STEREO

ly, multiplex stereo will not appeal to 
the woman in the home (the determining 
factor in the market for home radios) 
since she is too busy throughout the 
day to remain at a single location and 
thus realize the full benefits of stereo­
phonic sound. Thirdly, the potential 
stereo broadcast listener will rebel at 
the cost of buying essentially two re­
ceivers plus a necessarily elaborate and 
expensive antenna system.

Bob MacCollister summed up the 
panel's views on stereo broadcasting, 
gave a technical description of the var­
ious systems which have been proposed 
and then opened the meeting to ques­
tions from the audience. Most of these 
questions were directed towards the 
pro and con aspects of broadcast sta­
tion economics, the acceptance of stereo 
broadcasts by the public with respect to 
cost and quality of reception, and 
whether stereo broadcasting is yet ac­
tually technically practicable.

—STAN OLESON

by 1 965 the scientists of the Lawrence 
Radiation Laboratory expect to need 
another computer—one which can at­
tain a speed many hundreds of times 
as fast as the LARC.

Following the paper, James A. Moore, 
LARC project engineer, conducted a tour 
of the facility.

Back in September, Robert Douthitt, 
Remington-Rand consultant for Law­
rence Radiation Laboratory spoke to the 
East Bay Subsecnon on LARC: The Fast­
est Computer in Operation Today.

The Livermore Advanced Research 
Computer is considered the most ad­
vanced machine ever delivered to a 
customer. It was built for the University 
of California's Lawrence Radiation Lab­
oratory at Livermore by the Remington- 
Rand Univac Division of Sperry-Rand 
Corporation.

The LARC system consists of two inde­
pendent digital computers linked by a 
common high-speed bus to a magnetic- 
core memory.

The first computer is called the 
Computing Unit. It has 76 possible op­
erations, 26 of which are addition, 
subtraction, multiplication, and division.

f e e d b a
WESCON TURNS FANS ON

Two months following the 1960 
Western Electronic Show and Conven­
tion, a report on an independent survey 
at the Sports Arena in Los Angeles 
last August has given executives of 
WESCON an appraisal of views held 
by a wide sampling of registered at­
tendees.

Conducted by Facts Consolidated, a 
well-known national firm specializing 
in research and market analysis, the 
survey returns opinions from 730 per­
sonal interviews during WESCON and 
replies from a mailing of 745 question­
naires.

Major findings are in the following 
statements from the report:

A majority of 89.6 per cent of those 
interviewed stated that the lectures and 
technical discussions serve to advance 
the electronic art, whereas 2.9 per cent 
stated a negative opinion.

A total of 57.8 per cent of respon­
dents indicated that they either had 
attended or intended to attend the tech­
nical discussions; 36 per cent indicated 
they hadn't and didn't expect io par­
ticipate.

Most of those interviewed (93.5%) 
agreed that the convention had served 
to advance their knowledge of the in­
dustry.

A majority of 89.6 per cent of the 
respondents stated that they thought the 
exhibits served to advance the elec­
tronic art.

Over 88 per cent stated that they 
thought the exhibits would help them 
with their jobs.

The reasons most often stated for the 
exhibits being of help were: "The in­
troduction of new products/new appli­
cations" (33.2%), "They show us 
equipment we can use in research" 
(12.5%) and "They show the over-all 
state of the industry/the general state 
of the art" (1 1.9%).

There were 405 replies from the mail­
ing of 745 questionnaires—54.4 per 
cent and considered high for an elective 
response. Queried were individuals 
principally responsible for an exhibit 
at WESCON, from electronic manufac­
turers, research and development 
organizations, and manufacturers rep­
resentatives.

The other computer is called the In­
put-Output Processor. It keeps the Com­
puting Unit supplied with new data, 
and it takes the answers out of the 
Computing Unit for dispatch to tapes, 
drums, line printers, cathode-ray to film 
devices, electronic page recorders, or 
any other output desired. A Dispatch 
Unit assists the Input-Output Processor 
in editing data to a form suitable for 
the output device selected.

An important feature of the LARC 
is that the Computing Unit is not slowed 
by input and output functions. Because 
the Input-Output Processor can operate 
independently of the Computing Unit, 
it can handle input and output functions 
and editing of raw or final data while 
the Computing Unit is busy with the 
main computation. This ability to do 
different operations simultaneously is 
one of LARC's important advantages 
over earlier digital computers. Inciden­
tally, the machine is built so that a 
second Computing Unit can be added 
at any time.

How fast is the LARC? The control 
counter addresses the memory on a 6 
microsecond cycle, although the mem­
ory has a 4 microsecond cycle time if 
needed. This allows the LARC to add 
two 11-digit numbers 125,000 times in 
a second. It divides two 11-digit num­
bers 36,000 times per second, so that 
the slowest function is about 1 80 micro­
seconds for a divide operation.

The LARC's printer can print answers 
on paper at the rate of 600 lines per 
minute. The electronic page recorder 
can print 8,400 characters in about 
half a second. Curve plotting can be 
done at 5,000 points per second.

The high-speed magnetic-core memory 
stores 2500 words. Auxiliary memory 
drums can store an additional 3,000,000 
words. The machine is decimal, not 
binary.

The circuitry of the LARC is similar 
to Athena in the Thor ICBM, but is two 
and a half times faster in operation. 
The LARC contains 60,000 transistors 
in the Computing Unit, Input-Output 
Processor, and Dispatch, with 20,000 
transistors in the memory.

How reliable is this machine? Life 
test racks were set up for some of the 
components 41/2 years ago. An exten­
sive component evaluation program has 
provided a machine with parts so con­
structed that LARC is expected to run 
at least five years with less than 1/2 
hour down-time per 12 hours operation. 
The maximum error rate should be three 
errors in 30 hours of operation during 
the first five year period. Although 
delivery of the LARC was a little late 
it does meet the original performance 
specifications drawn up five years ago. 
The machine is altered only 1/2 per cent 
from the original specifications.

In spite of the speed of the LARC,
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A servo amplifier plug-in module in 
the LN-3 Computer is discussed by 
Harold F. Erdley, left, Director of 
Engineering, and Nathan P. White, 
LN-3 Program Manager.

INERTIAL
ENGINEERING INGENUITY

LITTON SYSTEMS, INC.
GUIDANCE & CONTROL SYSTEMS DIVISION
Beverly Hills, California

i .

: 3 n

The Litton LN-3 Inertial Navigation System is a system in being. Production orders for 
this system to be used in the F-104 are, to the best of our knowledge, larger in number 
than those for any other inertial guidance system. The LN-3, consisting of a two-gyro, 
four-gimbal platform, computer, adapter, and controls, weighs less than 80 pounds 
installed. Even smaller systems, designed for orbital and sub-orbital guidance, are in 
development. These will weigh less than half as much as systems now in production.

Do you have experience applicable to the integration of developmental inertial guid­
ance and computer sub-systems into functioning prototype systems? Can you evaluate 
performance in such systems with a view toward increasing system capabilities even 
further? If so, contact Mr. Donald A. Krause of our Research and Engineering Staff 
regarding your interests. You can share in generous employee benefits, including stock 
purchase and tuition-paid education plans. Relocation assistance is provided.
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IT IS REPORTED

pex Professional Products Co. He is a 
graduate of the University of California.

consultant who has held positions in 
Radio Corporation of America, Jet Pro­
pulsion Laboratory of the California 
Institute of Technology, Northrop Air­
craft, and the Naval Research Lab.

James F. Campbell, Jr., has joined 
Fairchild Semiconductor Corp, after re­
ceiving a PhD in physics from the Mas­
sachusetts Institute of Technology. He 
is a member of the research and devel­
opment technical staff in the micrologic 
section.

Weinschel Engineering, Kensington, 
Maryland, has appointed Kelly Byler 
of Astroel, Inc., 755 Mercy Street, Moun­
tain View, as engineering representa­
tive.

Varian Associates has created a new 
department to concentrate on military 
applications of magnetometry, called 
the military magnetics department. The 
new unit will be managed by Norman 
Hiestand, formerly chief product engi­
neer for Varian's instrument division. 
In addition, several experienced Varian 
scientists will have key roles. These 
include Dr. James Arnold, applied re­
search,- Dr. Jean Rabier, systems engi­
neering; and T. L. Allen, magnetometer 
engineering.

Win W. Tompkins & Co., 3944 El Ca­
mino Real, Palo Alto, has been named 
technical sales reppresentatives for Na­
tional Beryllia Corporation.

Promotion of Clarence E. Elkins to 
senior project engineer for Lynch Com­
munications Systems Inc., has been an­
nounced. Elkins joined Lynch after re­
ceiving his BSEE degree in 1958 from 
the University of California.

Dr. E. Ackerlind has joined the re­
search and development staff of Lynch. 
He is an electronics design engineer andSpeaks Snyder

Alfred Electronics, now located at 
897 Commercial St., has started a new 
32,000 sq ft factory and administration 
building on a four-acre site in Stanford 
Industrial Park, Palo Alto.

OPCOM meeting, and seen

Fred A. Speaks has been named di­
rector of the marketing division of 
Eitel-McCullough, Inc., San Carlos. Prior 
to his present appointment, Speaks 
served as assistant director of market­
ing. He joined Eimac in 1954 in research 
and development.

Ross H. Snyder has been appointed 
staff assistant to Speaks. Before joining 
Eimac, Snyder was manager of the 
video products department of the Am-

International IRE President Ronald M cFarlan paid another visit to the San Francisco Section, attending the December 
n Director Carnahan, Chairman 

—Grid photo

Chairman of the WESCON board of 
directors for 1961 is Albert J. Morris, 
president and general manager of Ra­
diation at Stanford, Palo Alto. Chairman 
of the executive committee is O. H. 
Brown, assistant for corporate relations, 
Eitel-McCullough, Inc., San Carlos.

Convention director is Dr. John V. N. 
Granger, president of Granger Associ­
ates, Palo Alto, and show director is 
Calvin K. Townsend, vice-president of 
Jennings Radio Manufacturing Corp*., 
San Jose.

here with Treasurer Sus s kind, Office Manager Pacak, Regio.
Dunn, and Section Director Morris

Radiation Incorporated has an­
nounced a change in the name of its 
subsidiary, Levinthal Electronic Products, 
Inc., to Radiation at Stanford, which 
will remain a subsidiary of the parent 
company. It will combine the activities 
of Levinthal Electronic Products, Inc. 
of Palo Alto and Radiation's space 
communications division presently at 
Mountain View. The company's Palo 
Alto facilities will be expanded to ac­
commodate the Mountain View division, 
as well as increased Western operations.

Included among the new items of 
business transacted in the area during 
December were the following: Radiation 
at Stanford (formerly Levinthal Elec­
tronic Products) received a 1.2 million 
dollar contract from Varian Associates 
for a high-power tube-testing facility 
to be used in connection with a new 
high-power klystron; Caswell Electron­
ics Corp, and the University of Michigan 
Research Institute have a joint study 
program under sponsorship of the Rome 
Air Development Center to investigate 
possible uses of ferro-electric materials 
in microwave devices,- Eitel-McCullough, 
Inc. has received new orders totaling 
1.3 million dollars from the Air Force 
for delivery over the next eight months 
from both San Carlos and Salt Lake 
City plants,- Fairchild Semiconductor 
Corp, has a 1.4 million dollar order for 
high-reliability transistors from Auto- 
netics Division of North American Avi­
ation; and Ampex Data Products Com­
pany has orders for $600,000 worth of 
digital tape handling equipment from 
Ferranti of England and $552,000 worth 
from Olivetti of Italy.
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To keep posted 
on instruments 
- call McCarthy

The Boards of Directors of Varian 
Associates and Eastern Industries, Inc. 
have announced the preliminary basis 
for a merger of Eastern into Varian. The 
plan is that one share of Varian would 
be issued in exchange for three shares 
of Eastern.

PASADENA:
1055 E. Walnut • MU 1-7411
MENLO PARK:
635 Oak Grove • DA 6-7937
SACRAMENTO-FOLSOM:
ENterprise 1-0879 (no toll charge)

McCarthy associates, inc.
ENGINEERING SALES & SERVICE

IS/-/PAN
CORPORA TSO/V

SENSITIVE RESEARCH 
INSTRUMENT CO.

In San Francisco, SMPTE (Society of 
Motion Picture and Television Engineers) 
has elected new officers: Donald E. 
Anderson, KRON-TV, chairman; Clifton 
R. Skinner, Skinner, Hirsch & Kaye, San 
Francisco, secretary-treasurer; and mem­
bers of the board of managers: W. A. 
High, Oakland Junior College; Stewart 
A. Macondray and W. A. Palmer, both 
W. A. Palmer Films.

Components for Research, Inc., Palo 
Alto manufacturer of ultra-high-voltage 
insulating components, announces the 
appointment of Harold Deck to the post 
of design engineer for specialty trans­
formers.

Most recently active in the design 
and construction of specialized geo­
physical equipment, Deck has, in the 
past, been employed by Hill Transfor­
mer Co., Engineered Instruments, Inc., 
Imperial Geophysical Survey, and Gen­
eral Electric Company.

(Continued on page 26)

Cubic (So. Calif., Ariz.); Fluke (Calif, only); Hughes (No. Calif, only)

SAN DIEGO:
3460 Ingraham St. • BR 4-1100 
TUCSON - FORT HUACHUCA 
YUMA: ENterprise 7250 
PHOENIX:
phone Pasadena MU 1-7411 collect

L. J. Kabell has joined Fairchild to 
head a new section on electro-optical 
devices. Kabell came to Fairchild from 
Stanford Research Institute in Menlo 
Park, where he was a senior research 
engineer in the graphic sciences lab.

Arjun N. Saxena joined the research 
and development laboratories as a 
member of the physics section's techni­
cal staff. Saxena, a native of Lucknow, 
India, received his BS in physics, chem­
istry and mathematics from Lucknow 
University in 1950, and an MS in phys­
ics from the same University in 1952.

information promptly. Instrument service and calibration on all lines. Teletype 
to principals. Branch offices in major industrial areas.

Ask to receive “The Instrument Reporter”—a series of technical bulletins 
the latest advancements in instrumentation.

Instruments to Control . . . Measure . . . Record

iUBIC CORPORATION

Facts on these quality instruments are yours for the asking. A McCarthy 
engineer will give you technical data, demonstrations, price and delivery
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Unique Printed Stripline Circuitry

John T. (Jack) Evans has been named 
sales manager of the Deleon Corpora­
tion. He has been with the Alpha Cor­
poration, a division of Collins Radio; 
Minnesota Mining and Manufacturing 
Corp.; and Beech Aircraft Corp.

1'1

Pat. No. 2-765362 — Pat. No. 2-860176

[SCREEN ROOMS-DOUBLE ELECRICALLY ISOLATED 
LINDGREN ROOMS COST LESS

MICROMEGA FM-6 HIGH-POWER VARACTOR MULTI­
PLIER. Performance characteristics: Input Frequency, 
tunable from 145 to 165mc; Output Frequency, tunable 
from 870 to 990mc; Output Bandwidth, 30mc; Multipli­
cation Factor, 3X2 = 6; Conversion Efficiency @ 2w 
input, —7db @ —20db spurious output and —8db @ 
—60db spurious output; Maximum Input Power, 2w; 
Operating Temperature Range, —50° C. to 4-75° C.
EMPLOYMENT. Opportunities, for physicists 
and engineers.

Micromega Corporation @ 
4134 Del Rey Ave., Venice, Calif. / EXmont 1-7137 An Affiliate of FXR, Inc.

At Microwave Electronics Corporation 
two new engineering section heads 
have been appointed: Dr. Robert W. De 
Grasse and Dr. William E. Waters. De 
Grasse came recently from Murray Hill, 
N.J. where he was a member of the 
technical staff of Bell Telephone Labora­
tory and associated with the Echo I pro­
gram. A graduate in EE from CalTech, 
he spent two years with JPL and was a 
research assistant in the electronics re­
search laboratories at Stanford, where 
his MS and PhD degrees were awarded. 
He is a member of Sigma Xi.

Waters has been with the National 
Bureau of Standards where he did re­
search and development on microwave 
tubes for use in guided missiles, and 
Diamond Ordnance Fuze Laboratories 
where he was active in the development 
of microwave oscillators for proximity­
fuze transmitters. A native Kentuckian,

This is how the GE Stanford Industrial Park plant will look on completion oj 
building program

NO LOOSE STRUCTURAL HARDWARE TO BE LOST OR DAMAGED

They can be assembled and dis-assembled quicker and easier
Compare for yourself . . . Ask for the Data

ERIK A. LINDGREN & ASSOCIATES, INC.
Local Representative: WILLIAM THEISNER & CO. RE 9-6460

405 S. Sunnyvale, Sunnyvale, Calif. ___________

Micromega Varactor Multiplier
Micromega’s Model FM-6 high-efficiency, high-power 
varactor multiplier is unique in its use of printed strip 
transmission line resonators at the low frequency of 
150mc. FM-6 is to be used for tracking deep-space 
probes at the Goldstone Tracking Station of Jet Pro­
pulsion Laboratory.
Write for information on solid state microwave devices.

General Electric Co. has announced 
that it has awarded a $1 41,000 contract 
to Howard J. White, Inc., Palo Alto, for 
construction of an 8,000 sq ft single­
story addition to its electronics plant 
at 601 California Avenue. Completion 
is scheduled for May, 1961.

Bernard L. Pfefer, previously mana­
ger of product planning in the light 
military electronics department, Utica, 
New York, becomes head of a new 
product sales planning operation for mi­
crowave tubes and devices in Palo Alto.

In a major reorganization of the lab­
oratory, which was formerly an engi­
neering section of the company's power 
tube department based in Schenectady, 
the facility has been made a separate 
product section of the department and 
renamed the traveling-wave tube prod­
uct section. Dr. Chester G. Lob has been 
named manager. Lob, a native of New 
Orleans, first joined General Electric in 
1951, having been a development en­
gineer with RCA and a research asso­
ciate at the University of Illinois, while 
studying for his doctorate.

... , 

’?.I ;
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AbleStar

SPACE ELECTRONICS / CORPORATION
930 Air Way Glendale 1, California CHapman 5-7651

Space Electronics Corporation creates and constructs 
a wide variety of advanced electronic systems for the 
nation’s missile and space programs. SEC is now 
responsible for fabricating the airborne and ground- 
based electronic systems for the USAF's most recent 
space booster. In its first flight relying on SEC 
electronic systems, it launched into successful orbit 
Courier IB— the world’s first active-repeater 
communications satellite. The booster:

Willis M. Hawkins, who had a major 
part in the design and development of 
some of America's most important mis­
sile and space programs, has been 

(Continued on page 28)

Waters has a BS in electrical engineer­
ing and an MS in physics from the Uni­
versity of Kentucky. His doctorate is 
from the University of Maryland. His 
memberships include the American 
Physical Society, the American Associ­
ation for the Advancement of Science 
and the Federation of Atomic Scientists.

Scheduled for participation in a sym­
posium on Thermoelectric Energy Con­
version in Dallas, Texas, January 9-l 2 
were Kurt Hubner and William Shockley 
of Shockley Transistor; and William Par­
ker, USNRDL, San Francisco.

Chemprint Corporation has begun 
production of printed circuits at its 
23,000-sq-ft Menlo Park headquarters 
plant. Chemprint Corporation, operating 
with a staff of 25, expects to have a full 
staff of I 20 within the next few months.

Before founding Chemprint Corpora­
tion, G. M. Howard, president, was 
owner and manager of G. M. Howard & 
Associates of San Francisco. Richard J. 
Kuri, vice president and general man­
ager, was with Litton Industries in Los 
Angeles.

The Van Groos Co., Los Altos, an­
nounced the recent staff addition of 
Bob DeLapp, a specialist in electronic 
test instrumentation, and most recently 
supervisor at the Lockheed-Sunnyvale 
measurements standard laboratory. He 
is membership committee chairman of 
the Precision Measurement Society in 
the Bay Area.

Qualified scientists and engineers are urged to direct their inquiries 
to the personal attention of Dr. James Fletcher, president.

Financial matters reported by mem­
bers of our local industrial community 
include the following: Beckman Instru­
ments, Inc. reported record sales and 
earnings of $54,257,282 and $3,092,- 
915 respectively for the fiscal year 
ending last June 30, compared with 
sales of $44,872,768 and earnings of 
$1,771,689 for fiscal 1959, and per- 
share earnings up to $2.24 from $1.30; 
Litton Industries' first quarter sales came 
to $52,111,000 from $36,435,000 for 
the same period last year—a 43 per 
cent increase, with a 40 per cent in­
crease in net earnings — $2,150,000 
compared to $1,537,000 and per-share 
earnings up to 50 cents from 40 cents; 
Varian Associates showed a sales in­
crease of 21 per cent and an earnings 
increase of 11 per cent from figures 
of the fiscal year ending September 
30—sales $46,482,031 from $38,483,- 
543 and income $2,861,886 from $2,- 
580,340, and per-share income up to 
85 cents from 82 cents.
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is specifically 

designed to meet 

the exacting 

requirements 

of the Mobile 

Communications

The Model 560-FM

Standard Signal 

Generator

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

Send complete qualification resume now 
for immediate consideration

LUNAR and PLANETARY 
COMMUNICATION

Model 560-FM
Price - $640.00

Radio Research Engineers 
Design of advanced RF 

transmitter/receiver equipment.

Research Scientists
Digital data and control system 

analysis and synthesis.

Communication Specialists 
Execution of RF tracking and 

communication system projects.

Antenna Specialists 
Analysis, design and evaluation 
of giant Antenna Structures and 

Servo Systems.

CALIFORNIA INSTITUTE OF TECHNOLOGY

JET PROPULSION LABORATORY
PASADENA • CALIFORNIA

MEASUREMENTS
A McGraw-Edison Division

BOONTON,NEW JERSEY

MEASUREMENTS
Standard Signal 

Generator
for mobile communications. ..

Senior Research Specialists

Some specific openings now available
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appointed a vice president of Lockheed 
Aircraft Corporation, the second corpo­
rate officer assigned to Lockheed's mis­
siles and space division in Sunnyvale.

Dr. Francis S. Johnson, Lockheed mis­
siles and space division physicist, was 
among 25 scientists recently appointed 
as consultants to the National Aero­
nautics and Space Administration. John­
son, manager of Lockheed's space phys­
ics research, was the only scientist se­
lected from private industry. He will 
serve on the ionospheric physics panel.

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

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.

Neely Enterprises has added Peter 
W. Bauer, assigned as staff engineer, 
to its San Carlos office. Bauer holds a 
BA degree from San Jose State College 
and a BS degree in electrical engineer­
ing from California State Polytechnic. 
Benjamin L. Holmes, holder of a BS in 
applied physics from the University of 
California at Los Angeles, has been 
assigned to handle the Neely Mobile 
Lab activity.

Philco Corporation has established 
two special departments for space-age 
activities. One, the surface electronics 
department, headed by Frederic N. 
Barry, is intended expressly to design 
and fabricate ground equipment for 
satellite programs; while the other, the 
vehicle electronics department, headed 
by Louis A. G. ter Veen is to specialize 
in the design and development of space- 
borne electronic equipment. Barry was 
in charge of the original development 
and design programs which adminis­
tered the Courier satellite program at 
the Western Development Laboratories, 
while ter Veen has been for the past 
four years a consulting scientist and 
manager of automatic data processing 
and checkout equipment development 
for Lockheed Aircraft missiles and space 
division.

Other personnel appointments at 
Philco's Palo Alto facilities include John 
A. Blickensderfer appointed as an engi­
neering specialist, Edward C. Buurma 
as northwest regional manager, and 
Richard H. Tibbits as engineering spe­
cialist. Blickensderfer has a BE in elec­
trical engineering from the University of 
Southern California and MS and PhD 
degrees from Stanford in electrical en­
gineering. He has been a research asso­
ciate at Stanford and has been with 
Stanford Research Institute and General 
Electric Co. Buurma is a native of Chi­
cago, holding a BS degree from the 
University of Illinois. He has been as­
sociated with TWA, RCA, MMM, and 
Anaconda Wire and Cable. Tibbits at­
tended UCLA receiving an MA in mathe­
matics. He has been with Northrop 
Corp, until this year.



KAY ELECTRIC COMPANY

SWEEPING OSCILLATORS
FREQUENCY MARKERS

AUDIO SPECTRUM ANALYZERS
PULSED CARRIER GENERATORS
RANDOM NOISE GENERATORS

DESIGNED FOR THE PULSED RF APPLICATION

BrooksMiller

I
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_____

I
• TRUE TURN-OFF—(65 TO 80 DB DOWN)

• SHARP, STABLE PULSES—(.03 MICROSECONDS RISE AND DECAY)
• VIDEO PULSES • TRIGGER CIRCUITS • CW GENERATOR

KAY

Micro Iter
(Cat. # 951-A)

Kada-Pulser 
Sr.

(Cat. # 570-A)

S'

Sylvania Electric Products, Inc. made 
several new appointments in the elec­
tronic defense laboratories, Mountain 
View. They were: Raymond E. Franks 
from advanced development engineer 

to engineering specialist (broadband 
antennas); Harold A. Judy, formerly an 
engineer-in-charge, to head of the re­
ceiver section (advanced receivers for 
electronic countermeasure systems); and 
Colonel Francis N. Miller, U.S. Army 
Signal Corps, (ret), formerly chief of 
staff at the U S. Army Proving Ground, 
Fort Huachuca, Arizona, to head of the 
field engineering section.

• A 50-MEGACYCLE
VACUUM-TUBE VOLTMETER

• IMPROVED STABILITY • HIGH IMPEDANCE RF PROBE • 50 MC AMPLIFIER

Carad Corporation of Redwood City 
has moved its headquarters to a new 
building in Stanford Industrial Park, 
Palo Alto. In addition to serving as 
home office of the corporation, the new 
facility will provide 20,000 sq ft of 

production space.

(Continued on page 30)
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Ernest lufer, one of the U.S. Navy's 
experts in the field of degaussing, has 
joined the electronic systems division 
of Dalmo Victor Co. He brings to the 

position of senior project engineer nine 
years' experience as chief engineer of 
the Naval Degaussing Station, Kings­

ton, Washington. He attended Oregon 
State College and University of Basle, 
Switzerland. He is a member of the 
National Association of Naval Technical 
Supervisors.

Frequency Range:—50 cps to 50 me. Direct reading in volts and decibels.

Accuracy—±5% of full scale. Frequency response, ±1 db.

Voltage Range: 1 mv to 1-V full scale in 7 ranges.

Input Impedance: Capacitance 5 mmf; resistance loading dependent on frequency 

(1 megohm at 1 me, to 30 K ohms at 50 me). No tuning.

Price: $645.00 f.o.b. factory.
$710.00 F.A.S. New York

Write for Complete Catalog Information

KAY ELECTRIC COMPANY
Dept. G-l Maple Avenue • Pine Brook, N.J. • CApttal 6-4000

Precision Electronic Instruments 
for Laboratory and Production Line

Frequency Range: 10-80 me direct reading 0.5% frequency dial.

Pulse Width: Variable 0.2 to 20 microseconds.

Pulse Repetition: Variable 400 to 4,000 pps.

Price: $795.00 f.o.b. factory.

$875.00 F.A.S. New York

Election of Rex E. Brooks, formerly 
, national sales manager, to the newly 
I created position of vice president for 
| sales and advertising at Electro Engi- 

1 neering Works has been announced.
Brooks joined Electro Engineering Works 

I in 1951 after graduating from the Uni­

versity of California.

k Al
Eranks Judy
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SAN FRANCISCO
PACIFIC WHOLESALE
1850 Mission St.
UN 1-3743

SAN JOSE
SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

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
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Tung-Sol 
Silicon Power 

Rectifiers

I
i
I

■

Deere Electronics, Inc. 1575 Laurel 
Street, San Carlos, has been appointed 
representative for PCA Electronics, Inc. 
The representative firm is headed by 
Jerry Deere and Dan Smith.

® TUNG-SOL
ELECTRON TUBES • SEMICONDUCTORS

Lenkurt Electric Co., Inc. has sent 
Gerd D. Wallenstein, vice president, 
product planning, to the second plenary 
meeting of the International Telegraph 
ond Telephone Consultative Committee 
(CCITT) at New Delhi, India, where he 
will represent GT&E's U. S. telephone 
operations. Lenkurt and VHM Corp, of 
Oakland have signed a license agree­
ment under which the latter will manu-

*

For any eastern expatriates, this is what the December New York blizzard looked 
like, appropriately swirling about the Sylvania mobidic mobile digital computer— 
ruggedized for severe environmental operation. Entering, Brig. Gen. J. C. Mona­
han, chief of the Signal Corps research and development division; and Henry 

Lehne, Sylvania vice president

facture and market six different types 
of advanced electronic test equipment 
developed by Lenkurt.

Herbert K. Krengel has been appoint­
ed commercial marketing manager of 
Lenkurt, San Carlos. Krengel has been 
with the firm since 1950, when he was 
appointed as an applications engineer.

Berton E. Dotter, Jr., has joined Len­
kurt Electric in San Carlos as a senior 
electrical engineer in government sys­
tems engineering.

He formerly was with General Tele­
phone Co. of California, Los Angeles. 
Both firms are subsidiaries of General 
Telephone & Electronics.

fContinued on page 32)

Service-proved Reliability 
for the broadest variety of 
applications
Tung-Sol silicon power rectifiers, 
ranging from 250 ma to 100 amps, 
were designed to meet the most ex­
acting military and industrial specifi­
cations with unqualified dependabil­
ity. The select line, comprised of 45 
types in nine standard packages, 
cfirectly replaces more than 300 com­
petitive types. For the new Tung-Sol 
silicon rectifier interchangeability 
chart and quick and efficient techni­
cal assistance in the application of all 
Tung-Sol components, contact:

Dean Watkins, Provost Terman, Mrs. Terman, Bill Hewlett, and Richard John­
son engage in earnest conversation at a recent open house celebrating completion 

of unit two of the Watkins-Johnson plant in Stanford Industrial Park
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Wesgo—long the standard of the vacuum tube industry.
a growing supplier of semiconductor components.

WESGO-a local manufacturer offering these 
premium quality products to the electronics industry:
High alumina ceramics—three vacuum-tight aluminas with Al20.{ contents 
from 95% to 99.5% and one virtually pure porous body (99.85% minimum Al.,0.).
These strong, hard, abrasion resistant ceramics offer exceptional chemical 
inertness, high thermal conductivity, superior electrical properties, even at 
extremely high temperatures. Available in sizes and shapes to meet your 
individual specifications.
Ultra pure low vapor pressure brazing alloys—a complete range of melting 
points and wetting characteristics, available in wire, ribbon, sheet, powder, 
preforms and the new Wesgo Polyform, for flexibility and economy.
“VX” Super Refractory—Wesgo ceramics with uniquely high resistance to 
thermal shock, ideal for use in furnace brazing, available in boats, slabs, special 
brazing fixtures.
Silver metallizing paint & flake—electrically conductive coating for ceramics, 
glass, plastics, mica, titanites, paper and other materials.
Precious metals—high purity platinum, gold, silver and alloys of these 
metals in many forms to meet your need.

fFNKURT FLECTR/C
Subsidiary of GENERAL TELEPHONE & ELECTRONICS

WESTERN GOLD & PLATINUM COMPANY
Located to serve you • Dept. G1 525 Harbor Blvd. • Belmont, Calif. • LYtell 3-3121

ENGINEERS
Lenkurt Electric Company, Inc., the world’s major specialist in multi­
plexing and microwave radio systems for telephone, telegraph, and high 
speed data transmission offers outstanding opportunities for microwave 
engineers. Communication in the microwave spectrum is playing a greater 
and greater part in long distance transmission. If you have experience in 
video amplifiers, broadband IF circuits, microwave test and design tech­
niques, an understanding of semi-conductor applications in the microwave 
region, and a B.S. degree or higher, Lenkurt, the recognized leader in long 
distance transmission invites you to join its family of communications ex­
perts. Top salary, liberal fringe benefits, including stock purchase plan and 
outstanding education refund plan, and relocation expenses are guaran­
teed for selected engineers. Lenkurt’s modern engineering labs are located 
on the sunny San Francisco Peninsula.
Of further interest to us are mechanical engineers who have had expe­
rience with the mechanical design of microwave components and the latest 
processes for the fabrication of such devices. New production techniques 
play a prominent part in the overall program.
Also, other engineering open. Send resume or call collect.

E. Jack Shannahan, Employment Manager • Lenkurt Electric Co., Inc.
1105 County Road • San Carlos, California • LY 1-8461, ext. 281

o
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convenience, low cost, light weight

VOLTMETER

VOLTAGE ADJUST

32— grid

AUDIO & VIDEO AMPLIFIERS. High and low 
impedance models of 30 or 40 db gain respec­
tively. Cylindrical configuration is ideal for lab 
set-ups. Connectors in any combination are 
available at no extra cost: (male or female) 
banana plug, UHF, “N”, BNC. Transistorized — 
powered by Burgess P6M or RCA VS300. Battery 
life on various models 500 to 1500 hours. Gain 
vs. frequency curve supplied with each unit.

LOCAL SENSE

REMOTE SENSE

POWER ON

OVER-VOLTAGE

OVER-CURRENT

LOCAL START­
REMOTE START

START

VOLTMETER
SWITCH

POWER
RECTIFIER-FAILURE 
INDICATOR

FAN FAILURE 
INDICATOR

TRANSISTOR FAILURE
INDICATOR

PRIMARY
POWER FAILURE 
INDICATOR

STOP
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John C. Beckett has become general 
manager and chief engineer of Palo 
Alto Engineering Company. Prior to this 
Beckett was chief engineer for Wesix 
Electric Heater Company in San Fran­
cisco, a post he had held since 1945.

MISSILE POWER SUPPLY VERSATILITY— 
AT 28V DC, 300A

EVERY CONTROL AND INDICATOR NEEDED 
IS ON THE FRONT PANEL!

Harold Lakin has joined the staff of 
Litton Industries' electron tube division 
as a production engineer in the crossed- 
field department. Lakin has 11 years 
experience in the design, development, 
and production of microwave tubes. 
He most recently was head of fabrica­
tion design for Eitel-McCullough, Inc.

Roy E. Woenne, who has been manu­
facturing director of the division, has 
been named vice-president and techni­
cal director of Litton World Trade Corp., 
with headquarters in Zurich, Switzer­
land. Woenne joined the original 
company bearing the Litton name as its 
first employee on May 1, 1935, while 
a student at San Mateo College.

Dr. Gerald E. Pokorny has joined the 
San Carlos staff as a senior scientist in 
the research laboratory. For the last 
seven years, Pokorny has been section 
chief of the United States Army Signal 
Corps microwave research section, Fort 
Monmouth, N.J.

$60 to $90
6 oz.

4 7s" long
10 day delivery

Don O. Horning of Berkeley has been 
appointed general chairman of the 
1961 Bay Area Committee for Engi­
neers' Week, the San Francisco Engi­
neering Council has announced.

Ten high school science and mathe­
matics students will compete for the 
Engineers' Week scholarships, drafting 
sets, and slide rules—winners to be 
announced at the annual Engineers' 
Week banquet at the Sheraton-Palace 
Hotel, February 23. Contestants are as 
follows: Tamalpais Union High School, 
Dean Bandes; Lowell High School, David 
W. Kuperstein; San Mateo High School, 
Thomas F. Mitchell; Carlmont High 
School, Douglas M. Campbell; Tennyson 
High School, George F. Ray; Piedmont 
High School, Stephen H. Garrison; Oak­
land High School, David Weinstein; Las 
Lomas High School, Don Cook Jensen; 
Benicia High School, Charles Edward 
Kimble; De Anza High School, David L. 
Corl. Selections were made by the fol­
lowing zone chairmen of the scholarship 
committee for Engineers' Week.

Mill Valley, Novato, Petaluma — 
Dion Ramsey-Raisin; San Francisco — 
Robert C. Peterson; San Mateo, Burlin­
game, Half Moon Bay—D. E. Callis; 
San Carlos, East Palo Alto—Allen Lee; 
Livermore, Fremont, Castro Valley — 
Professor L. London; Alameda, Hayward i 
—James Wilson; Oakland—J. Elmer; 
Orinda, Walnut Creek—Roger R. Riley; | 

Antioch, Pittsburgh, Martinez—G. Bor-  
na; and Berkeley, Richmond — Wilson 
S. Pritchett.

KANE ENGINEERING LABORATORIES
845 Commercial Street • Palo Alto, California

january 1961

Perkin’s new missile checkout power supply gives you the 
widest range of control and protection available. Its faithful 
performance is typical of that of hundreds of types of power 
supplies, with ratings to 1000A, produced by Perkin for 
such programs as Titan, Lacrosse, Atlas, Polaris, and Hawk.
■ Send Perkin your specifications, without obligation, for 
an accurate analysis and helpful suggestions.

PERKIN ELECTRONICS CORP. c I 
345 Kansas Street, El Segundo, California, SP. 2-2171

ELAPSED TIME
\ AMMETER
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free
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ENGINEERING
^REPRESENTATIVES

• American Measurement & Control, Inc.
Torque Motors, Servo Valves

•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

• 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

on both the West

Drop in for a

ABACUS

and learn about the opportunities 

for career advancement with our 

many client firms 

and East Coast.

Recruiting Associates
(A Division of the Permanent 

Employment Agency)

825 San Antonio Rd. Palo Alto 
DA 6-0744
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ACTUAL SIZE

10.000 UH

ASK FOR OUR MICRO-MITE BULLETIN
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J. W. MILLER COMPANY • 5917 So. Main St., Los Angeles 3, Calif.

Nicknamed the "Micro Mite", these reliable, rugged coils 
exhibit high Q, very low distributed capacity, all concentrated 
into an amazingly small package.

Impedance Bridges and Accessories
Decade Voltage Dividers
Decade Resistors and Capacitors
ESIAC Computers

March 20-23—1961 IRE International 
Convention. Waldorf-Astoria Hotel and 
New York Coliseum, New York City.

<1
QUALITY

February 15-17—1961 International 
Solid-State Circuits Conference. Univer­
sity of Pennsylvania—Sheraton Hotel, 
Philadelphia, Penna. Lewis Winner, 152 
West 42 Street, New York, N.Y. (Local 
participants include: David F. Allison, 
Robert H. Beeson, Victor H. Grinich, 
David Hilbiber, James Nall, Robert 
Schultz, and Robert L. Trent, Fairchild 
Semiconductor Corp.; Russell B Riley, 
Hewlett-Packard Co.; Hewitt D. Crane 
and Edwin K. Van De Riet, Stanford 
Research Institute; and J. Gibbons and 
M. M. McWhorter, Stanford University.)

NON-IRE EVENTS
January 1 9—Northern California Sec­

tion, American Society of Lubrication 
Engineers: "What and Why of Ashless I 
Detergent in Motor Oil," by F. A. Chris- I 
tiansen, California Research Corpora­
tion, Richmond. Spongers Fish Grotto, 
foot of University Avenue, Berkeley. 
Social hour, 6:00 P.M., dinner 7:00 PM.

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

ELECTRO-MEASUREMENTS. INC.

IRE PAPERS CALLS
January 30—1 00-word abstracts on 

Electronic Data Processing and Space 
Technology for 15th Annual Spring 
Technical Conference, Cincinnati Sec- , 
tion IRE and American Rocket Society 
(Cincinnati, Ohio, April 12-13, I960-

I

formerly I

AT YOUR SERVICE, the world's largest direct 
telephone network I Local directory listings 
in all principal marketing areas — no long 

distance charges? Check the yellow pages — 
call us direct for fast, accurate product, purchasing, service 
information. Any questions9 Use your phone. Talk to 
ESI Applications Engineer at the factory as easily os 
calling across town or to the next office. If we are not 
listed in your exchange, call us collect — 

CHERRY 6-3331, PORTLAND, OREGON.

The "Micro Mite" coil construction permits miniaturization 
without the use of ferrite materials, thus maintaining 
temperature stability to 125 C. These hermetically sealed 
molded coils conform to MIL-C-15305A.

■

Miller's new "Micro Mite" coils are perfect for use where 
weight, space and high Q considerations are involved. Their 
volumetric reduction ranges up to 80%, with current ratings 
approximately 75-300 millamps and standard series values up 
to 10,000 uh.

of interest
IRE MEETINGS SUMMARY

February 1-3—1961 Winter Conven­
tion on Military Electronics. Biltmore 
Hotel, Los Angeles, Calif. Dr. John 
Myers, Hoffman Electronics Corp., 3717 
S. Grand Ave., Los Angeles, Calif. Local 
participants include Dr. William Shock- 
ley, Shockley Transistor Corp.

CHttOI n
Ki

January 24—Peninsula Chapter, Cali­
fornia Society of Professional Engineers: 
"An Eyewitness Account of the Chilean 
Earthquake Damage," an illustrated re­
port on behalf of the National Science 
Foundation, by Karl V. Steinbrugge, 
P.E., chief structural engineer, Pacific 
Fire Rating Bureau. Benjamin Franklin 
Hotel, San Mateo. Dinner 7:00 p.m. (no 
reservations required); program 8:00.

January 28-30—The University of 
California's Medical Center and Univer­
sity Extension and the Schering Founda­
tion: "Control of the Mind," a symposium 
of the world's foremost medical scien­
tists and men of letters. Participants will 
include Aldous Huxley, Arthur Koestler, 
H. Stuart Hughes, Harold D. Lasswell, 
and others. Further information may 
be obtained from the Department o* 
Continuing Education in Medicine, Uni­
versity of California Medical Center, 
San Francisco 22, California.



FOR A SURE MOVE

IN ELECTRONIC PRd CTS

GEN ESYS

11636 VENTURA BOULEVARD. NORTH HOLLYWOOD, CALIFORNIA

Waveform Details of a 100-v Staircase

Type Z Plug-In Unit f.o.b. Factory $525
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Tektronix, Inc. PALO ALTO FIELD OFFICE

3944 Fabian Way, Palo Alto, California, DAvenport 6-8500

I

KUCCIU 
tASOftAtomts mc

or n mi no 
OCVKIS ■<<

• NO. HOLLYWOOD
TRIANGLE 7-0173

• PALO ALTO
DAVENPORT 6-1493

Horizontal Expansion 
500 Times

Vertical Expansion
500 Times

• SAN DIEGO
BROADY/AY 3-5500

tlCCTRONIC
ASSOCIATES. LMG

• PHOENIX L TUCSON 
ENTERPRISE 1200

John Francis O’Halloran & Associates
ELECTRONICS ENGINEERS - SALES REPRESENTATIVES

TYPE Z
PLUG-IN UNIT 

for
Tektronix Oscilloscopes

BOONTON 
ELECTRONICS 

coeeStatham
OCVtlOPMtHT 
CORPORATION E

llVINTMAl (ItC'RONlC 
. PRODUCTS INC

Horizontal
10 psec/cm

Horizontal
10 psec/cm

Horizontal 
5 ms/cm

Vertical 
25 v/cm

Vertical 
50 mv/cm 

Vc = -5.5

Our men are trained in the application of these manufacturers’ 
products and will be happy to consult with you about your 
technical problems. Let us hear from you.

New differen­
tial plug-in pre­
amplifierrejects 

up to 100-v of an input 
signal ... accepts 100-v 
waveforms for oscillo­
scope display at 50-mv/ 
cm sensitivity...provides 
an equivalent vertical 
scale length of ±2000 
centimeters.
The unique Type Z can 
be used in all Tektronix 
Oscilloscopes that ac­
cept “letter-series” plug­
in units

gssiS
Wlflfl 
HlMU

Vertical 
50 mv/cm

®
(LCCTRONIC 

MEASUREMENTS 
. CO . INC

Send to: C. Farrell Winder, Papers Chair­
man, Cincinnati Section IRE, Baldwin 
Piano Company, 1801 Gilbert Ave., 
Cincinnati 2, Ohio.

February 1—750-word abstracts with 
biographical sketch of the author, both 
in triplicate, for the 5th National Con­
vention on Military Electronics (MIL-E- 
CON 1961, Washington, D.C., June 
26-28, 1961). Send to: Harry Davis, 
SAFRD, the Pentagon, Washington 25.

advanced education
TO SCHOOL

A broad range of courses offered by 
University of California Extension will 
be available to electrical engineers be­
ginning in February. Professional level 
courses will include Wide-Band Am­
plifiers, Feedback Control Systems, 
Analysis of Transistor Circuits, Design 
and Components of Digital Computers, 
and Infrared Systems.

Microwave Antenna Design—Reflec­
tor Design Theory, a revised version of 
an earlier course, will be offered for 
the first time with professional-level 
credit.

Nev/ mathematics and statistics 
. courses include Partial Differential Equa­

tions, Matrices and Vector Spaces, and 
i Methods of Probability Theory, a syste­

matic development of the concepts and 
facts of probability theory needed for 
the technical treatment of statistical 
communications problems. Topics will 
include continuous-time stochastic proc- 

I esses and spectral analysis.
Other courses in electrical engineer­

ing will include: Electromagnetic Fields 
and Waves, Linear Systems Analysis, 
/Aicrowave Measurements, Basic Tran­
sistor Analysis and Circuitry, Engineer­
ing Electronics, Solid-State Electronic 
Devices and Microsecond-Pulse Tech­
niques. A related physics course will 
be Introduction to Atomic Structure.

These and numerous other courses 
| will be offered in Bay area locations 

including Mountain View, Redwood 
| City, San Francisco, and Berkeley. De- 
I tails of their scheduling may be 
| obtained from the Engineering and Sci- 
fi ences publication for Peninsula classes, 
J or the Engineering and Sciences cata- 
I logue. For additional information, con- 
® tact Engineering and Sciences Extension, 

|_i University of California, 2451 Bancroft 
I Way, Berkeley 4, TH 5-6000, Ext. 2251.

February 15—50 to 100-word sum­
maries of approximately 2500-word 
papers (the latter not required until 
time of presentation), in triplicate, 
for the Chicago Spring Conference on 
Broadcast and Television Receivers (Des 
Plaines, Illinois, June 15-16, 1961). 
Send to: Neil Frihart, Motorola, Inc., 
4545 W. Augusta Blvd., Chicago 51.

MENIO PARR
_ I ENGINEERING



section
MEMBERSHIP STATUS

l

METER REPAIR

INSTRUMENT REPAIR

QUALITY CONTROL

JACK KAUFMANPRODUCTION FLOOR TESTING

EQUIPMENT EVALUATION
Representing:

Consolidated Electro­
n’s low cost - only $995.00

CONNECTORS
It’s accurate — %% (you can get 1/4%)

Peerless Electric Products

Vacuum Tube Products

36— grid

ipment.

Chances are if you’re in one of these depart­
ments you do your own calibrating of meters, 
VOM’s, VTVM’s, instruments, etc.

It’s compact — only 10!4" standard 19" 
rack panel.

126 - 25th Avenue 
San Mateo, California 

Fireside 1-4942

Alexander F. Amberson 
Robert L. Annett 
Jeff R Bailey, Jr. 
Robert B. Barnett 
Otto Biscevic 
Gene D Blauder 
Mark S. Blumberg 
Dimitry A Bobrott 
Jeon F. Bodine 
William N. Bogle 
Arthur J. Brodersen 
James A. Brush 
Fletcher J. Buckley 
John H. Buerfeind 
William W. Bullard 
Steven J. Burks 
Jerome L. Burroughs 
Joseph V. Campagna 
Mark D. Capitola 
Wayne Carey 
Lee W. Carrier 
Frank W Cervenka 
Robert L. Chang 
Philip W. Cheney 
Hua-Thye Chua 
William A. Clark 
David A. Coats 
Wm. N. Compagno, Jr. 
John N. Cooper 
Gerald A. Coquin 
Gary E. Cromer 
William C. Cutler 
Vytautas J. Danis 
Stephen J. De Armond 
William E. Devereau 
John T. Donohue 
John S. Dour 
James H. Eaton 
Thomas F. Egan 
David K. Fibush 
Lyle W. Finn 
Donald J Flynn 
Barry L. Foley 
Kuey Fong 
George F. Fredrick 
Joseph F. Fry 
Michael D. Gainey 
James B. Gambrell 
Michael J Gans 
Carl W. Geist, Jr. 
Michael Gemperle 
Ronald C. Given 
Frederick W. Gloeser 
Kurt E. Golden

Ronald B. Keeney 
Richard T. Lacoss 
John R. Lake 
Alan E. Lcbel 
Billy G. Link 
Gary E. Lykins 
Julian P. Masterson 
Warwick D. Musson 
Willard F. Palmer 
Doyle A. Parkes 
Robert H. Pfeil 
Lloyd L. Philipson 
David E. Reynolds 
Robert G. Rose 
Douglas H. Turner 
George W. Washburn 
Irom J. Weinstein

Gladding McBean & Co.
TECHNICAL CERAMICS

Guardian Electric Mfg. 
RELAYS, STEPPERS, CONTACTORS, 

PROGRAMMATION

Division
Hughes Aircraft Co.

STORAGE MEMORY TUBES, SPOT WELDERS, 
VACUUM APPARATUS

Electro Switch Corp.
ROTARY SWITCHES, COMMUTATORS

Division
Altec-Lansing Corp.

TRANSFORMERS, FILTERS, POWER SUPPLIES

dl

•4 • ‘ Hr-

INICAL CORR
• Woodside 77, H. Y.

Pong N Lem 
Gordon K. K. Leong 
Robert Leong 
Thomas H. Le Vasseur 
Robert S. Lewis 
Wesley N. Lindsay 
Alec G. Little 
Robert W. Lotz 
Francis Lum 
Noel P. Lyons 
Bill A. Moasberg, Jr. 
Frederick W Macondray 
James M. Maley 
Gene R Marcum 
Francis Mark, Jr.
Robert L. Martin, Jr. 
Roynard E. McCormick 
Joseph D. Meurrens 
Robert J. Millord 
Stanley K. Miyashiro 
Thos. O. Monaghan, Jr. 
William W. Moulden 
Larry E. Mullinix 
Hiroyuki Nagata 
Sadaaki Nanai 
Thomas C. Nelson 
Bruce H. Nesbit 
Junji Nishikawo 
Toshimitsu Nishimura 
William F. Oliver 
Joseph F. A. Ormsby 
Donald E. Otvos 
Takoo Ozawa 
Alvin L. Pachynski, Jr. 
Carmen A. Paladino 
Gayion C. Patterson 
Bradford L. Peery 
John Peschon 
Myron C. Pogue 
Thomas J. Poole 
Yee Pon 
Tadikondo N. Rao 
George U. Ramos 
Louise L. Ramsey 
Richard H. Rasmussen 
Harry J. Ratchford 
William A. Rawlings 
David L. Redo 
Jacques Richalef 
Michael A. Reilly 
Stanley L. Reisch 
Richard A. Rennolds 
John A. Ripa 
Thomas R. Roag

(Continued on page 38)

It covers 99.44% of the AC, DC and resis­
tance ranges you run across.

Order directly from Mid-Eastern or from our 
representative in your area (see EEM catalog).

Rudi E. Albrecht 
William W. Anderson 
Erling N. Bellond 
Larry M. Cohen 
Joseph A. Conn 
George R. Cook 
Donald J. R. Cormier 
Sterling W. Davis 
Richard O. Fimmel 
Lionel L. Fray 
John H. Gamble 
Henry C. Gammell 
Bernard R. Gandler 
William Halpern 
Georg M. Herzfeld 
Kay Mane L. Hing 
Dale Horelick

Le Roy D. Yancey

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

Mini Lines
The new 
miniaturized

..... '"1

the

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

jiptical core de­
fers wide range 

jferistics.

MID - EASTERN 
ELECTRONICS, INC. 
32 COMMERCE STREET 
SPRINGFIELD, NEW JERSEY

Our Delay Lines are being 
used by leading manufac- 
turers of ' commercial and 

military electronic r-‘~-

COLUMBIA TE
61 02 Thirty-First Ave.

If so, the Model 600 Meter Calibrator was 
designed just for you.



WELDED
CIRCUIT

PRODUCTION
IS HERE!

Let this most experienced team in industry put YOU in the picture NOW

\iz
T E C H - S E R,

- TSI "

7K

WEMS, INC. Completely integrated facilities for 
design and fabrication of welded electronic modules 
and systems utilizing this advanced packaging tech­
nique. Included are metallurgical and chemical 
laboratories for scientific evaluation of welded 
joints and module encapsulation. Prototype, pro­
duction and consultation services for any or all of 
these unique skills are available.

FLOTRON INDUSTRIES, INC. Flo-Line modula 
production systems and holding fixtures provide 
maximum utilization of work stations or assembl 
lines; introduce substantial cost savings along with 
increased efficiency and versatility.

Dunkirk 5-1765
DAvenport 5-3251

ACademy 2-1121

WELDMATIC (Division of Unitek Corp.) Advanced 
stored energy welders (precision 1-4 millisecond 
pulse) provide controllable, exactly repeatable pro­
duction welds; outstanding performance in reliabili­
ty of welds and welding equipment through years 
of field proven operation.

For information contact TSI at any of these locations: 
3540 Wilshire Blvd., Los Angeles, Calif. 
640 Donohoe Street, Palo Alto, Calif. 
P. 0. Box 6544, San Diego, Calif.

INC.
Electronics Engineering Representatives
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ENTIRE METER SCALE! f 0
1 mv — 250 v, 20 cps — 20 kc

DrtlKtlS

II

BALLANTINE Motel 300-G Price $315

SENSITIVE ELECTRONIC VOLTMETER

Write for brochure giving many more detai/s

Inc.

january 1961

1 «wr

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

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

the recruitment picture
OCTOBER?

Wolter W. Kohl 
Ronald P. Kovacs 
Edw. V. Laney, Jr. 
Richard J. La Rocca 
Ronald A. Ledgett 
Emile W. Lee 
Leland E. Leisz

Le Grande O. Hatfield 
Lawrence R. C. Hawley 
Bernhard F. Henschke 
Howard T. Humphrey 
John F. Kropf
Charles A. Lockwood, III 
William C. Miller, Jr. 
Richard E. Monnier 
Robert W. Newcomb 
James L. Palmer 
Andy M. Prophet 
Nicholas S. Szabo 
Gordon B. Vail

A. Peter Rodgers 
Stanley C. Rogers 
Charles H. Rulofson 
Dion R. Salfen 
Yozo Satoda 
William D. Scott 
Eugene Sekiguchi 
Armenak A. Shahbozian 
Jack L. Sherman 
Richard J. Sherman 
Ronald M. Shimer 
Charles G. Smith 
Edward M. Smith 
Larry R. Suelzle 
Masaki Suenaga 
Earl W. Swan 
Josiah J. Taylor, Jr. 
James E. Thompson 
Robert A. Tims 
Stan R. Trost 
Robert F. Tusting 
Jay W. Tutt 
James M Umphrey 
Allan Vasenius 
Jerry E. Voerge

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

ASSOCIATE MEMBER
James G. Kahle

MEMBER
Richard C. Bitgood 
Howard Z. Bogert 
Jack E. Bresenham 
George B. Carpenter 
Eugene N. Clark 
Yi Him Co
Brian K. Conant 
John P. Dirksen 
Jordan J. Dobnkin 
Donald L. Epley 
Charles G. Ernst 
Curtis Franklin, Jr. 
Douglas A. Gray

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

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

German Gonzalez 
Fred G. Gunter 
George W. Haines, Jr. 
Raymond E. Halfaker 
Norman E. Hall 
Byron J. Hansen 
James G. Harris 
Clarence T. Hasty 
George M. Heffner 
Harry S. Hewitt 
Herbert H Hickman 
Melvyn M. Hisaka 
Robert J. Honeycutt 
Irving J. Hogan 
Goy W. Hong 
Thomas G. K. Hong 
Andrew E. Hooper 
Monty W. Ichinaga 
Roy M. Ito 
Warren D. Jackson 
Mark E. Jensen 
Hisoshi Koneko 
Craig L. Keith 
Harold R. King 
Robert H. Klinger 
Kenneth Y. Kobayakawa Lars Weber, Jr.

James R. Wheeler 
Robert M. Whelton 
Will am A. White 
H Craig Wiles 
Robert A. Wilson 
William W. Wilson 
Harvey Yee 

Paul P. J. Yeh

-______ 20

The demand for engineers and scien­
tists continued to climb in October, 
according to Deutsch & Shea, Inc., tech­
nical manpower consultants. The Engi- 
neer/Scientist Demand Index developed 
by the firm up to 1 16.2, almost 10 per 
cent above the September figure. This 
rise, according to company spokesmen, 
reflects sharply increased newspaper 
classified advertising by firms seeking 
professional men and may indicate in­
creased urgency in the search for tech­
nical personnel.

The Engineer/Scientist Demand Index 
is based on information supplied by 27 
newspapers in major market areas 
throughout the country, and by 16 tech­
nical journals in key technical fields.

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

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

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

O Does not require stabilized input volt­
age. Less than V2% change in indica­
tion with power supply change from 
105 v to 125 v.

I

e?>, — Since 1932 —

® BALLANTINE LABORATORIES 
Boonton, New Jersey

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

ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TO 1.000 MC
l*pz»Mnted by CARL A. STONE ASSOCIATES, Inc., 825 No. Son Anlonio Rd. — Palo Alfo, Calif.
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SPURRED ON 
to meet the needs of 
the Electronic West...

F X R, Inc.
WEST COAST DIVISION
4134 Del Rey Ave • Venice. Calif. 
EXmont 1-7141 • TWX SMON7725

Test Equipment, 
Electronic Test 
Instruments, 
High-Power Modulators, 
and High Voltage Power 
Supplies.
For additional detailed 

information concerning FXR products or 
capabilities, write, call or TWX

FXR • WEST COAST
now provides a full staff \

of experienced microwave sales '
engineers, a complete

service facility and West Coast
delivery from stock. ^k

Experienced engineers, based locally, 
means prompt technical advice 

and assistance • local servicing means no 
delays • local stock of equipment

and replacement parts means a reliable 
u source for Precision Microwave

\^k QtOfQ
\\ « O ®
\ ^k . Q G — © °
\ - © © n&r; • ** ■

k \ UNIVERSAL KLYSTRON
\ ^k POWER SUPPLY

PRECISION MICROWAVE EQUIPMENT . HIGH-POWER PULSE MODULATORS • HIGH VOLTAGE POWER SUPPLIES • ELECTRONIC TEST EQUIPMENT

January 1961
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DE MORN AY
STUB TUNERS

i 4

Variable ARes

January 1961
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Units are available with outputs 
to 200 KMC 'sec.

NEW FERRITE-LOADED 
CRYSTAL MULTIPLIER

—the finest money can buy, offering 
precise resettability . . . micrometer 
depth control . . . VSWR as high as 
20/1, as low as 1.02 . . . micrometer 
readout to .0001".

You have long wanted more power at Ultra­
microwave" frequencies. These ferrite-loaded 
harmonic generators deliver 10 db more power 
at the second harmonic.

CLICHE' DEPT.
We not only claim 
“the most complete line” 
—we have it!

ULTRAMICROWAVE’ EQUIPMENT
This line—the most widely used in 
America today — has opened new 
horizons in microwave applications. 
If you are interested in higher and 
higher frequencies, get in touch 
with us—we’re now’ working with 
frequencies up to 300 KMC/sec.

UNIQUE FERRITE ISOLATORS
We use a special ferromagnetic 
compound in these units.
Result: improved unidirectivity.

Typical Specifications
Frequency range: full waveguide bandwidth

Insertion loss: 1.0 db max.
Isolation: 30 db min.

VSWR: 1.15 max.
Overall length: 5%"

MANUFACTURERS OF:
Microwave Products. Educational, 
Medical. Laboratory Instruments
For precise quantitative analysis of:
• Dielectric properties of solids and liquids
• Ferromagnetic effects
• Paramagnetic relaxation and resonance effects
• Absorption spectra of gases
• Molecular beam resonance
• Superconductivity phenomena
• Microwave accelerated particles
• Radiometry
• Velocity and phase by interferometry
• Transmission and absorption spectrometry
• Plasma diagnostics

1

I.

lb-* J
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OLD! OLD! OLD!
—yes, we're proud to 
have the oldest name 
in the business.

Exclusive features:
° Hermetically sealed
• Temp. comp. 10 s fMc/°C, —30 to +70°C
• Covers full waveguide bandwidth
• High Q values
• .0001 micrometer resolution

A CHALLENGE TO YOU!
Buy any one of our 1500 stock items. 
Try it. If it doesn’t meet our specifica­
tions, the person who verifies this and 
notifies us will receive a reward of $50.00.

This offer holds good for orders placed 
until the end of the month following 
publication of this issue.

WHAT IS THE FREQUENCY 
STANDARD FOR THE U.S.A.?
ANSWER: By act of congress, the U.S. Bureau 
of Standards determines the primary standard, 
based on the revolution of the earth. Our unique 
design, methods, and environmentally controlled 
calibration procedures enable us to deliver pro­
duction cavity wavemeters calibrated to an 
accuracy of 1 x 10*. Transfer of frequency cali­
bration from U.S. Bureau of Standards data is 
accomplished well within the limits defined.

STANDING WAVE DETECTORS
Exceptionally accurate . . . patented, gearless, infin­
itely variable speed drive . . . linear displacement 
readout to .01 mm . . . direct phase readout . . . only 
30 seconds to change to any of 10 other waveguide 
sections, with perfect alignment.
Available from 5.8 KMC to 300 KMC.
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INDEX TO ADVERTISERS 
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42
13
33
28
32

Representorive 

......... Premmco, Inc. 
.O'Halloran Assoc. 

McCarthy Associates 
.Jay Stone & Assoc. 

Instruments for Measurements 
......................Jay Stone & Assoc. 
. T. Louis Snitzer Co. 

. V. T. Rupp Co.
...Neely Enterprises 
.O'Halloran Assoc. 

 Premmco, Inc. 
...... Premmco, Inc.
McCarthy Assoc.

O'Halloran Assoc.

Sanborn Company  
Scientific-Atlanta, Inc  
Sensitive Research Instrumenl 
Sierra Electronic Corp  
Sorensen & Co., Inc.
Sperry Microwave Electronics Co 
Statham Development Corp  
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.
Wiancko Engineering Co. V. T. Rupp Co. 
Wincharger Corp. (Zenith Radio Corp.). Premmco, Inc.

7
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Arnold Engineering Co  
Ballantine Laboratories  
Columbia Technical Corp. . 
DeMornay-Bonardi ...............
du Pont de Nemours & Co. (Inc.), E. I. ...........
Electro-Scientific Industries, Inc. ...
FXR, Inc
FXR, Inc., West Coast Division  ......
Fluke Mfg. Co., John .....................................
General Radio Co  
Gertsch Products, Inc...........................................................
Hewlett-Packard Co.............................................................
Hill Co., J. T., 1682 Laurel Street, San Carlos;

LYtell 3-7693  
Hughes Aircraft Co  .....................................
Illumitronic Engineering  
Jet Propulsion Laboratory  
Kane Engineering Laboratories  
Kaufman, Jack, 126- 25th Avenue, San Mateo;

Fireside 1-4942 ...................................
Kay Electric Co. .....................................................................
Lenkurt Electric Co............... .........
Lindgren & Associates, Erik A........................
Litton Industries, Electronic Equipments Div.........
Luscombe Engineering Co................................................
Measurements Corp..............................................................

Micromega Corp.........................................................................
Mid-Eastern Electronics    
Miller Co., J. W.  
McCarthy Associates, 635 Oak Grove, Menlo Park;

DAvenport 6-7937  
Neely Enterprises, 501 Laurel, San Carlos, LY 1-2626;

1317- 15th St., Sacramento, GL 2-8901..........
O'Halloran, John Francis & Associates, 825 San

Antonio, Palo Alto; DAvenport 6-1493 
Perkin Electronics Corp  ........................
Permanent Employment Agency ...................................
Premmco, Inc., P.O. Box 412, Alameda, LA 3-9495 
Radio Corporation of America, West Coast ...........
Rupp Co., V. T., 1182 Los Altos Ave., Los Altos;

WHitecliff 8-1483 ..................................
Snitzer Co., T. L., 510 So. Mathilda Ave.,

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

Yorkshire 8-2770  
Tech-Ser, Inc  
Tektronix, Inc.  
Tung-Sol Electric Inc  
Varian Associates  - ............................................
Western Gold & Platinum Co

Manufacturer

Heli-Coil Corp
Huggins Labs., Inc  
Hughes Aircraft Co  
Irvan Engineering Co., Inc  
Jerrold Electronics . 
Kauke and Co., Inc.. 
Keithley Instruments 
Kepco, Inc...... ............
Kin Tel .
Laboratory for Electronics ...
Lawrence Manufacturing Corp 
Lindsay Structures  
Massa Div., Cohu Electronics 
Menlo Park Engineering 
Microwave Associates T. Louis Snitzer Co.
Microwave Electronics Corp. Jay Stone & Assoc. 
Millivac Instrument Div., Cohu McCarthy Assoc.
F. L. Moseley Co... Neely Enterprises
Narda Microwave Corp. .O'Halloran Assoc.
Norwood Unit-Detroit Controls J. T. Hill Co. 
Optimized Devices  O'Halloran Associates
Pacific Electro Magnetics Co.. T. Louis Snitzer Co. 
Peerless Elec. Prod. (Altec Lansing) Jack Kaufman 
Polarad Electronics..  T. Louis Snitzer Co. 
Radiation at Stanford . . O'Halloran Assoc.

Neely Enterprises 
........... ...J, T. Hill Co. 

McCarthy Assoc. 
T. Louis Snitzer Co.

McCarthy Assoc. 
> J. T. Hill Co. 

.O'Halloran Assoc.
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Manufacturer Representative

Ace Engineering & Meh. Co  Premmco, Inc. 
Accurate Instrument Co Jay Stone & Assoc. 
Adage, Inc..   J. T. Hill Co.
Airflow Company..  ................... ..Premmco, Inc.
American Optical Co., Instrument Div J. T. Hill Co. 
Analab Instrument Corp V. T. Rupp Co. 
Antenna Systems ..................T. Louis Snitzer 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. 
Communications Control Corp. ...T. Louis Snitzer Co. 
Consolidated Electrodynamics Corp. .Jack Kaufman 
Datafilter Corp.... . . ...Jay Stone & Assoc.
Daytronic Corp McCarthy Associates 
Di-Tran Corp McCarthy Associates 
DuMont Labs, Tubes & Instruments I. T. Hill Co. 
Dynamics Instrumentation Co J. T. Hill Co. 
Dymec, Div. Hewlett-Packard Co   Neely Ent. 
E-H Research Laboratories, Inc V. T. Rupp 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. 
Emerson & Cuming.. McCarthy Assoc. 
ERA Engineering, Inc  ........... Premmco, Inc.
John Fluke Mfg. Co McCarthy Assoc. 
Franklin Electronics, Inc T. Louis Snitzer Co. 
General Communication. T. Louis Snitzer Co. 
Genesys  O'Halloran Assoc. 
Gladding McBean & Co Jack Kaufman 
Glass-Tite Industries. Jay Stone & Assoc. 
Goodrich, B. F., Sponge Prod. Div. Jay Stone & Assoc. 
Guardian Electric Mfg. Co Jack Kaufman 
Hamner Electronics McCarthy Associates 
Hewlett-Packard Company Neely Enterprises
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NBS Certified

certification provided in terms 
of a Gertseh standard traceable

—Gertsch —
GERTSCH PRODUCTS, Inc.

3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201 
Northern California Office: 794 West Olive, Sunnyvale, California, REgent 6-7031

AC ratio accuracy 
to 0.0001% j

Three basic ratio sections are available: high frequency AC, low 
frequency AC, and DC, supplied in a variety of combinations.

You can obtain maximum AC ratios up to 1.111111, or minimum 
down to — .111111. AC sections feature transient suppression, 6- or 
7-place resolution, and terminal linearity of .0001%.

DC sections employ a Kelvin-Varley resistive divider with 6-place 
resolution and terminal linearity of .001%. All units available for 
case or rack mounting. Request Bulletin 1000.

If you require NBS traceability on your present RatioTran®, we will 
calibrate your unit and supply certification, for a nominal charge.



Write For Complete Information

Type 123O-A D-C Amplifier 
and Electrometer... $440

from 0.005 ppa to 1 ma, de 

RESISTANCES
from 0.3 MO to 500 MMfi 

... it can also be used as a d-c 
amplifier with a current gain of 
over 16 x 1OS . . . use It as a “front 
end” to drive recorders and other 
instruments

Branch Engineering Office in SAN FRANCISCO 
1186 Loj Ahos Avenue. Los Alios, California 

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

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

The Best Inslrvmenh 
In Electronics 

_________

True direct-coupled amplifier design — 
no choppers, vibrators, or reeds to give 
mechanical trouble or get out of adjustment.

High input resistance: 100 mega-meg­
ohms — docs not load down sensitive cir­
cuits. Input resistance can also be set by 
switch to other values from IO4 to 1011 ohms.
V Constant low voltage across unknown 
(9. Iv) — no need for voltage coefficient 
corrections when making high resistance 
measurements.

V Output for 5-ma recorders.


