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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, 1960: 
Cover: Kurt Appert is pictured (see page 5).  He is the “kurt” in “Lenkurt”, 

one of the two founders of this electronics company in San Carlos.  It is 
a part of General Telephone and Electronics.  I worked at Lenkurt for 
two years (1968‐1970) as a components evaluation engineer.  Appert 
had accumulated many shares of GT&E stock, which he donated to 
employees. 

Page 6: The continuation of the East Bay Subsection is questioned.  It is 
moving its footprint to Livermore, to be nearer that tech hub.  I 
worked one summer as an intern at the Lawrence Livermore Radiation 
Labs; it was very hot as rode my bicycle back to town every afternoon. 

 



JANUARY 1960



JANUARY i9602—GRID

VARIAN PRESENTS

VA-220

■I
VA-225

VA-222

mi,. If
A COMPLETE COMPLEMENT OF I WATT RELAY TUBES



NOW! TRANSISTORIZED
100-6©© AMPERES
DC P©WER SUPPLY

TECHNICALby P’E RKIN! DESCRIPTION

missile programs

SPECIFICATIONS
i

i

RATINGS AVAILABLE:

D.C. Output

Volts Amps

CORPORATIONENGINEERING

Represented by: Cerruti Associates, P.O. Box 509, Redwood City, California, Phone: EMersan 9-3354
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MRST28-1OO
MRST28-2OO
MRST28-3OO
MRST28-400
MRST28-5OO
MRST28-600 
MRST2440-250

Model 
Number

Proven in production 
use in the...

24-32
24-32
24-32
24-32
24-32
24-32 
24-401

100 
200 
300 
400
500 
600 
250

Weight 
Lbs.

430 
550 
700

1 250 
1650 
1650 
1650

Remote sensing 
/ow output impedance

Dynamic 
Load* 
*6V 
* 6 V 
*6V 
*6V 
*6V 
*6V 
*2V

Response time adjustable to 20 milliseconds . . .

Excellent dynamic load regulation . . . /ow ripple

Dimensions 
W" x H" x D"

ADDITIONAL 
FEATURES

Output of units can be shorted with­
out damage to the silicon rectifiers.
Units can withstand 400% overload 
for periods up to 1 second without 
damage to Power Supply compon­
ents.

22*'x36"x22"
22"x36"x22"
22"x46"x22”
28"x58"x24"
26"x68 ’/jx32" 
26"x68 *6x32" 
26“x68’/j x32"

Militarized versions 
of above units 
are also available.

PERKIN

’ For Full Load Charge 
t In 2 Ranges

For additional data 
contact factory or sales 
offices below:

Minneapolis, Minn.
Midway 6-2621 

New York, N.Y.
Digby 4-2997 

Orlando, Fla.
CHerry 1-2128 

Philadelphia, Pa.
WAInut 7-1820 

Phoenix, Ariz.
WHitney 6-2111 

St. Louis, Mo.
PArkview 1-6403 

San Diego, Calif.
ATwater 3-2081 

San Francisco, Calif.
EMerson 9-3354 

Seattle, Wash.
PArkway 3-9000 

Syracuse, N.Y.
Gibson 6-0220

Washington, D.C.
JUniper 5-7550 

Agincourt, Canada
AXminster 3-7011

A-C. INPUT: 208/230/460 volt ->-10%, 
3 phase, 60 cycle.
RIPPLE: Less than 1% RMS.
RESPONSE TIME: A special control in­
ternally mounted in the Power Supplies 
T?ncV®s adjustment of response time. 
The "load on” response time is adjust­
able from 20 to 200 milliseconds, and 
the "load off” from 40 to 400 milli­
seconds. An important advantage of 
this adjustable response is when used 
with inductive loads, such as inverters; 
recovery can be adjusted to avoid 
interaction between inductive load and 
power supply.

Albuquerque, N.M.
AMhersf 8-1724

Angola, Ind.
217 & 8101-R 

Atlanta, Ga.
BLackburn 5-6660

Chicago, III.
JUniper 8-0905 

Cleveland, Ohio
REdwood 2-7444 

Dallas, Tex.
Fleetwood 7-7080

Dayton, Ohio
CHapel 4-5551

Denver, Colo.
SUnset 1-7375

Detroit, Mich.
HOward 8-2461 

Indianapolis, Ind.
STate 7-0009

Kansas City, Mo.
HEdrick 2-2528 

Los Angeles, Calif.
Hollywood 9-7294

Regulation 
Static- 
Line or 
Load 

*0.1 7. 
*0.1 7. 
*0.1 7. 
*0.1 7. 
*0.1 7. 
*0.1 7. 
*0.1 7.

34-5 KANSAS ST. • EL SEGUNDO, CALIF. • ORegon 8-7215 

or EAstgate 2-1375.

These units use silicon power recti­
fiers for increased reliability and 
efficiency. Silicon rectifiers provide 
constant efficiency and exhibit no 
aging characteristics as is more 
common in other type rectifiers. 
Magnetic components utilize grain 
oriented silicon steel and Class B 
insulation for compact design and 
efficient operation. The power sec­
tion consists of a 3 phase magnetic 
amplifier with extremely high gain. 
Preamplifier is fully transistorized 
and utilizes silicon zener diodes as 
a reference element.

^PERKIN

THOR . . . BOMARC . . . ATLAS . . .

JUPITER . . . POLARIS . . .

VANGUARD AND LA CROSSE
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DIRECT IN-LINE READOUT WITH ILLUMINATED DECIMAL POINT

RANGE OF APPLICATIONSWIDE

8%" rack panel, 19" wide, 14" deep

o o
9

Write us direct or contact our engineering representative in your area.

john fluke

Prices and technical data subject to change without notice.
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CONSTANT CURRENT
o

Z-.
■

lull
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Output Polarity: 
Regulation 
Regulation

Line: 
Load :

Output Current:
Output Voltage :
Voltage Limiter:

(Panel Switch Selected)

Calibration Accuracy ■ 
Current Resolution .- 
Stability :
Price:

ALL CONSTANT cur­
rent applications

MANUFACTURING COMPANY, INC.
P. O. BOX 7161 • SEATTLE 33. WASH.

A general purpose laboratory instrument...
The Model 351A will satisfy the most exacting requirements 
for accuracy and stability. This is achieved by an advanced 
circuit design incorporating electronic regulation plus chopper 
stabilization against a standard cell reference.

precisio

□
O O o

ii;i: S8

>An INVALUABLE AID 
to magnetic circuit 
development

5E

SPECIFICATIONS
0-100 milliamperes in 1 microampere steps 
100 volts maximum
Provides maximum protection for meter calibration. Limiter in 

output voltage will not rise above 600 mv. Limiter out: over 
voltage protection places instrument in standby condition when 
output voltage attempts to rise above 120 v.

Floating or negative grounded
0.01% or O.lu amp., whichever is greater, forlO% line voltage change 
0.01% or O.lu amp , whichever is greater, for load change from zero 

to maximum
0.05% or 0.5 uamp., whichever is greater
1 microampere
0.005% per hour after short warm-up, 0.01% per day
$845.00, f o b. Seattle, Washington

ALBUQUERQUE. N M 
Gene French Co 
120 San Pedro S E 
Albuquerque. N.M 
ATLANTA. GA 
Bivens & Caldwell. Inc 
3133 Maple Drive N E 
Atlanta 5, Ga 
BALTIMORE. MARYLAND 
Horman Associates. Inc. 
3006 W Cold Spring Lane 
Baltimore 15. Md 
BOSTON. MASS 
Technical Instruments. Inc. 
90 Main St.
Reading. Mass 
BRIDGEPORT. CONN 
Technical Instruments. Inc. 
1115 Main St 
Bridgeport, Conn 
CHICAGO. ILL 
Cozzens & Cudahy, Inc 
125 Old Orchard Arcade 
Skokie. III.
CLEVELAND. OHIO 
M P Odell Co.
26614 Center Ridge Rd 
Westlake. Ohio 
DALLAS. TEXAS 
Wallace-Gluck Co. 
P. 0. Box 13203 
Dallas 20, Texas 
DAYTON, OHIO 
M. P. Odell Co.
2676 Salem Ave. 
Dayton. Ohio 
DENVER. COLO. 
Gene French Co 
3395 So. Bannock St. 
Englewood, Colo. 
DETROIT. MICH. 
M. P. Odell Co.
10531 W. McNichols Rd. 
Detroit 21. Mich.
HIGH POINT. N. CAROLINA 
Bivins & Caldwell, Inc. 
P. 0. Box 5187 
High Point, North Carolina 
KANSAS CITY. M0. 
Harris-Hanson Co. 
7916 Paseo Ave. 
Kansas City 32. Missouri 
LOS ANGELES. CALIF. 
McCarthy Associates. Inc. 
1055 E. Walnut St. 
Pasadena. Calif.

UNITED STATES AND CANADIAN 
REPRESENTATIVES

MINNEAPOLIS. MINN 
Pinkney & Hme Co 
1925 Nicollet Ave 
Minneapolis 3. Minn 
NEV/ YORK N Y 
G Curtis Engel & Assoc 
210 So Broad St 
Ridgewood. NJ . 
ORLANDO. FLA 
Bivins & Caldwell. Inc 
P.O. Box 7942 
Orlando. Fla 
PHILADELPHIA. PA 
G. Curtis Engel & Assoc 
P 0 80x 4383. 
Philadelphia 18. Pa 
PHOENIX. ARIZ 
Gene French Co. 
1644 W Hatcher Rd 
Phoenix. Ariz 
RICHMOND. VA 
Bivins & Caldwell. Inc 
P0 Box 6514 
Richmond 30. Va 
RIDGEWOOD. N J. 
G. Curtis Engel & Asso: 
210 So. Broad SI 
Ridgewood N. J 
SAN DIEGO. CALIF. 
McCarthy Assoc. Inc. 
3460 Ingraham St. 
San Diego 1. Calif. 
SAN FRANCISCO. CALIF 
McCarthy Assoc. Inc 
635 Oak Grove Ave 
Menlo Park. Calif. 
SEATTLE. WASH. 
Rush S Drake Assoc. 
1806 Bush Place 
Seattle 44. Wash. 
ST LOUIS, MO. 
Harris-Hanson Co 
2814 S. Brentwood Blvd. 
St Louis 17, Mo. 
SYRACUSE. N. Y. 
J. D. Ryerson Assoc, Inc 
P. 0 Box 1400 
Syracuse 1. N. Y 
TORONTO. ONT.. CANADA 
Allan Crawford Assoc. 
P. 0. Box 214 
Willowdale, Ontario 
VANCOUVER. B.C, CAN 
Rush S. Drake Assoc 
1806 Bush Place 
Seattle 44. Wash.

WASHINGTON. D. C. 
Horman Associates, Inc. 
941 Rollins Ave. 
Rockville. Md.

MODEL 351A

■

CALIBRATION and
TESTING of:

a. Instruments—Meters
b. Semiconductors
c. Torque motors
d. Bolometers
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ADVERTISING MANAGER—Hunter 
Vinton, 16 Crescent Drive, Palo 
Alto. DAvenport 5-4815

Southern California Office — Milo 
D. Pugh & Associates, P. O. Box 
635, Altadena, Calif. SY 7-2894

our asso- 
a part of 

my share in the

The GRID is published by 
the San Francisco Section 
of the Institute of Radio 
Engineers monthly except 

for July and August.

g

JANUARY 1960-;/ NUMBER 5

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

EDITORIAL ASSISTANTS—
Florence Madsen, Emma Scarlott

CARTOONIST—R. J. Schreiner, General 
Electric Co., Palo Alto

CIRCULATION MANAGER—
Vera Waldron, Fireside 1-3471

(Continued on page 8)

CHAIRMAN — Robert Rector, Sylvania 
Electric Products, Mountain View

Berkley Baker, Eitel-McCullough, Inc., 
San Carlos

Beardsley Graham, Lockheed Missiles 
and Space Division, Palo Alto

Howard Hansen, Gerald B. Miller Co., 
Belmont

Stanley F. Kaisel, Microwave Elec­
tronics Corp., Palo Alto

Milton Seymour, Lenkurt Electric Co., 
San Carlos

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

Howard Zeidler, Stanford Research 
Institute

Chairman—Victor B. Corey 
Donner Scientific Co. 
888 Galindo St. 
Concord, Calif. 
MUIberry 2-61 61

Vice Chairman—Donald A. Dunn 
Electronics Research Laboratory 
Stanford University 
Stanford, Calif.
DAvenport 1-3300

Secretary—Stanley F. Kaisel 
Microwave Electronics Corp. 
4061 Transport Street 
Palo Alto, Calif. 
DAvenport 1-1770

Treasurer—Peter D. Lacy 
Hewlett-Packard Co. 
275 Page Mill Road 
Palo Alto, Calif. 
DAvenport 6-7000

K. E. Appert, who appears on the cover, was 
the supplier of syllable number two in the first 
name of Lenkurt Electric Co. He retired from ac­
tive part in company affairs late last year with 
sale of his interest to General Telephone & Elec­

tronics.

Finding himself with substantial quantities of 
GT&E stock, he wrote to each of about 300 of his 
former colleagues in management and engineering 
at the San Carlos plant and others in the com­
pany's various outposts, making stock gifts which 
totalled somewhere between 1.5 and 2 million 
dollars. He said, "This is a Christmas gift to you.

It is an expression of my pleasure in 
ciation ... I would like you to have 
the GT&E stock I received as 
success story of Lenkurt."

Seeking a suitable means to acknowledge a ges­
ture of such magnitude, the group decided on a 
return gift of a Rolls Royce Silver Cloud II, also 
seen on the cover with the inscribed greeting card 
to Mr. and Mrs. Appert which accompanied it.

We saiute these examples of industrial good­
will in our midst and hope that the engine noise 
stays 3 db below the panel clock for many happy 
years.

Please send Form 3579 to:
Editorial and circulation office: P.O. Box 966, San Mateo, California

Subscription: $1.00 (members); $2.00 (non-members) per annum.
Office of publication: 394 Pacific Ave., Fifth Floor, San Francisco, Calif 
Second-class postage paid at San Francisco, California.



East-West Co-existence

Doti aid 0. Pederson
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X

FROM
THE
CHAIRS

areas, and particularly the former, are 
far enough removed from the majority 
of the professional group meetings to 
require a Subsection to promote tech­
nical meetings and other IRE activities.

A

i'!■

If the Subsection is abandoned, it is 
expected that the various professional 
groups will take into consideration the 
membership in the East Bay in planning 
their activities.

—Donald O. Pederson, chairman, EBSS

eluded a 
treasurer

With these developments in mind, 
previous officers of the East Bay Sub­
section had come to the tentative con­
clusion that the need for the East Bay 
Subsection was no longer present. How­
ever, during the past year it has been 
evident that the geographical reason 
for a subsection in the East Bay still 
exists because of the growth of elec­
tronic activity in the Livermore and Con- 
cord/Walnut Creek areas. These two

The East Bay Subsection was organ­
ized shortly after World War II and its 
operations have oscillated from very 
active to very inactive The existence of 
a subsection is justified when there 
exists within a section more than one 
center of "radio activity." The by-laws 
of the IRE indicate that one way to pro­
mote electronic activity in a geographi­
cal subcenter is with the existence of a 
subgroup of this kind. For the first few 
years of the East Bay Subsection opera­
tion, interesting, well-attended meetings 
indicated that the Subsection was in­
deed serving the desired function for 
its members.

With the advent of meetings of pro­
fessional group chapters several years 
ago, it became evident that there was 
a decreased need for the Subsection. 
There was and is ample literature avail­
able of both purely technical and semi- 
technical activities outside a member's 
specialty to keep him informed. In ad­
dition, the professional group meetings 
within a specialty are sufficiently valu­
able to overcome transportation difficul­
ties from the East Bay (at any rate, from 
the relatively nearby Oakland-Berkeley- 
Richmond area) to meetings, usually on 
the Peninsula.

The membership is now aware of 
changes within the executive committee 
of the San Francisco Section. At the 
present time the chairman of the East 
Bay Subsection is a member of the exec­
utive committee. Representation on the 
operating committee of the executive 
committee is maintained through direct 
liaison with the chairman of the Sec­
tion. It will be seen after this year and 
next whether we do in fact have a need 
for the East Bay Subsection because of 
the distance between different geo­
graphical areas of electronic activity.

At the time for nominations and elec­
tion of officers last year this was taken 
into consideration. Elected officers in­

vice chairman and secretary- 
from the Livermore area. In 

addition, in making up the meeting 
agenda, it was planned that the ma­
jority of the meetings of the East Bay 
Subsection would be held in the Liver­
more area. There is close coordination 
with those professional groups of great­
est interest to the members in the Liver­
more and Concord areas. During the 
remainder of the year it is planned that 
at least two events to be held in the 
East Bay area will be joint meetings 
with certain professional groups.



BEFORE
YOU

REACH
THE
END

OF
YOUR
ROPE

NEELY
ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

hl-MTTn 31,ONE OF NEELY'S EIGHT OFFICES IS LOCATED CONVENIENTLY NEAR YOU . . . FULLY S

NORTH HOLLYWOOD: 3939 Lankershim Blvd., Phone: TRiangle 7-0721, TWX: N-HOL 7133

SACRAMENTO: 1317 Fifteenth St., Phone: GI *2-8901, TWX: SC 124

SAN CARLOS: 501 Laurel St., Phone: LY 1-2626, TWX: San Carlos-Belmont CAL 94

SAN DIEGO: 1055 Shafter St., Phone: AC 3-8106, TWX: SD 6315

ALBUQUERQUE: 107 Washington St. S.E., Phone: AL 5-5586, TWX: AQ 172

PHOENIX: 641 E. Missouri Ave., Phone: CR 4-5431, TWX: PX 483

LAS CRUCES: 114 S. Water St., Phone: JA 6-2486, TWX: Las Cruces NM 5851

TUCSON: 232 S. Tucson Blvd., Phone: MA 3-2564, TWX: TS 5981

representing

BALDWIN-LIMA-HAMILTON, Strain Gages, Waltham, Massachusetts 
DYMEC, Division of Hewlett-Packard Co., Palo Alto, California 
HEWLETT-PACKARD COMPANY, Palo Alto, California

KIN TEL, San Diego, California
SANBORN COMPANY, Waltham, Massachusetts
VARIAN ASSOCIATES, Palo Alto, California

A project that spells trouble is just the kind of situation your 
Neely Field Engineer likes to step into. The manufacturers 
he represents are the industry’s leaders. Armed with a wide 
choice of products, plus the continuous training he undergoes 
at his factories, the end of the rope to you may be just the 
beginning for him. In California, Arizona, Nevada and New 
Mexico, you’ll find Neely nearby. Call... before the end of 
your rope is in sight. You’ll save time, money and nerves.



Staff (cant.)—Reporters

MEETING CALENDAR
SAN FRANCISCO SECTION

O Wednesday, Feb. 248:00 P.M.

EAST BAY SUBSECTION

PROFESSIONAL GROUPS

O Wednesday, Feb. 248:00 P.M.

AUDIO

O Wednesday, Jan. 27

• Tuesday, Jan. 198:00 P.M.

• Tuesday, Jan. 198:00 P.M.

JANUARY 19608—GRID

Antennas & Propagation

(Joint meeting with PGCS, see below)

ELECTRONIC COMPUTERS

John Boysen, Lockheed Missiles and 
Space Division, Sunnyvale

ENGINEERING MANAGEMENT

Charles Meyer, Sylvania Electronic 
Defense Lab

Leonard M. Jeffers (Photography) Syl­
vania Electronic Defense Lab

MEDICAL ELECTRONICS

Noel Thompson, M.D., Palo Alto 
Medical Research Foundation

MICROWAVE THEORY & TECHNIQUES

Keith Hunton, Hewlett-Packard Co

PRODUCTION TECHNIQUES

Olof Landeck, Electro Engineering 
Works

George F. Reyling, Varian Associates

RELIABILITY AND QUALITY CONTROL

John W. Hall, Dalmo Victor Co., 
Belmont

Julian Hilman, Fairchild Semicon­
ductor, Palo Alto

SPACE ELECTRONICS & TELEMETRY

Robert B. Morgan, Lockheed Missiles 
and Space Division, Sunnyvale

Steve Duer, Hewlett-Packard Co.
Dexter Hartke, (Photography), Hew­

lett-Packard Co.

Eugene Aas, Sandia Corporation, 
Livermore

Hugh Gray (Photography) Hugh Gray 
Co., San Francisco

Communications Systems 8.15 P.M. O Wednesday, Jan. 27

"Propagation Factors in the Design of Scatter Circuits" 
Speaker: Dr. W. H. Kummer, Hughes Aircraft Company 
Place: Room 101, Physics Lecture Hall, Stanford University 
Dinner: 6:00 P.M., Hal's Restaurant, 4085 El Camino Way, Palo Alto 
Reservations: Mrs. Wada, DAvenport 1-3300, Ext. 318

Communications Systems

(Joint meeting with PGAP)
"Department of Defense: Problems, Policies, and Objectives in Worldwide 

Communications"
Speaker: Ralph Clark, assistant director for communications office of the

Department of Defense Research and Engineering
Place: Physics Lecture Hall, Stanford University
Dinner: Details to be announced

Electron Devices 8:00 p.m.

"Thermionic Cathodes: State of the Art"
Speaker: L. J. Cronin, president, Semicon of California, Inc. 
Place: Room 100, Physics Lecture Hall, Stanford University

Engineering Writing & Speech

"A New Approach to the News"
Speaker: Norman Tipton of "Electronic News" magazine 
Place: WESCON office, 60 West 41st Avenue, San Mateo 
Dinner: Villa Chartier, 4060 South El Camino Real, San Mateo 
(No reservation necessary; ask for PGEWS table)

BROADCASTING

Richard Newman, RCA, San Francisco

COMMUNICATIONS SYSTEMS
Martin Grushkin, Lenkurt Electric Co.
Lee Stephens (Photography)

Lenkurt Electric Co.

ELECTRON DEVICES
Eugene A. Kinaman, Watkins-Johnson

Co., Palo Alto

ENGINEERING WRITING & SPEECH
Harry Lewenstein, Lenkurt Electric 

Co., San Carlos

MILITARY ELECTRONICS

Jerome J. Dover, Ampex Military 
Products Co.

ANTENNAS & PROPAGATION
Von R. Eshleman, Stanford University

INSTITUTIONS

D. J. Angelakos, Cory Hall, Univer­
sity of California, Berkeley 4

Military Electronics 8:00 P.M. • Tuesday, Feb. 2,9, 16,23

(Joint series with PGPT and PGRQC—see Production Techniques)

8:00 P.M. O Monday, Feb. 29 

the Linear Beam in Microwave Super-Power Gen-

Electron Devices

"The Crossed Field vs
eration"

Speakers: W. C. Brown, assistant vice president, Raytheon; and Dr. M.
Chodorow, professor of applied physics, Stanford University

Place: Room 100, Physics Lecture Hall, Stanford University

Electronic Computers 8:00 P.M. © Tuesday, Jan. 26

"ERMA Computing System—Principles and Operating Experience"
Speakers: Jay G. Levinthal, manager, systems engineering; and Claude

H. Tucker, engineer, General Electric Computer Lab, Palo Alto 
Place: Bank of America Conference Room, First and Santa Clara, San Jose 
Dinner.- To be announced
(A tour is also scheduled at the Bank of America computer center, Fourth 

and St. John St., San Jose)

Medical Electronics

"Micro-Instrumentation of Nerve Cells"
Speakers: Dr. Ronald Grant, professor of physiology, Stanford University;

James J. Patterson, physical chemist, Palo Alto Medical Research Foun- j 
dation; and Kenneth W. Gardiner, research engineer, control systems l 
laboratory, Stanford Research Institute 1

Place: Room Ml 12, Stanford Medical Center, Palo Alto e

Dinner: 6:00 P.M., Red Cottage, Menlo Park 
Reservation: George Turner, DAvenport 5-8332



MEETING CALENDAR

Tuesday, Feb. 2, 9, 16, 23

■

Tuesday, Jan. 1 98:00 P.M.

Place: Lockheed Missiles and Space Division, 3251 Hanover Street, Palo

Tuesday, Mar. 1 5

CHRONOLOGICAL RECAP

the January
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L

I

L. J. Cronin, speaker for i 
PGED meeting

January 19—Engineering Writing & Speech, Medical Electronics, Space 
Electronics & Telemetry

January 26—Electronic Computers

January 27—Communications Systems, Electron Devices
February 2—Military Electronics/Production Techniques/Reliability & Qual­

ity Control
February 9—Military Electronics/Production Techniques/Reliability & Qual­

ity Control
February 16—Space Electronics & Telemetry, Military Electronics, Produc­

tion Techniques/Reliability & Quality Control
February 23—Military Electronics/Production Techniques/Reliability &

Quality Control
February 24—Antennas & Propagation/Communications Systems

February 29—Electron Devices
March 15—Space Electronics & Telemetry

MEETING AHEAD
Thermionic Cathodes

Who in the tube business doesn't 
need to know more about thermionic 
cathodes? Undoubtedly we all will wel­
come this state of the art discussion by 
L. J. Cronin, president of Semicon of 
California. The talk will be sponsored 
by the PGED. For details, see Meeting 
Calendar, page 8.

Cronin will outline new applications 
such as the thermionic converter, linear 
accelerators, ion propulsion, plasma 
studies, magnetrons, traveling-wave 
tubes, backward-wave oscillators, klys­
trons, special-purpose tubes and rug­
gedized receiving tubes. His discussion 
will feature physical and electrical prop­
erties such as work functions, perve­
ance, life, operating temperatures, ion 
resistance, poisoning, and new size re­
quirements. Associated topics such as 
activators, heaters, and electron leak­
age will also be mentioned.

Since graduating with a BS degree in 
chemical engineering from Worcester

(Continued on page 10)

Space Electronics & Telemetry 8.00 p.m.

"The Courier Satellite Communications System"
Speaker: Donald Marx, project manager, U. S. Army Signal Research & 

Development Laboratories, Ft. Monmouth, N. J.
Place: Auditorium, Bldg. 202, Lockheed Missiles and Space Division, 3251 

Hanover Street, Palo Alto, Calif.
Dinner: "Meet-the-Speaker" dinner, 6:30 P.M., Hal's Restaurant, 4085 El 

Camino Way, Palo Alto, Calif.
Reservations: Lois Reed, REgent 9-4321, Ext. 2-8150 before noon, Mar. 15

Alto, Calif.
Dinner: 6:30 P.M., Hal's Restaurant, 4085 El Camino Way, Palo Alto
Reservations: Lois Reed, REgent 4-4321, Ext. 2-8150

MEETING AHEAD

Super Power

A discussion of prime importance in 
the microwave super-power tube field 
is scheduled by PGED as a joint meet­
ing with the Section for February. See 
the Meeting Calendar, page 8. Two 
eminent authorities will debate the rela­
tive merits of the crossed-field and lin­
ear-beam approach for super-power 
generation. W. C. Brown, assistant vice 
president at Raytheon, will come out of 
the crossed-field corner, and Dr. AA. 
Chodorow, professor of applied physics 
at Stanford University, will defend the 
linear-beam approach.

Production Techniques 8:00 p.m.

(Joint series with PGMIL/PGRQC)
"Microminiaturization"
Speakers: Charles Reise, Hewlett-Packard Co., photocell construction; 

Samuel A. Francis, Francis Associates, Marion, Mass., welded assem­
blies; Jack Jennings, Spectracoat Inc., Belmont, thin metal films; and 
W. D. Fuller, Lockheed, Sunnyvale, LMSD work

Place: All Room 100, Physics Lecture Hall, Stanford University, except 
Feb. 9, Room 300, Engineering Corner

Further details and additional meetings to be announced

Reliability & Quality Control 8.00 p.m. ® Tuesday, Feb. 2, 9, 16, 23

(Joint series with PGMIL and PGPT—see Production Techniques)

□pace Electronics & Telemetry 8:00 p.m. o Tuesday, Feb. 16
"Design Considerations for a PAM-FM Telemetry System"
Speaker: Thomas D. Lusk, associate research scientist, communications & 

control dept., Lockheed MSD, Palo Alto
Place: Auditorium, Bldg. 202, Lockheed Missiles and Space Division, 

3251 Hanover Street, Palo Alto, Calif.
Dinner: "Meet-the-Speaker" dinner, 6:30 P.M., Hal's Restaurant, 4085 El 

Camino Way, Palo Alto
Reservations: Lois Reed, REgent 9-4321, Ext. 2-8150, before 12:00 noon 

February 16

The Explorer VI Experiment"
Speaker: Dr. Charles Sonnet, head of space physics section, guidance re- 

search laboratory, Space Technology Laboratory, El Segundo
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Scatter Propagation
The propagation medium is one 

the factors which must be taken into 
account in the design of scatter circuits. 
In the January PGCS meeting, two as­
pects of propagation will be discussed: 
twin-feed diversity reception and band­
width of the medium. These studies 
were conducted at Bell Telephone Lab­
oratories using a 171-mile experimen­
tal circuit between Pharsalia, New York, 
and Crawford Hill, New Jersey. See 
page 8 for Meeting Calendar.

The diversity systems to be described 
by Dr. Kummer use one receiving an­
tenna with two feeds. Two types of 
feed positions are used: horizontal feeds 
placed side by side and vertically 
stacked feeds. Uncorrelated signals 
should be obtained for the two feeds 
because they are oriented to illuminate

different parts of the atmosphere. Re­
sults of the experiments show that the 
received signals were uncorrelated for 
vertically disposed horns at 460 and 
4110 me while for the horizontal posi­
tion only the 41 1 0-mc signals were un­
correlated at all times; at 460 me the 
correlation was a function of the short­
term fading rate.

These results will be interpreted in 
terms of the theory of layers. This 
theory is based on the simple assump­
tion that tropospheric propagation be­
yond the horizon is due to reflections 
from a large number of randomly dis­
posed layers in the volume of the at­
mosphere common to the beams of the 
transmitting and receiving antennas.

Delays introduced by multipath prop­
agation, limit the useful bandwidth of 
scatter systems. The bandwidth experi­
ments were performed at 4110 me; the 
transmitter was sawtooth-modulated at 
a 1000-cps rate over a 20-mc band. 
The receiver was swept non-synchron- 
ously over the same band at a 30-cps 
rate and the resultant pulses were dis­
played on an oscilloscope. Samples of 
sequences of photographs for various 
propagation conditions and antenna 
combinations will be shown. Statistical 
analyses of the photographs will be 
presented and explained in terms of 
the mechanism of propagation.

W. H. Kummer received the BS (1946), 
MS (1947), and PhD (1954) degrees, all 
in electrical engineering, from the Uni­
versity of California, Berkeley.

From 1950 until 1953 he was lec­
turer in electrical engineering and re­
search engineer in the electronics re­
search laboratory at the University of 
California. Subsequently he joined the 
radio research department of Bell Tele­
phone Laboratories at Holmdel, N. J.

Recently he became associated with

Joseph Roizen of Ampex Corporation, speaking at left before the December joint meeting of PGB and SMPTE, told the 
audience, right, about the Ampex adventures at the American National Exhibition in Moscow

MORE CATHODES
Polytechnic Institute in 1938, Cronin 
has spent five years with RCA in vac­
uum-tube engineering and twelve years 
with Raytheon where he was head of 
the techniques department in charge of 
ceramic development, ceramic-to-metal 
seals, physical metallurgy, chemical 
electronics, and physical electronics. 
Cronin is author of numerous publica­
tions, talks and patents in these fields. 
He has had graduate studies in sta­
tistics, ceramics, solid state physics, 
sales, and business management. Since 
July, 1957, he has been a partner and 
president of Semicon of California, Inc., 
a firm engaged in research, develop­
ment and production of components for 
the electronic and aircraft industries. 
He is a member of the American Physi­
cal Society, American Ceramic Society, 
and IRE.

Hughes Aircraft Company, Culver City, 
as staff engineer in the antenna re­
search department of the microwave 
laboratory.

He has done research in the fields of 
slot radiators, multimode waveguide, 
and tropospheric propagation beyond- 
the-horizon.

He is a member of Sigma Xi and Phi 
Beta Kappa and a senior member of 
the IRE.

Americans in Moscow
The Professional Group on Broadcast­

ing held a joint meeting with the SMPTE 
December 8 at the KGO-TV studios in 
San Francisco.

Joseph Roizen of the Ampex Cor­
poration entertained the mixed audi­
ence with a vivid description of his 
"Experiences in Russia with the Ameri­
can National Exhibition."

The Ampex group spent over two 
months in Russia with the color Video­
tape Recorder display at Sokolinski Park 
in Moscow.

Motion pictures and slides of the Ex­
hibition, Moscow, and Leningrad were 
presented, showing the Russian people 
in many walks of life.

An unusual stereotape recording of a 
Russian religious ceremony was played. 
A Videotape recording of the famous 
Nixon-Khrushchev debate was also 
shown and Roizen told the story of 
how the tape was taken out of Russia.

A display of various Russian goods, 
technical magazines, photo magazines, 
newspapers, and postage stamps was 
on display after the meeting.

Attendance totaled 133 membersand 
guests, an indication of great interest 
in the topic.
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Link

careers

Palo Alto 
points 
to new

Wolfgang Poppelbaum, speaker al 
December meeting of PG EC 

—Henry Herold photo

zo

Link's Palo Alto Development 
Laboratory offers a diversity of 
work assignments, an ideal 
environment for creative work 
and advancement.

The Palo Alto Lab is expanding 
rapidly to serve additional 
commercial and military 
customers. Expansion at Link 
means additional engineering 
support personnel, highly 
advanced test equipment and 
new, larger facilities with 
continuing opportunities for 
professional growth in your field. 
These and other opportunities 
are available now...

• Analog Computer Components 
Engineers

• Missile Systems Analysis
• Analog Computer Systems 

Engineers
• Radar Simulation Engineers
• Industrial & Process Control
• Engineering Psychologist
• Digital Computer Engineers

Send your resume immediately to: 
Mr. A. T. Rutman, 
Link Aviation, Inc.
P.O. Box 1318 
Palo Alto, California
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MEETING REVIEW
Quick Nic

The December 15 meeting of the 
PGEC was held in the Stanford Village 
Auditorium, Menlo Park. Chairman 
Douglas Englebart presided.

The group was fortunate to have Dr. 
Wolfgang J. Poppelbaum of the Uni­
versity of Illinois as a speaker. His 
topic was "The Circuit Philosophy and 
Design for the New llliac Computer."

This computer is being designed and 
built at the University of Illinois and 
is financed under contract with the AEC. 
The name of this computer is llliac II or 
Nic (New llliac Computer). The Univer­
sity of Illinois is noted for work in asyn­
chronous type computers; asynchronous 
meaning no basic timing clock, llliac II 
is basically of this type, although there 
is some synchronization performed by 
the data in the data circuits and other 
ingenious methods in the control cir­
cuits. It may be more proper to call this 
system psuedo-synchronous.

Fantastically high operating speeds 
are achieved by this type of system in 
conjunction with ingenious circuitry. It 
is claimed that this will be the fastest 
operating machine, even faster than 
IBM's Stretch. Typical operating times 
are one-quarter microsecond for addi­
tion and 4.5 microseconds for multi­
plication on 52-bit words.

Other methods employed for achiev­
ing high speeds are the use of a flip­
flop buffer memory, a separate carry 
storage in the parallel adder, and a 
recoding of the binary words to a 
base-4 for multiplication. Many of the 
circuits used were explained.

The system when completed will use 
approximately 15,000 mesa transistors 
and 30,000 diodes.

Poppelbaum was born in Franco, Ger­
many, and had his basic education in 
Basel, Switzerland. He received his PhD 
in solid-state physics from the Univer­
sity of Luzanne, Switzerland, in 1953. 
From there he went to the University of 
Illinois where he taught courses in tran­
sistors and circuit theory. He is presently 
a research associate professor in charge 
of the basic circuits group on the llliac II 
computer.

MEETING REVIEW
Untranquil Yttrium

The joint meeting of the PGMTT and 
PGED on December 2 was held at the 
Physics Lecture Hall at Stanford Uni­
versity. Dr. John Shaw of Stanford gave 
a review of the basic theory and the 
state of the art in the generation of 
microwaves using ferrites as well as 
describing his own recent results in 
this field.1

For the purposes of his talk, Shaw 
considered a ferrite as a very dense col­
lection of electrons with spins in which 
energy can be stored by means of a 
pulsed magnetic field. Under suitable 
circumstances this stored energy can be 
extracted in the form of microwave ra­
diation. The effective density of electron 
spins in a ferrite is of the order of 1022 
per cm3. A dense electron beam, on the 
other hand, has a maximum density of 
1010 electrons per cm3.

For a fair comparison between the 
two cases it is necessary to take into 
account the fact that the energy is 
stored in different ways: the energy of 
the spins in a magnetic field in one case 
and the kinetic energy of the moving 
electrons in the other. In practical de­
vices the energy stored per electron in 
a beam is typically 10s times greater 
than that associated with each spin in 
the ferrite. Nevertheless, the greater 
density of the spins in the ferrite would 
more than compensate for this differ­
ence if a way could be found to use 
them with high efficiency.

Consider a ferrite sphere in a mag­
netic field large enough to saturate it. 
In equilibrium the internal field is uni­
form and the electrons are lined up 
parallel to it. If the direction of the ap­
plied field is now changed suddenly, 
the spins will then precess about the 
new field direction with an angular fre­
quency given by w = y H, where y is 
the gyromagnetic ratio y/2 = 2.78
me/oersted and H is the field intensity. 
As long as the spins continue to move 
in phase, the sphere as a whole will 
have a precessing magnetic dipole mo­
ment, and this dipole can be coupled 
to an external radiation field, resulting 
in the generation of microwave power 
at the precession frequency.

(Continued on page 14)
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Important staff positions in connection with 
these activities are now available for 

scientists and engineers with outstanding 
capabilities in propulsion, electronics, 

thermodynamics, aerodynamics, structures, 
astrophysics, computer technology, and 

other related fields and disciplines.

How? Because Explorer Vi’s 132 pounds of 
electronic components are powered by storage 

batteries kept charged by the impingement 
of solar radiation on 8,000 cells in the four 

sails or paddles equivalent to 12.2 square feet 
in area • Many more of the scientific and 

technological miracles of Explorer VI will be 
reported to the world as it continues its epic 
flight. The STL technical staff brings to this 
space research the same talents which have 
provided systems engineering and over-all 

direction since 1954 to the Air Force Missile 
Programs including Atlas, Thor, Titan, 

Minuteman, and the Pioneer I space probe.

i

The scientific data that will some day enable 
us to probe successfully to the very fringes of 
the universe is being recorded and transmitted 
at this moment by the space laboratory 
Explorer VI, a satellite now in orbit around 
the earth © This project, carried out by Space 
Technology Laboratories for the National 
Aeronautics and Space Administration under 
the direction of the Air Force Ballistic Missile 
Division, will advance man’s knowledge of: 
The earth and the solar system .. .The magnetic 
field strengths in space ... The cosmic ray 
intensities away from earth ... and, 
The micrometeorite density encountered in 
inter-planetary travel • Explorer VI is the 
most sensitive and unique achievement ever 
launched into space. The 29" payload, 
STL designed and instrumented by STL in 
cooperation with the universities, will remain 
“vocal” for its anticipated one year life.

Inquiries 
and resumes

Laboratories, Inc. invited.

P. O. Box 95004
Los Angeles 45, California
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rites have relaxation times which 
too short for this application. However, 
single-crystal spheres of yttrium iron 
garnet have recently become available 
with internal relaxation times of the 

’ order of IO-7 second, and these make 
generation of microwave power prac­
ticable.

The first scheme suggested for this 
type of microwave generator involved 
placing the ferrite in a d-c field just 
sufficient to saturate it and then apply­
ing a large pulsed field at an angle of 
either 90 or 180 deg to the initial field. 
Detailed theoretical analyses of these 
schemes by Morgenthaler2 and Schaug- 
Petersen3 have, however, shown them 
to be impractical In one case the diffi­
culty is the requirement that the rise 
time of the pulse be short in compari­
son to a single cycle of the precessional 
motion. In the second case, spin waves 
(non-uniform modes of motion of the 
electron spins) compete with and build 
up more rapidly than the desired uni­
form precession, which alone can be 
coupled efficiently to the radiation field.

To overcome these difficulties, Shaw 
has devised a scheme in which the 
spins in the ferrite are driven into pre­
cession by means of a microwave field 
at a frequency corresponding to gyro- 
magnetic resonance in the initial, rela­
tively weak field. The pulsed field is 
then applied in the same direction as 
the initial field. If the rise time of the 
pulse is short in comparison to the re­

laxation time, the angle 0 which the 
precessing spins make with the field 
direction will remain nearly constant 
until the field reaches its peak value. 
The energy of the spin system is given 
by W = MVH02/2, where M is the 
magnetization, V the volume of sample 
and H the applied field.

Thus the energy available for radia­
tion at the higher frequency exceeds 
the initial energy by a factor equal to 
the ratio of the peak field to the initial 
field. The angle 0 must be made as 
large as possible in order to maximize 
the energy in each output pulse. Suhl’ 
has shown that 0 increases with the 
amplitude of the driving field until a 
certain critical value 0. is reached. Any 
further increase in the amplitude of the 
driving field is coupled by non-linear 
effects into spin-wave modes without 
any further increase in the amplitude 
of the desired uniform precession. Typi­
cally, 0. is a few degrees so that (ex­
pressing 0r in radians) 0C2 is of the 
order of IO-3. Although it is possible 
to exceed 0< somewhat on a transient 
basis by use of pulsed r-f pumping, this 
factor limits the output power to a few 
tenths of a per cent of that which could 
be obtained if large precession angles 
could be achieved.

An experimental arrangement built 
to test this theory is shown in Figure 1. 
The power from the pump source at 2.4 
kmc passes through a circular polarizer 
in round waveguide followed by a 
transition to a section of 3-conductor 
strip line. This line is closely coupled 
to the sample, an yttrium-iron garnet 
sphere 0.120 in. in diameter with an 
internal relaxation time of the order of 
100 mjusec. A pulsed field of 150-gauss 
intensity and 5-m/xsec rise time is ap­
plied to the sample. This raises its reso- 

(Continued on page 16)
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MORE YTTRIUM
However, the precessional motion of 

the spins is rapidly damped by internal 
loss mechanisms in the ferrite. In order 
to generate microwave radiation with 
appreciable efficiency it is necessary 

j that the applied field be changed in 
time short in comparison with 
natural relaxation time. Ordinary fer-
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Lockheed, chairman of the group, and Oscar T. Simpson, Philco, vice chairman
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Managing Communication
"Is communication as good as man­

agement thinks it is?," was the question 
of the night when the Professional 
Group on Engineering Management held 
its December meeting at Hal's Restau­
rant in Palo Alto. The speaker was Mr. 
John L. Church of Booz, Allen & Hamil­
ton, management consultants. Church's 
talk on the management of research 
and development was given following 
an informal dinner attended by 54 
members and guests. He uncovered 
some very interesting contradictions in 
the problem of communication and un­
derstanding between management and 
the research and development people 
with whom management works.

Church reported the results of an 
evaluation of management methods, 

(Continued on page 18)
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MORE YTTRIUM
nant frequency to 2.8 kmc, where the 
electron spins precess freely and re­
radiate their stored energy. This output 
power posses back through the circular 
polarizer, a polarization separator and 
a high-pass filter to a detector. The 
maximum peak power obtained with 
this system was about one watt.

With presently available techniques 
it is estimated that a pulsed field of 
6000 gauss with a 2-m/xsec rise time 
could be obtained. This would make 
possible an output frequency of 20 
kmc with a pump frequency of 3 kmc. 
Ultimately operation into the millimeter 
wavelength range should be possible.

Another approach io the generation 
of millimeter waves involves the use of 
non-linear effects in ferrites at high 
power levels for harmonic generation5. 
High conversion efficiencies are possible 
with this method, but the output fre­
quency can only be varied by tuning 
the driving oscillator, not by merely 
varying the magnetic field applied to 
the ferrite as in the method described 
above.

Still another approach is the pulsed- 
field paramagnetic maser0. This device 
is superficially very similar to the pulsed 
ferromagnetic generator described 
above. The density of spins is much 
lower than that in the ferromagnetic 
case, however, which reduces the power 
obtainable from a sample of given vol­
ume. Furthermore, the maser requires 
cooling to liquid-helium temperatures.
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cording oscilloscope traces. Operation is ex­
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® REG.T.M. POLAROID CORP., CAMBRIDGE. MASS.
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HUFCO miniature telephone type relays
- dependable relays
- quick deliveries

ACTUAL SIZE
OPEN-FRAME

TYPE

Dear Editor:
(Please refer to page 18 of the De­

cember issue of the Grid)
"Christofilos, while he was born in 

Boston, Mass., spent his youth in Athens, 
Greece."

This sounds to me like a quite un­
usual achievement in locomotion.

Yours very truly,
Mark M. Siera

Probably what got him started on ac­
celerators.—Ed.

GRID RETURNS
Letters to the Editor

Mountain View

HUFCO INDUSTRIES
2815 West Olive Avenue, Burbank, California

0

Continuous Duty or 
Intermittent Duty

Represented By

E. V. ROBERTS & ASSOCIATES, INC.
L?5cAJ,?exliES SAN D,EGO PHOENIX ALBUQUERQUEWE. 8-2541 LY. 3-7878 AT. 3-2149 AL. 2-8904 AL. 5-7304

MORE COMMUNICATION
based upon surveys at 100 corpora­
tions. Some interesting figures were 
produced to show that the engineers 
and scientists in a company may be 
quite unhappy with the degree of com­
munication between top management 
and engineering-scientific personnel, 
while at the same time top manage­
ment is pdtting itself on the back for 
having achieved satisfactory communi­
cations.

Six practical ways to improve R&D 
are suggested: 1. Improve your selec­
tion of research projects; 2. Improve 
your utilization of technical personnel; 
3. Improve your selection of research 
supervisors; 4. Improve the organiza­
tion of your research program; 5. Im­
prove the control of your research; and 
6. Improve your methods of evaluating 
research methods.

Church's talk was given to an audi­
ence of 65. His presentation was very 
well illustrated with excellent slides 
and stimulated many interesting ques­
tions and discussions with the audience 
His material was a portion of a com­
plete two-hour presentation which is 
available to management groups at no 
charge.

These Hufco telephone types, built carefully with highest quality materials, are 
thoroughly inspected and tested to insure reliability.

High performance. Relays withstand vibration of 10 to 55 cps, at 15 G’s... shock 
of 50 G’s for 11 ms-without contact chatter or transfer. Wide temperature range: 
-65° to 125°C.
Rated 3 amps Resistive at 28 VDC, units are supplied in contact arrangements 
up to 6 PDT. Size: 2 Form C %z/ high x 3/^" wide x l3/a" long. Also supplied in 
hermetically sealed enclosures.
Fast deliveries-30 days or less. We’ll get relays to you in 10 days or less, to get 
you started. Write for complete data.

Dear Editor:
I read with interest the October 1959 

Grid, as I do every issue. I was pleased 
to see the cover picture and associated 
story on the triumph of electronics at 
Moscow.

Ampex and RCA enjoy a friendly ri­
valry to the point of cross licensing 
agreements, yet your writer almost 
completely ignored the fifteen RCA and 
NBC personnel who worked for four 
weeks prior to the arrival of the Ampex 
engineers, preparing the studio.

This studio was built from the ground 
up under extremely trying circum­
stances, and was completely equipped 
by RCA for "live" and film color TV 

(Continued on page 24)
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University of California—
Advisor—Prof. A. R. Bergen
Student Chairman—Charles E. Alvine

San Jose State—
Advisor—Prof. Harry

Stanford University—
Advisor—Prof. Von R. Eshleman
Student Chairman—Charles S. Gillmor

Santa Clara University—
Advisor—Prof. Henry Nettesheim
Student Chairman—Donald E. Savant

U. S. Navy Post-Graduate School—

Advisor—Prof. G. Robert Giet
Student Chairman—John R. Farrell

Director—Samuel Silver* 
Electronics Research Lab. 
University of California 
Berkeley 4, Calif.
THornwall 5-6000, Ext. 8302

Stanford Research Institute 
Venlo Park, Calif. 
DAvenport 6-6200, Ext. 2554
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Berkeley, Calif. 
THornwall 8-3382

921 Newell Road 
Palo Alto, Calif. 
DAvenport 3-0412

71 1 Vista Drive 
Redwood City, Calif. 
EMerson 8-2735

858 Coleman Ave. 
Menlo Park, Calif. 
DAvenport 5-9159
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Berkeley 7, Calif. 
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1 93 Creekside Dr. 
Palo Alto, Calif. 
DAvenport 1-5737

1 960 Edgewood Drive 
Palo Alto, Calif. 
DAvenport 6-1041

Education Chairman—Richard S. Davies

Philco Corp. 
3875 Fabian Way 
Palo Alto, Calif. 
DAvenport 6-4350

1 81 Muir Avenue 
Santa Clara, Calif. 
CHerry 8-2079

2070 Williams St. 
Palo Alto, Calif. 
DAvenport 4-2188

24910 La Loma Court 
Los Altos Hills, Calif.

908 Middle Ave.
Apt. N
Menlo Park, Calif.
DAvenport 6-3935

1 455 Webster St. 
Palo Alto, Calif. 
DAvenport 2-5706

Treasurer—Peter D. Lacy 
Hewlett Packard Co. 
275 Page Mill Rd. 
Palo Alto, Calif.
DAvenport 6-7000

1 20 Fawn Lane 
Menlo Park, Calif. 
ULmar 1-0280

Chairman—Francis A. Brierly

Lockheed Missiles
and Space Division 

P.O. Box 504 
Sunnyvale, Calif. 
REgent 9-4321, Ext. 26680

Awards—Donald B. Harris
Stanford Research Institute 
Menlo Park, Calif. 
DAvenport 6-6200

Co-Chairman—Jerry Rosenberg
Philco Corporation 
3875 Fabian Way 
DAvenport 6-4350

Vice Chairman—James P. Fitzpatrick

Lockheed Missiles
and Space Division 

325J Hanover St. 
Palo Alto, Calif. 
DAvenport 4-331 1, Ext. 45393

Coordinator—Frank Mansur*
Lockheed Missiles

and Space Division 
325 1 Hanover St. 
Palo Alto, Calif. 
DAvenport 4-331 1, Ext. 45701

Publications Board—.
Chairman—Robert Rector

Sylvania Electronic Defense
Laboratory

Mountain View, Calif.
Yorkshire 8-6211, Ext. 2004

Engwicht
Student Chairman—L. Perry

G. Goddard*
2522 Webster St. 
Palo Alto, Calif. 
DAvenport 5-2522

Historical Committee—
Co-Chairman—Earl

Stanford Research Institute 
Menlo Park, Calif.
DAvenport 6-6200, Ext. 2554

1 350 Hoover Street 
Menlo Park, Calif. 
DAvenport 2-0193

Secretary—Stanley F. Kaisel 
Microwave Electronics Corp. 
4061 Transport St. 
Palo Alto, Calif.
DAvenport 1-1770

Director—C. W. Carnahan
Varian Associates 
61 1 Hansen Way 
Palo Alto, Calif. 
DAvenport 6-4000

Chairman—Victor B. Corey*
Donner Scientific Co.
888 Galindo St.
Concord, Calif.
Mulberry 2-6161

Director—John V. N. Granger*

Granger Associates
966 Commercial St. 320 Encinal Ave.
Palo Alto, Calif. Menlo Park, Calif.
DAvenport 1-41 75 DAvenport 2-5958

Arrangements—Henry Schroeder*
Sylvania Elec. Prod., Inc.
Mountain View, Calif.
500 Evelyn Ave.
Yorkshire 8-621 1

Public Relations—Peter N. Sherrill 
Hewlett-Packard Co. 
275 Page Mill Rd. 
Palo Alto, Calif. 
DAvenport 5-445 1

Vice Chairman—Donald A. Dunn
Stanford Electronics Laboratory
Stanford University 713 Partridge Ave.
Stanford, Calif. Menlo Park, Calif.
DAvenport 1-3300 DAvenport 5-1420

Professional Group Committee—
Chairman—Donald A. Dunn*

Stanford Electronics Laboratory
Stanford University 713 Partridge Ave.
Stanford, Calif. Menlo Park, Calif.
DAvenport 1-3300 DAvenport 5-1420

Jr. Past Chairman—Earl G. Goddard*

2522 Webster St. 
Palo Alto, Calif. 
DAvenport 5-2522
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Editor, the Grid—Frank Haylock
109 Hickory Lane 685 Barroilhet Ave.
San Mateo, Calif. San Mateo, Calif.
Fireside 5-1138 Diamond 4-7057

John V. N. Granger*
Granger Associates 
966 Commercial St. 
Palo Alto, Calif.
DAvenport 1-4175

320 Encinal Ave. 
Menlo Park, Calif. 
DAvenport 2-5958

777 Hillsdale Ave 
Berkeley 8, Calif. 
LAndscape 5-8957

6204 Majestic Ave. 
Oakland, Calif. 
NEptune 2-61 32

22855 Aspen Drive 
Los Altos, Calif. 
Yorkshire 7-0250

Vice Chairman—R. C. Honey 
Stanford Research Institute 
Menlo Park, Calif. i
DAvenport 6-6200, Ext. 2759

Secretary—Von R. Eshleman
Stanford University 
Electronic Research Lab 
Stanford, Calif. 
DAvenport 1-3300

AUDIO
Acting Chairman—Lambert 
Stanford Research Institute 
Menlo Park, Calif.
DAvenport 6-6200, Ext. 2050

Secretary—H. John Shaw 
Stanford Microwave Laboratory 
Stanford University 
Stanford, Calif.
DAvenport 3-2441

576 Gerona Road 
Stanford, Calif. 
DAvenport 1-5642

506 Sylvan Ave. 
San Mateo, Calif. 
Fireside 5-6315

10592 Johansen Drive 
Cupertino, Calif. 
ALpine 2-6921

562 Gerona Road 
Stanford, Calif. 
DAvenport 6-7593

500 Palomar Drive 
Redwood City, Calif. 
EMerson 8-901 5

71 9 Alvarado Row 
Stanford, Calif. 
DAvenport 3-5398

1 400 E. Shore Drive 
Alameda, Calif. 
LAkehurst 2-1009

13310 La Paloma 
Los Altos Hills, Calif. 
WHitecliff 8-2300

26520 St. Francis Dr. 
Los Altos Hills, Calif. 
WHitecliff 8-8619

Vice Chairman—W. Herbert Hartman
KCRA-TV 7808 Greenridge Way
310 Tenth St. Fair Oaks, Calif.
Sacramento, Calif. YOrktown 7-3974

Vice Chairman—Kenneth
Sperry Gyroscope Company 
294 Commercial Street 
Palo Alto, Calif.
REgent 9-2344

1 1 1 Grove Drive 
Menlo Park, Calif. 
ULmar 1 -0478

Dolphin
26816 Old Trace Rd. 
Los Altos, Calif. 
DAvenport 6-6098

Lockheed Missiles
and Space Division 
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REgent 9-4321, Ext. 261 1 1

* Executive Committee

1 75 Manor Dr. 
Mill Valley, Calif. 
DUnlap 8-8153

BROADCASTING

Chairman—Harry N. Jacobs*
American Broadcasting Company
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UNderhill 3-0077, Ext. 281 DUnlap 8-5599

Vice Chairman—Alex J.
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Lawrence Radiation Lab.
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Secretary—R. J. Newman 
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Chairman—Robert A. Craig*
Stanford Microwave Laboratory
Stanford University 4017 Manzano Lane
Stanford, Calif. Palo Alto, California
DAvenport 3-2441 DAvenport 5-3413

WESCON Board of Directors—

Bernard M. Oliver*
Hewlett-Packard Co. 
275 Page Mill Road 
Palo Alto, Calif. 
DAvenport 6-7000

San Francisco Engineer 
Representative—Howard Hansen

Gerald B. Miller Co.
1 334 Old County Rd. 
Belmont, Calif.
LYtell 1-0365

Secretary-Treasurer—Eugene Aas
Sandia Corporation 2684 Kennedy St.
Livermore, Calif. Livermore, Calif.
Hilltop 7-5100, Ext. 2555 Hilltop 7-5858

Vice Chairman—Joseph Hull 
Litton Industries 
960 Industrial Road 
San Carlos, Calif.
LYtell 1-8411 I

Secretary-Treasurer—Rubin A. Isberg
Ampex Corporation 200 Concord Drive
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Redwood City, Calif. DAvenport 3-1237

Albert J. Morris*
Levinthal Electronic Products, Inc.
Stanford Industrial Park 
Palo Alto, Calif. 
DAvenport 6-1640

Chairman—Donald Pederson
Electrical Engineering Dept. 
University of California 
Berkeley 4, Calif.
THornwall 5-6000, Ext. 8664

San Francisco Engineering Council 
Representative—Harry H. Smith*

Pacific Tel. & Tel. Co.
1 40 New Montgomery St. 
San Francisco 5, Calif. 
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COMMUNICATIONS SYSTEMS

Chairman—Alan T. Waterman, Jr.
Stanford University
Stanford, Calif.
DAvenport 1-3300, Ext. 317
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21824 Stevens Creek Road 
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ALpine 3-0648

1546 Wistaria Street 
Los Altos, Calif. 
Yorkshire 7-8515

1 70 Gabarda Way 
Menlo Park, Calif. 
DAvenport 2-0351

346 Fletcher Drive 
Atherton, Calif. 
DAvenport 5-1371

495 El Capitan Place 
Palo Alto, Calif. 
DAvenport 1-1590

3427 Janice Way 
Palo Alto, Calif. 
DAvenport 6-8802

3458 Janice Way 
Palo Alto, Calif. 
DAvenport 6-2393

Wiancko Engineering Co.
499 Hamilton Ave.
Palo Alto, Calif.
DAvenport 6-7053

2590 Ross Road 
Palo Alto, Calif. 
DAvenport 5-8332

844 Pine Hill Rd. 
Stanford, Calif. 
DAvenport 5-2164

1085 Leonello Avenue 
Los Altos, California 
Yorkshire 7-9308

99 Stonegate Rd. 
Portola Valley, Calif. 
ULmar 1-1 842

Chairman—Allen Dunbar
Lockheed Missiles

and Space Division 
Sunnyvale, Calif. 
REgent 9 4321, Ext. 26113

Vice Chairman—Harry J. Lewenstein

Lenkurt Electric Co. 
1105 Old County Rd. 
San Carlos, Calif.
LYtell 1-8461

379 De Anza 
San Carlos, Calif. 
EMerson 6-281 3

Sylvania Electronic
Defense Laboratory 

500 Evelyn Ave. 
Mountain View, Calif. 
Yorkshire 8-621 1, Ext. 2361

Lockheed Missiles
and Space Division 

Sunnyvale, Calif. 
REgent 9-4321, Ext. 27410

859 Mary Avenue 
Sunnyvale, Calif. 
REgent 6-41 60

1 443 - 37th Avenue 
San Francisco, Calif. 
SEabright 1 -0648

Chairman—Hyman Olken*

Lawrence Radiation Laboratory 2830 Kennedy St.
Livermore, Calif. Livermore, Calif.
Hilltop 7-1100, Ext. 84278 Hilltop 7-5177

1 1 22 Jagels Road 
Sunnyvale, Calif. 
REgent 9-4321, Ext. 25018

1562 Landell 
Los Altos, Calif. 
Yorkshire 8-1860

Secretary—Mrs. Gertrude Taylor Smith

Lockheed Missiles
and Space Division 

Sunnyvale, Calif. 
REgent 9-4321, Ext. 27218

Vice Chairman—Richard I. Tanaka

Lockheed Missiles
and Space Division 

Palo Alto, Calif. 
DAvenport 4-331 1, Ext. 45433

Chairman—George Turner*

G. K. Turner Associates 
2590 Ross Road 
Palo Alto, Calif.
DAvenport 5-8332

Secretary-Treasurer—Edward M. T. Jones

Stanford Research Institute 
Menlo Park, Calif.
DAvenport 6-6200, Ext. 2418

Secretary-Treasurer—Wilbur S. Chaskin

ITT Labs.
937 Commercial St.
Palo Alto, Calif.
DAvenport 1 -021 1

Vice Chairman—Mark S. Blumberg, M.D.

Stanford Research Institute 3624 Lupine Ave.
Menlo Park, Calif. Palo Alto, Calif.
DAvenport 6-6200 DAvenport 6-2476

Secretary-Treasurer—Noel P. Thompson, M.D.

Palo Alto Medical Research Foundation 
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Palo Alto, Calif. Menlo Park, Calif.
DAvenport 6-81 20 DAvenport 6-0742

Secretary-Treasurer—Gardnier L. Tucker

IBM Research Laboratories 12179 Brookglen Drive
San Jose, Calif. Saratoga, Calif.
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MICROWAVE THEORY & TECHNIQUES

Chairman—Theodore Moreno*

Varian Associates 
61 1 Hansen Way 
Palo Alto, California 
DAvenport 6-4000

Secretary—Lou Law

Lockheed Missiles and Space Division
1 2522 Palmtag Dr. 
Saratoga, Calif. 
ALpine 2-5931

MILITARY ELECTRONICS

Chairman—Major Otis R. Hill*

Air Research and Development Command
1 1 76 Los Altos Ave. 3490 Notre Dame Dr.
Los Altos, Calif. Santa Clara, Calif.
WHitecliff 8-1434 CHerry 3-9981

Vice Chairman—Hubert Heffner

Electrical Engineering Dept.
Stanford University
Stanford, Calif.
DAvenport 1-3300

Treasurer—Jules Needle

Sylvania Microwave 
Tube Laboratory 
500 Evelyn Ave. 
Mountain View, Calif. 
Yorkshire 8-621 1

Vice Chairman—Oscar T. Simpson

Philco Corporation 
3875 Fabian Way 
Palo Alto, Calif. 
DAvenport 6-4350

ELECTRONIC COMPUTERS

Chairman—Douglas C. Engelbart*

Stanford Research Institute 
Bldg. 306-B 
Menlo Park, Calif. 
DAvenport 6-6200
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A LOCAL MANUFACTURER
FEATURING THESE PRODUCTS:

Chairman—Estrada Fanjul 
Stanford Research Institute 
Menlo Park, California 
DAvenport 6-6200

Secretary-Treasurer—George Reyling 
Varian Associates 
61 1 Hansen Way 
Palo Alto, Calif. 
DAvenport 6-4000

1 505 Ernestine Lane 
Mountain View, California 
Yorkshire 7-1896

3728 Carlson Circle 
Palo Alto, Calif. 
DAvenport 3-9843

Chairman—Gerry Moore

Philco Corporation 
3875 Fabian Way 
Palo Alto, Calif.
DAvenport 6-4350

Secretary-Treasurer—Julian Hilman

Fairchild Semiconductor Corp.
844 Charleston Rd.
Palo Alto, Calif.
DAvenport 6-6695

1 296 Blaney Ave. 
San Jose 29, Calif. 
ALpine 2-2271

298 Waverly St. 
Menlo Park, Calif. 
DAvenport 6-9807

Vice Chairman—Louis Smaus

Lockheed Missiles and Space Division
P.O. Box 504 668 Oakwood Ct.
Sunnyvale, Calif. Los Altos, Calif.
REgent 9-4321, Ext. 26666 WHitecliff 8-5256

1042 Valley Forge Drive 
Sunnyvale, Calif. 
REgent 9-1523

1 736 Kimberly Drive 
Sunnyvale, Calif. 
REgent 9-4002

1328 Todd St.
Mountain View, Calif.
Yorkshire 7-6463

1 061 Apple Drive 
Concord, Calif 
MUIberry 5-3270

30 Toro Court 
Portola Valley. Calif. 
ULmar 1-01 14

Program Chairman—John Hall

Dalmo Victor Co. 
151 5 Industrial Way 
Belmont, Calif.
LYtell 1-1414

Program Chairman—Olof Landeck
Electro Engineering Works 
401 Preda Street 
San Leandro, Calif. 
LOckhaven 9-3326

Vice Chairman—Charles A. Eldon 
Hewlett-Packard Co. 
275 Page Mill Road 
Palo Alto, Calif. 
DAvenport 5-4451

Vice Chairman—Robert A. Davis
Philco Corporation 1 726 Begen
Palo Alto, Calif. Mountain View, Calif.
DAvenport 6-4350 Yorkshire 8-2663

Secretary—Robert B. Morgan

Lockheed Missiles and Space Division 
Dept. 62-55, Bldg. 104 
Sunnyvale, Calif.
REgent 9-4321, Ext. 28085

HIGH ALUMINA CERAMICS: AL-3OO, AL-1OO9. high 
purity, high strength, vacuum tight, low loss. 
Insulators, windows, discs, special shapes.

LOW PRESSURE BRAZING ALLOYS: Cusil, Cuplat.
Incuro, Nicoro, Nioro, Palco, etc., in wire, sheet, ribbon, 
powder and preforms, (washers, rings, etc.)

VX” SUPER REFRACTORY: For applications requiring 
high resistance to thermal shock — boats, slabs, 
special shapes.

SILVER METALLIZING PAINT & FLAKE: Electrically 
conductive coating for Ceramics. Glass, Plastics. Mica. 
Titanites, Paper, etc.

PRECIOUS METALS: High Purity Platinum, Gold, Silver 
and alloys of these elements in form of wire, sheet, 
ribbon, powder and stampings.

GOLD & PLATINUM
Located to serve you . . .

525 Harbor Blvd. Belmont. California
LYtell 3-3121

Chairman—C. B. Clark* 
Stanford Research Institute 
Menlo Park, Calif.
DAvenport 6-6200, Ext 2109
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THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL. 
District Office: 701 Welch Road, Palo Alto, Calif. • Phone DAvenport 6-9302

ON

JANUARY 1960

cores, and save you time and money on prototype design or 
production quantities. • Tell us your requirements: we'll wel­
come the opportunity to work with you.
OTHER ARNOLD CORES IN STOCK ... a wide selection of 
popular sizes of Arnold Mo-Permalloy powder cores and iron 
powder cores is also available for immediate delivery to your order 
from our Los Angeles plant warehouse. Full information on request.

ioo«

ARNOLD
SPECIALISTS in MAGNETIC MATERIALS

A new Arnold service to the electronic industry on the West 
Loast is now in operation. For your convenience, an exten­
sive warehouse stock of Silectron ”C” and ”E” cores in the 
most wanted sizes has been established at our Los Angeles 
phnr. The initial stock of more than 10,000 cores includes 
over 70 sizes of 2 and 4 mil types, both single phase and 
three phase. 12 mil cores and toroids will be added to the 
stock in the very near future.

Subject to prior sale, of course, these Silectron cores are 
available for "same-day” shipment on orders received by 
10 AM any week-day. In cases where the size cores you 
require may be temporarily short in our West Coast plant 
stock, we may be able to make shipment within 24 hours 
from parent stocks at the Arnold main plant in Marengo, Ill.

Let us handle your inventory of Silectron ”C” and ”E”
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ET YOU!

Your 
Antenna System 

Specialist

V. T. RUPP COM PANV

Engineering Representatives

N°llJ

CALIFORNIA CORPORATION

Antennas • Antenna Systems • Transmission Lines

Robert E. Flory
Radio Corporation of America

You are invited to write Bill at
941 E. Marylind Ave., Claremont, Calif., 

or phone NAtional 6-3505 
TWX: Pomona, Cal. 7090

Let’s get together soon. As you see by 
the lines we represent, we may be in 
a position to help you solve some 
pressing instrument and instrumen­
tation problems. And I think you’ll 
be interested in hearing about some 
of the special services you can expect 
from the V. T. Rupp Company too!

To colleague Flory (Editor of the 
Princeton Section publication), apolo­
gies for any apparent slight. It is not 
Ampex's lack of generosity but rather 
the strong provincialism of the Grid 
which makes it extremely difficult for 
any outlander to get mentioned.—Ed.

vos

If you don’t recognize our name, it’s 
because we’ve just moved into the 
Northern California area.

Meet William E. Sirvatka . . . 
who has an extensive engineering 
background in antenna systems for 
commercial and military use. Bill can 
assist you with the application engi­
neering for this phase of your com­
munication system.

Not that we’re newcomers to the 
business of representing electronic 
products. We’ve been serving the elec­
tronics industry in Southern Cali­
fornia for over 20 years — and the 
loyalty and friendship we have ex­
perienced in that time is a source of 
real satisfaction.

MORE LETTERS

operations. In fact the monitor which 
Gundy and "friends" are watching was­
part of the RCA equipment. It might 
have been courteous too to mention- 
that Gundy's "friend" on the far right 
of the cover picture is J. L. Burns, presi- | 
dent of RCA. Your inside picture shows I 
Khrushchev, Nixon, Voroshilov, Miko­
yan, and Kozlov. But it also shows 
George Malko, a Russian speaking 
member of the NBC staff. It was this 
NBC staff that arranged the talent 
shown on television. i

We are all proud of the job that 
Ampex and RCA did in exhibiting some 
of the most complex forms of technol­
ogy shown in Moscow, but I feel thor 
Ampex might have been just a little 
more generous in giving credit to the 
"television men" who supplied program, | 
sync, color bars, subcarrier, monitors, 
soup, and nuts.

KJ#
reP, eS^'lg

?°'NXo

GRID SWINGS
It Is Reported:

A new industry-university cooperative 
program, involving 1 7 organizations in 
the transistor field, has been launched 
by Stanford University. The cooperative 
program is aimed at enlarging Stan­
ford's solid-state electronics program 
and increasing liaison with the industry.

Each affiliate contributes $5,000 a 
year for five years. These funds are 
used primarily to enlarge the electrical­
engineering faculty engaged in the new 
program. A yearly "annual review" 
conference is scheduled to be held on 
the campus, when affiliates and faculty 
will discuss new developments in this 
field.

The 17 affiliates are: Ampex Corp., 
Fairchild Semiconductor Corp., Hewlett- 
Packard Co., Hughes Aircraft Co., In­
ternational Business Machines Corp., 
Lenkurt Electric Co., Lockheed Aircraft 
Corp., Marquardt Aircraft Co., Motorola 
Inc., Pacific Semiconductor Co., Radio 
Corporation of America, Rheem Semi­
conductor Co., Stanford Research Insti­
tute, Sylvania Electric Products Inc., 
Tektronix Inc., Texas Instrument Co., 
and Varian Associates.

Four other organizations are con­
tributing to the program in various 

(Continued on page 26)



ultra-low distortion
power amplifier
by Krohn-Hite Corp.

Model UF-101A

VAN GROOS COMPANY

“have Groosvagen ... will travel”
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lllumltronlc 
sunnyvale

cto 'fyocc into
'TKet &
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SOUTHERN CALIFORNIA OFFICE

21051 Costanso St., Box 425, Woodland Hills: DI. 0-3131

NORTHERN CALIFORNIA OFFICE

1178 Los Altos Avenue. Los Altos; Whitcliff 8-7266

Model DCA-50
POWER AMPLIFIER 
50 watt output, de to 500 kc 
0.2% distortion
Price $685.00

electronic
plastics

Model DCA-10
POWER AMPLIFIER 
10 watt output, de to 1 me 
0.1% distortion
Price $425.00

send for complete literature

SPECIFICATIONS:
OUTPUT: 50 watts, 20 cps to 20 kc
INTERMODULATION DISTORTION: less than 0.005%
HARMONIC DISTORTION: less than 0.005% 
FREQUENCY RESPONSE: ±0.5 db, 0.5 cps to 20 kc

Price $495.00

The most complete source of plastics 
for electronic and industrial uses is 
now available from lllumitronic 
Engineering.
Materials: polystyrene, acrylic, poly­
ethylene, phenolic,Teflon, and Kel-F. 
Shapes: rods, sheets, and tubing; 
also Spiral Wrap and Spiral Cover. 
Sizes: Each material in a wide range 
of sizes.
We specialize in small quantities. 
Write for complete brochure.

■ ■ engineering
California

EXCLUSIVE FACTORY REPRESENTATIVES FOR: Belleville Hexem Corp., Bird Electronic Corp., 

Boonton Radio Corp., Elgin Metalformers Corp., Krohn-Hite Corp., Mark Line Electronic

Products Inc., McLean Engineering Laboratories, Shallcross Manufacturing Co.. Specific Products.

50 watt output, 20 cps to 20 kc 
less than 0.005% distortion

This amplifier is rated for continuous 
operation at a 50 watt level (50 volt amperes 

for inductive loads) with extremely 
low harmonic, intermodulation and transient distortion. 

Controls include an input network switch, a gain control 
calibrated in decibles, a matched load impedance switch 

and a two-position input sensitivity switch.
The output can be made to match a 1,2,4,8 or 225 ohm 

load by means of the matched load impedance switch.

High-speed research and instrumenta­
tion cameras and meteorological in­
struments are the activities of our 
instrument division. A versatile man 
with a BS or MS in either electrical 
engineering or physics, a good grasp 
of circuitry and systems, an analytical 
approach, and the ability to take re­
sponsible, decisive action, will find 
an interesting and unusual career in 
this division.

Beckman & Whitley is a well-estab­
lished concern in both of these fields 
as well as in missile components.

It will be this man’s primary task 
to see that the latest concepts and 
techniques of electronics are kept con­
stantly applied to the camera and 
meteorological activity. For this, he 
must have a wide range of technical 
interests and 5 years of electronic in­
strumentation design or development.

Does this sound like you? If so, 
give me a call at LYtell 3-7824 and 
let’s see if we can get together.

Charles Nater, chief engineer

San Carlos, California ff

ELECTRONIC SALES ENGINEERING REPRESENTATIVES



• GROWTH PROJECT
• RESPONSIBILITY

ENGINEERS
• CHALLENGE

• PARTICIPATION IMMEDIATE OPENINGS

AREAS OF ACTIVITIES

Electronic Countermeasures

Advanced Communications

Aircraft & Ground-Based Antennas

e/t

call McCarthy Associates

M<A

DoddsCary

26—GRID

Traveling Wave Tube Applications 
Microwave Receivers
Low & High Power R.F. Amplifiers
Transistor Circuits

— choose from 4 complete 
lines —150 types — extremely 
broad range of voltages 
and current

966 Commercial Street Palo Alto, California 
DAvenport 1-4175

Granger Associates 
engineering capabil-

Appointed as sales reprssentatives 
by Bako Research Laboratories, Inc., 
(high temperature plastic film capaci­
tors) is Electrosources, Inc., Palo Alto.

SAN DIEGO:
3460 Ingraham St. • BR 4-1100

PHOENIX:
111 W. Osborn Rd. • CR 9-1891
SACRAMENTO-FOLSOM:
ENterprise 1-0879 ► local call

MENLO PARK:
635 Oak Grove • DA 6-7937

McCarthy Associates, Inc.
ENGINEERING SALES AND SERVICE

JANUARY

Wellesley Dodds, manager of Variari 
Associates' traveling-wave-tube and 
backward-wave-oscillator development 
department, has been made vice presi­
dent of engineering and a r 
the board of directors for Bomac Lab-

(Continued on page 28)

Q HSSOCIfl Tf S

PASADENA:

1055 E. Walnut • MU 1-7411

member of j
■ ’■ I

are given "start­
assignments as

Howard Cary, president of Applied 
Physics Corporation, Monrovia, has 
been elected to Varian Associates’' 
board of directors.

MORE SWINGS
ways, but are not affiliates.

One, the Bell Telephone Laboratories, 
lent a top scientist for six months teach­
ing and now is permitting him to retire 
early to spend full time on the Stanford 
program. He is Dr. Gerald L. Pearson, 
co-inventor of the solar battery.

Another, the Shockley Transistor 
Corp., lends its president for occasional 
teaching and consultation. He is Dr. 
William B. Shockley, co-winner of the 
1956 Nobel Prize for discovering the 
transistor, and a lecturer in Stanford's 
department of electrical engineering.

A third, the General Electric Founda­
tion, is providing financial support for 
the program.

Funds from the fourth donor, Gilfillan 
Brothers Inc. of Los Angeles, gave Stan­
ford's solid-state electronics program 
its start in 1954. One of the firm's 
founders, Sennett W. Gilfillan, is an 
alumnus who captained Stanford's 1912 
baseball team.

Student interest is keen, according 
to Professor John G. Linvill, director of 
the program. About 40 electrical engi­
neering graduate students now are 
working on solid-state projects. Most 
are PhD candidates.

Besides Professor Linvill, four others 
are engaged full time in the program. 
Professors James F. Gibbons, Malcolm 
M. McWhorter, John L. Moll, and Rob­
ert M. Scarlett. Additional participating 
faculty include Professors Hubert Heff­
ner, Anthony E. Siegman, and Glen 
Wade.

A continuing increase in the number and 
variety of advanced projects in which 
Granger Associates is engaged has cre­
ated additional responsible positions for 
electronic engineers at both design and 
project levels.

Competent engineers will find that re­
sponsibility at Granger Associates is 
synonymous with < 
icy. Project engineers 
to-finish" engineering 
soon as qualified.

Granger Associates is a young, rapidly 
growing, employee-owned company en­
gaged in development and manufacture 
of radio systems and system components. 
Congenial associates who are prominent 
in their fields will add to your own pro­
fessional development.

To investigate farther
DR. J. V. N. GRANGER

Representing 4 outstanding companies —Sorensen, Beta, Hamner and Fluke 
— we’re pretty certain to have what you need. Current outputs are available 
from 1 ma up to 500 amps. Voltages range all the way to 250,000 volts.

McCarthy will equip you with magnetic amplifier types... transistorized, 
miniature, tube, DC to DC, DC to AC, AC to DC, AC to AC, unregulated, 
resonant, electrostatic generator types, and precision power supplies. Also 
AC line regulators —60 or 400 cycle —and frequency sources. Quick delivery 
on most types. Ask for complete literature, or a sales engineer.
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Impedance Bridges and Accessories 

Decade Voltage Dividers
Decade Resistors and Capacitors 

ESIAC Computers

> <

Rada-Sweep
300

Vari-Sweep
MODEL IF

A 
NEW 

name;
KAV

Precision Electronic 
INSTRUMENTS

MW S
Van-Sweep *

MODEL 400

Mega-Sweep jj 
m-A

La n 
' *

:.O-7 IliB1
Beat frequency oscillator providing sweeps 
continuously variable from 50 kc to 40 
me wide in two bands, 10-500 me and 
400-900 me. Sweep rate variable around 
60 cps with line ‘lock-in’; RF output from 
0 07 to 0.15 V rms into nom 70 ohms, 
blanked for true zero reference Calibrated 
dial shows center frequency. Negligible 
leakage; low harmonic distortion... $625.00

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

KAY 
ELECTRIC 

COMPANY
Maple Ave. Pine Brook, N. J.

Dept. G-l CApitol 6-4000

MIL I 
ELECTRO-SCIENTIFIC INDUSTRIES me. 

formerly

ELECTRO-MEASUREMENTS, INC.
7524 S.W. MACADAM • PORTLAND 19, OREGON

Practical considerations of growth—particularly ex­
pansion and progress in the scientific instruments 
field—now require a more definitive term for our 
company’s operations and aims. As always, the same 
fine products and services are as close to you as your 
phone. Check your local directory. Talk directly to 
an ESI engineer when you have a problem or question 
regarding electrical measurements or design.

High output all-electronic broadband sweep­
ing oscillator Fundamental frequency. Con­
tinuous, 15-470 me, in 10 overlapping 
bands, sweep widths to 30 me Direct read­
ing dial. Output 1.0 V rms into 70 or 50 
ohms to 220 me, 0.5 V to 470 me, AGC’d 
Hat to mO.5 db over widest sweep through 
ranSe- .....................................$850.00

Fundamental frequency sweeping oscillator 
providing sweep radar IF’s between 1 and 
J50 me center in 12 wide-band ranges set 
to your order. Up to 30 crystal-controlled 
marks completely isolated from circuit un­
der test also set to order RF output 0.5 V 
rms into nom 70 or 50 ohms (higher for 
lower frequency units) AGC’d constant to 
•Yitnm ^z0.5 db over widest sweep. True 
zero base line produced on ’scope during 
retrace time  ........................$850.00

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

Zhernta~Mode
( Basic noise source accur-

\\ _"'e ° \ ate to ± 0.1 db. Range 1 
_^*-»kc to 1000 me. 3 heads; 

Noise head (A) 2-1000 me;
‘ L.F. head (B) 1 kc-400

me (both 50 ohms, un- 
bal.); selectable imped.

head (C) 0.25-400 me. Noise measurement 
to 10 db. Noise temp. 2200° K. Noise out. 
independent of generator VSWR. Noise 
temp, read directly on meter. Portable, 
battery or line operated; long life thermal 
element. With standard head ........ $495.00
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Top Openings 
for

SYSTEMS
DEVELOPMENT
CORPORATION

SEND YOUR RESUME
Please send resume of your qualifi­
cations at the earliest opportunity to 
Director, Engineering Personnel, 
Dept. SG-1, Electronic Systems 
Development Corporation, 1484 E. 
Main Street, Ventura, California.

DO YOU HAVE AN 
ENGINEERING PROBLEM?
Our qualified sales engineers will 
be glad to consult with you on any 
engineering problem. There is no 
charge for their services.

The Varian Associates board of di­
rectors has elected Merle Zinser vice 
president for finance to fill one of the 
two vacancies on the board created by 
the death of Russell Varian and the 
resignation of David Packard. Zinser 
joined Varian Associates in 1951 after 
several years with Marchant Calculat­
ing Company as assistant to the presi­
dent.

MORE SWINGS
oratories, Inc. Dodds will head up all 
research and development on present 
and future product lines, including ra­
dar switching tubes, magnetrons, sili­
cone diodes, and duplexers.

Charles Miller, Varian Associates, has 
been elected president of the American 
Society for Calibration and Standardiza­
tion. Other officers include Phil Hand, 
Hewlett-Packard, vice president; Tom 
Wilson, Lockheed MSD, Sunnyvale, 
treasurer; and Dale Kastle, McCarthy 
Associates, secretary. Elected to the 
Board were Carroll Frankfort, Stanford 
University; A. E. Shales, Eitel-McCul- 
lough; Paul Hubbs, Hewlett-Packard; 
and R. Fosdick of IBM.

^CaU HUGHES for
• Engineering Assistance

• All your Teflon. Nylon and Kel-F 
requirements — delivered 

immediately from the
LARGEST WAREHOUSE STOCK

IN THE WEST

rs HUGHES co.,1Nc.
564 College Ave., Palo Alto 

DAvenport 6-2922
FROM SAN FRANCISCO and BAY AREA- 

Ask Operator for 
Enterprise 1-0701 (No toll)

The late Russell Varian will receive a 
living memorial, according to plans of 
the Sierra Club of which he was an ac­
tive member. The project involves de­
velopment of a favorite hiking area of 
his, Castle Rock Park, on the summit of 
a 3100-ft ridge three miles south of the 
intersection of Skyline Boulevard and 
the Saratoga/Big Basin Road. Contribu­
tions for the development can be sent 
to Castle Rock Memorial Park, Conser­
vation and Memorial Fund, Sierra Club, 
1050 Mills Tower, San Francisco.

Hewlett-Packard Company announced 
plans to establish a manufacturing, re­
search, and development facility in 
Loveland, Colorado. The company ex­
pects construction of the first building 
in Loveland to begin in 1960, and at 
least 300 people to be employed there 
by 1961.

(Continued on page 29)

THE COMPANY
Electronic Systems is a wholly 
owned subsidiary of Solar Aircraft 
Company, important in air and space 
developments since 1927. Electronic 
Systems has been closely associated 
with the instrumentation of the 
U. S. NAMTC at Point Mugu, and is 
expanding rapidly in the develop­
ment and manufacture of electronic 
systems and components for com­
mercial and military use. The right 
men joining now will gain top posi­
tions in their fields of interest. Living 
conditions are ideal in Ventura, a 
noted California seaside resort com­
munity. Act at once.

ENGINEERS
Must have experience in the devel­
opment and design of semiconductor 
circuitry, analogue or digital com­
ponents and sub-systems and/or 
data handling, conversion and proc­
essing equipment. Detailed know­
ledge of many of the following 
transistorized modules is required: 
modulators, demodulators, choppers, 
inverters, converters, power supplies, 
DC and AC amplifiers, flip-flops, 
multivibrators, squarers, pulse 
amplifiers, pulse gates, etc. Degree 
or advanced degree in electronics is 
preferred.

CARL HERRMANN Associates 
technical representatives

P. O. Box 1179, Palo Alto, Calif.
DAvenport 6-6033 

Pasadena: MUrray 1-5111 
San Diego: Zenith 0702 

Phoenix: Enterprise 0702 
Santa Fe: YUcca 2-2881 

Albuquerque: CHapel 7-2688

HIGH VACUUM AND ULTRA 
HIGH VACUUM EQUIPMENT 
AND SYSTEMS / THERMAL 
CONDUCTIVITY CELLS / 
NUCLEAR INSTRUMENTS/ 
PLASMATRON/ INDUCTION 
HEATING EQUIPMENT / EN- I 
VIRONMENTAL CHAMBERS I 
AND PROCESS LINES/LEAK I 
DETECTION EQUIPMENT/ 
ULTRASONIC CLEANERS

a 67-per-cent

Finances of two concerns with either 
local roots or local branches have been 
announced as follows: Varian Asso­
ciates has experienced 
increase in earnings and a 32-per-cent 
increase in sales volume for the year 
ending September 30. Consolidated 
sales: $38 million plus. Net income: 
81 cents per share on 3,125,650 shares. 
Radiation Incorporated showed 38.9 per 
cent sales increase, and 20.5 per cent 
earnings increase to August 28. Sales 
equalled $14 million plus (including 
Levinthal Electronic Products) and earn­
ings, $588,993 or 66 cents per share.
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LITTON INDUSTRIES
Electronic Equipments Division 
Woodland Hills, Los Angeles, Cal if

> __

Robert J. Stahl is now in the newly 
created position of manager of com­
mercial planning for the Mountain View 
operations of Sylvania Electric Products 

(Continued on page 30)

Ampex Data Products Company has 
appointed Russell Dubois head of the 
marketing activities in the computer 
products division under James Bowles, 
division manager. The instrumentation 
products division, managed by Paul 
Weber, will have Gene Rogers in charge

/? / *
Rogers

RESDEL ENGINEERING CORPORATION
needs

SENIOR ENGINEERS
Progressive Company well established in advanced Research Development and 
Production in Space Technology, has Permanent and Attractive Openings for 
Engineers (Degrees Preferred).
Senior Electronic Project Engineers Experienced in Advanced Circuit Design of 
VHF-UHF Space Communication Equipment.
Senior Microwave Systems Specialists, also Experienced in VHF-UHF Communica­
tions.
Senior Mechanical Design Engineers, with experience in Packaging of Missileborne 
Electronic Hardware.

Confidential and convenient interviews arranged by:
Personnel Director, Phone RYan 1-7689

330 So. Fair Oaks Avenue, Pasadena, California

ENGINEERING CAREERS IN 
SPACE-AGE TECHNOLOGY

The Electronic Equipments Division of Litton 
Industries designs,develops,and produces advanced 
inertial guidance, computer, control, and tactical 
data systems. Litton is one of America’s 500 largest 
corporations...and still growing. You can partici­
pate in this exciting growth.

FIELD ENGINEERING
Field engineers are given assignments for the most 
part on the premises of customers where they may 
perform any of a variety of tasks. These include 
instruction of the customer’s technical staff, con­
sultation on equipment installation and mainte­
nance, and engineering liaison.
You will be given thorough formal training, at full 
pay, before being assigned to a field location.
To qualify you must satisfy one of the following 
requirements:
1) BSEE or a BS in Physics with an electronics 

option.
2) Experience the equivalent of BSEE or BS in 

Physics and including at least three years of 
work with analog or digital computers.

3) You are being released from military service and 
have experience in the servicing of fire control, 
digital, or inertial systems.

SYSTEMS INTEGRATION ENGINEERING
Systems integration engineers marry sophisticated 
prototype components into even more sophisticated 
developmental systems. The components must be 
thoroughly checked — individually and as a system 
— and modified or improved where performance is 
marginal. The integration engineer must be able to 
design the simulation and test equipment needed. 
To qualify you should have a BSEE plus some 
experience or academic background in transistor 
circuitry, particularly in digital and/or analog 
computers.

Harvey G. Lowhurst has been recently 
appointed patent counsel at Ampex Cor­
poration, it was announced. Lowhurst, 
who will be responsible for all patent 
and licensing matters at the company's 
Redwood City headquarters, was for­
merly patent counsel at Link Aviation, 
Inc., in Palo Alto. He was also affiliated 

| with Hughes Aircraft Company for a 
number of years as patent attorney.

In addition to his law degree, re­
ceived at the University of Southern 
California, Lowhurst holds degrees in 
physics from both Columbia University 
and McGill University. He subsequently 
lectured at the Newark College of En­
gineering and was an assistant re­
search physicist with the radiological 
research laboratory of Columbia Uni­
versity.

ICT

Litton offers a number of employee benefits. 
Among them are a stock purchase plan and an 
education plan that allows graduate study with 
tuition paid by the division.
Write today to: Mr. Sheldon Hirsch, Head. Research 
and Engineering Staff.
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Liftman

— gas filled for 
sustained accuracy

To the seafaring man, caught in dark and 
foul weather, the clang of a bell buoy or 
the resonant blast of a fog horn is a 
sound of safety...a sound that gives 
him quiet confidence for the journey 
ahead. The Kittleson Company, by virtue 
of its twelve years of problem-solving 
service to industry, has engendered a 
similar feeling of confidence among 
electronic engineers and technicians, 
here in the West.

Representing:
Airtron, Inc., a Div. of Litton Industries 
Electronic Tube Corporation
Hermes Electronics Company 
International Instruments, Inc. 
Laboratory for Electronics, Inc. 
Lavoie Laboratories, Inc.
Packard-Bell Computer Corporation 
Remanco, Incorporated
Servo Corporation of America 
Spencer-Kennedy Laboratories, Inc.
Ultradyne, Incorporated
U.S. Semiconductor Products, Inc. 
(U.S. Semcor)

Webster Manufacturing Co., Inc., Mill 

Valley, manufacturers of mobile anten­
nas, announces the appointment of Ed-

(Continued on page 32)

To those manufacturers whose product 
lines it represents Kittleson Company 
has proved itself a beacon to intelligent 
and successful merchandising in this 
vast electronic market.
THE KITTLESON COMPANY 
Electronic Manufacturers’ Representatives 
Los Angeles
416 N. La Brea Ave., Los Angeles 36, California
Palo Alto
809 San Antonio Rd., Palo Alto, California
Alamogordo
1511 Lincoln Ave., Alamogordo, New Mexico

BONARDI | DE MORNAY-BONARDI
780 SOUTH ARROYO PARKWAY • PASADENA, CALIF.

iDEMORNAY^g^

MORE SWINGS

Inc. In this position, Stahl will be re­
sponsible for creating and guiding a 

commercial-product program.
Formerly with Dalmo Victor Division 

of Textron Inc., Stahl has had over 16 
years' experience in electronic engineer­
ing and general management. His last 
position with Dalmo Victor was as man­
ager of the hydraulics division.

Harper Goldsborough

High Q values are built into these D-B instruments, and main­
tained by rugged, sealed construction with inert gas pressuriza­
tion. Accuracy is so high that these wavemeters may be used as 
secondary standards.
Units are unaffected by changes in humidity, altitude, or barometric 
pressure. They operate in any temperature from —30°C to -|-70oC.
Fewer instruments needed. Each wavemeter covers a wide segment 
of the total range. Only 12 sizes serve from 2.6 KMC to 140 KMC. 
You save budget money on the number of sizes needed. Write 
for literature.

In Sylvania Electric Products, the pro­
motion of John W. Harper to the posi­
tion of engineering specialist at the 
electronic defense laboratories has been 
announced. Formerly an advanced de­
velopment engineer in the analyzer sec­
tion, Harper will now be responsible 
for supervising engineers engaged in 

design and development of electronic 
circuits and sub-systems used in auto­

matic analysis equipment.
Robert R. Goldsborough has become 

program manager for a specialized 

airborne system in Sylvania electronic 
systems, a major division of the com­
pany, which is part of an eight-com­
pany team engaged in the design and 

development program. Robert L. Ame- 
lang, Rudolph Cazanjian, and Mel­
bourne J. Myers have been appointed 

to the administrative staff of the same 

program.

John S. McCullough, formerly of Eifel- j 
McCullough, Inc., has joined the tube B 

division of Litton Industries as assistant - 
to the vice president in charge of new - 

product planning.
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For a free copy

of the NEW
THESE TOP PAYING POSITIONS NOW OPEN:

General Measurements Company

64 page catalog

of
PRECISION QUALITY INSTRUMENTS

call
Klondike 2-1777

or write Data Systems Dept.
HUGH GRAY COMPANY

San Francisco 142166 Market St.
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Data Systems can pull the stopper! Computer design and 
development engineers are needed to work on a variety of 
commercial products. These include automatic industrial 
controls, special purpose digital data processing equipment, 
and advanced mark sensing systems involving high speed 
paper handling devices. Expansion of department to twice its 
present size in the next six months is creating plenty of room 
for fast advancement. Pay schedules are excellent. Working 
conditions arc ideal. A new facility is planned for the Newport 
Beach (Southern California) area in the immediate future.

computer designers:
career progress 

stopped up?
v collec-

v bias

TRANSISTOR 
RISETIME
Plug-In Unitx

★ Measures transistor high-
frequency characteristics 
by the pulse-response 
method.

★ Can be used in all Type 530,
540, 550 Series Tektronix 
Oscilloscopes.

★ Mercury-switch pulse genera­
tor—0.005-/isec 
risetime.

★ 400-ma, 1 to 1 5
tor supply.

★ 1 00-ma, 0.5 to 5
supply.

price $300 
t o b factory

CIRCUIT DESIGN ENGINEERS —Develop digital and non­
digital circuitry for EDP systems. BS in EE or equivalent. 
Solid state experience required.
SERVO DESIGN ENGINEERS — Design servomechanisms for 
industrial control applications. BS in EE. Servo design expe­
rience, knowledge of standard servo circuitry.
COMPUTER DESIGN ENGINEERS— Add new circuits or rede­
sign circuits in existing equipment. Supervise new equipment 
packaging. Engineering or physics degree. Transistorized digi­
tal computer experience required.
LOGIC DESIGN ENGINEERS —Design special purpose digital 
computing equipment for industrial control systems. BS in 
EE or physics. Digital design experience required.
If your present position has lost its challenge or if you simply 
feel you are ready for the next step up, contact John Flynn, 
Area NO. 27 * i *

Data Systems Dept. * NORDEN * 

NORDEN DIVISION I
UNITED AIRCRAFT CORPORATION
13210 Crenshaw Boulevard • Gardena. California

Tektronix, Inc. FIELD5 OFFICE
701 Welch Road, Palo Alto, California, DAvenport'6-8500
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1601 East Chestnut Ave., Santa Ana, Calif.
Phone: Kimberly 7-5501

write or call: Merl Perkins 
personnel manager

for engineers working 
in electronics, a word 
of importance from...

\ I
Quinn

AL MORRISON
Senior Engineer

Transistor Circuit Design

Electronic
Engineering 
Company 
of California

ENGINEERING
REPRESENTATIVES

I had room in which to grow 
(and freedom) 

at EECO. You will too!”

MORE SWINGS
ward Liftman as general manager.

Liftman was employed previously by 
Lynch Carrier Telephone Systems and 
by Applied Electronics Co., Inc.

L 1

A high level staff engineering 
position is available for an ex­
perienced engineer who desires a 
position without line responsibil­
ities. The engineer chosen will 
report directly to the President 
of a well-organized, nationally 
established, Northern California 
manufacturer of commercial car­
rier telephone and communica­
tions equipment.

The position requires ability 
to study systems and circuits pro­
posed and under development, 
with a view to steering engineer­
ing effort along productive paths. 
A superior educational back­
ground and considerable experi­
ence are required in carrier tele­
phone, electronic switching, 
micro wave systems, and related 
circuitry. Salary open. All replies 
will be kept confidential. Inter­
ested applicants reply to Box 75; 
GRID, 16 Crescent Drive, Palo 
Alto, Calif.

William C. Holmes has been appointed 
vice president and manager of the space 
communications division. Radiation In­
corporated of Mountain View. Holmes, 
who recently joined Radiation's new 
West Coast division, was formerly at 
Lockheed. Prior to joining Lockheed, he 
was with Northrop Aircraft for eleven 
years.

A newly created marketing position, 
manager of marketing operations, has 
been assumed by John R. Quinn at Eitel-

(Continued on page 34)
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• LUSCOMBE ENGINEERING CO.

1129 S. Fair Oaks Ave.
Pasadena, California
MUrray 2-3386

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

• 3150 EL CAJON BOULEVARD
San Diego, California
ATwater 3-2081_______________

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

o Diehl Manufacturing Co.
Servo Motors, Tachometers

• Dynametrics Corporation
Primary Pressure Standards

• Electro-Optical Instruments
Kerr Cell Instrumentation • Cameras

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

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

• Rinco, Inc.
Impedance Bridges, High Resolution

Potentiometers
• Theta Instrument Corp.

Synchro Test Equipment
• Voltron Products, Inc.

Expanded Scale Meters

Dr. Wayland C. Griffith has been ele­
vated to assistant director of research 
and Robert H. Gibson has been ap­
pointed to the newly created post of 
production and services manager of the 
Navy's Polaris fleet ballistic missile in 
the Lockheed missiles and space divi­
sion.

Other major changes in Lockheed re­
search move Maurice Tucker up to as­
sociate director of research for space­
craft and missiles and J. R. Weiner to 
associate director of information proc­
essing and computers. He formerly was 
a member of the research director's 
staff.

Dr. Griffith, who had been associate 
director of research with responsibility 
for spacecraft and missiles, fills a va­
cancy created when Dr. John P. Nash 
moved up to director of research earlier 
this year.

Dr. Herbert N. Leifer, head of solid­
state-physics research, has been as­
signed to the University of Paris for 
an indeterminate period to engage in 
advanced research in his specialty. 
Leifer was invited to participate in the 
University's research program after 
members of its physics department be­
came acquainted with his work during 
visits to U. S. scientific meetings. Re­
placing him as head of solid-state­
physics research will be Dr. Michael E. 
Browne.

\ •' p ■ 7



ENGINEERS
Experienced In

R®^@®ipch & Development
in

IFSskoIsiep & Communications

SPERRY GYROSCOPE COMPANY
SUNNYVALE DEVELOPMENT CENTER

PLEASE DIRECT INQUIRIES TO W. A. SEIFERT

Phone REgent 9-2344 Collect
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294 COMMERCIAL ST, 

SUNNYVALE, CALIF.

RESEARCH ENGINEER
M.S. or Ph.D. in E.E.

Experience
in Communications and Data Link 
Systems. To Engage in Unique 
and Interesting Analysis, Synthe­
sis and Development of Commu­
nications and Data Link Systems.

RESEARCH ENGINEER
M.S. or Ph.D. in E.E.

Experience 
in Doppler Navigation Radar. 
To Engage in Varied and Distinc­
tive Analysis and Synthesis of 
Doppler Radar.

SR. DEVELOPMENT ENGINEER

B.S. or M.S. in E.E.
Experience 

in Doppler Navigation Radar. 
To Engage in Diverse Develop­
ment or Systems Work in Doppler 
Navigation Radar.

SR. DEVELOPMENT ENGINEER

B.S. or M.S. in E.E.
Experience 

in Aeronautical Electronic Instru­
mentation With Emphasis on 
Commercial Equipment. To En­
gage in Challenging Studies of 
Integrated Aeronautical Electronic 
Systems.
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military specifications. Request Miller Catalog No. 60.

Atlas Radio Corp., Ltd., Toronto 19, Ont., CanadaCANADIAN REPRESENTATIVE:

Megacycle

-

Local Rep.: James S. Heaton •413 Lathrop Street. Redwood Citv • EMerson 9-5278
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.625 x 1.375

.750 x 1.375

.500 x 1.125

.625 x 1.125

Lenkurt Electric Company has named 
Herbert K. Krengel to the newly created 
position of assistant marketing manager 
in its commercial products division.

Krengel formerly was manager of the 
engineer, furnish and install project 
group. Succeeding Krengel as EF&I man­
ager is Rodman C. Romayne, who has 
been with Lenkurt since 1955 as project 
engineer and EF&I project-engineering 
manager.

2.4
3.9
5 5
6.2
8.2

Model 59-UHF 
Oscillator 

420 Me - 940 Me

2.5
5.0

McCullough, Inc., San Carlos. Prior to 
this promotion, Quinn was manager of 
the customer services department at 
Eimac. He joined the company in April 
1958 as a member of the commercial 
marketing department.

CO MPA N Y
Los Angeles 3, California

[quality]

MEASUREMENTS
A McGraw-Edison Division
BOONTON, NEW JERSEY______

mh.
mh. 
mh. 
mh. 
mh. 
mh. 
mh. 
mh. 
mh.
mh. 
mh. 
mh. 
mh. 
mh.

The semiconductor division of Hoff­
man Electronics Corporation has relo­
cated its San Francisco area sales office 
to 1575 Laurel Avenue, San Carlos.

Granger Associates has occupied an I 
additional 8000 sq ft of office and lab­
oratory facility at 974 Commercial St., 
Palo Alto, doubling existing floor space. 
Starting with two employees in the fall

(Continued, on page 36)

Merrill M. (Tod) Holt is Northern Cali- I 

fornia branch manager at Richard A. 
Strassner Co.. Holt is replacing Jim Hill.

Holt is a retired naval officer, having 
spent 30 years in the service as on in­
structor and executive officer in elec­
tronic training commands.

Part No.

/ 4592-E
F 4594-E

4602-E 
4604-E 
4606-E 
4608-E 

Inductance 4609-E
± 5% 

0.1 uh. 
0.15 uh. 
0.22 uh. 
0.33 uh. 
0.47 uh.

Eitel-McCullough, Inc., has reached an 
agreement that will make National 
Electronics, Inc., and Industrial Tubes, 
Inc., of Geneva, Illinois, wholly owned 
subsidiaries. All of the stock of National 
Electronics and Industrial Tubes will be 
acquired by Eimac in return for 175,450 
shares of Eitel-McCullough, Inc., which 
represents about 9 per cent of the stock. 
No cash will be involved. National 
Electronics and Industrial Tubes will be 
operated as separate subsidiaries.

4642-E 
4644-E 
4646-E
4648- E
4649- E
4650- E
4651- E
4652- E
4662-E 
4664-E 
4666-E
4668- E
4669- E
4670- E
4671- E
4672- E 10.0
6302-E 
6304-E
6306-E 10.0 
6308-E 25.0 
6310-E 50.0

Dimensions 
.375 x 1.125

Inductance 
± 5% 

uh. 
uh. 
uh. 
uh. 
uh.

This compact, lightweight 
grid-dip meter is available 

in the frequency 
ranges indicated.

Determines resonant 
frequency of tuned cir­

cuits, antennas, transmis­
sion lines, by-pass 

condensers, chokes, 
etc. Measures inductance 

and capacitance. Also used 
as a signal generator, wave 

meter, frequency meter, 
and in many other 

applications.

ENCAPSULATED
RADIO FREQUENCY CHOKES

The following series of R.F. chokes range in value 
from 0.1 uh to 50 mh. Basically identical to our 
standard series of axial lead R.F. chokes bearing 
the equivalent number, these coils are encapsulated 
in epoxy resin and conform to MIL-C-15305A.

J . W . MILLER 
5917 South Moin Street •

Model 59
Write for Bulletin Oscillator

2.2 Me - 420 Me

4610- E
4611- E
4612- E 10.0

4622-E 10.0
4624-E 15.0 uh. 
4626-E 24.0 uh.

Part No.
4580-E 
4582-E
4584-E 
4586-E
4588-E

Send for the MILLER industrial catalog
It lists over 1300 chokes, filters, transformers and coils, available for 
immediate delivery. Includes 260 new coil items —many conforming to

Part No
4628- E 39.0
4629- E 55.0
4630- E 62.0
4631- E 82.0
4632- E 100.0

0.10 mh.
0.15 mh.
0.24 mh.
0.39 mh.
0.55 mh.
0.62 mh. 
0.75 mh. 
1.0
1.0 
1.5 
2.4
3.9
5.5
6.2
8.2

Inductance 
±5% 
0.68 uh. 
0.75 uh. 
0.82 uh.
1.0 uh. 

uh. 
uh. 
uh. 
uh. 
uh. 
uh. 
uh.

uh.

Pedersen Electronics of Lafayette hps 
broken ground for a new plant to be 
built in the shape of a hyperbolic para­
boloid. The new building, one of four 
planned for Pedersen's suburban acre­
age, will provide 1 0,000 sq'ft of flexible 
space for research and development, 
conference, manufacturing and office 
space.

Concurrent with the announcement of 
the new plant, the company announced 
the appointment of W. T. Wilkinson as 
vice president and new applications en­
gineer.
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WILLIAM THEISNER & CO.
REgent 9-6460 Sunnyvale
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Complete line standard cleaners 
plus building block custom equip­
ment.

Demonstration and Evaluation 
equipment available.

McKenna Laboratories 
New Multifrequency V-100

Call your

San Francisco Representative

(Portable .Model) 14^j" wide, 
10/8" high, 125-i" deep— 

Relay Rack Model is available
WEIGHT: 21 lbs., approximately

Write for catalog for complete information

regardless 
of 

waveform

Price: 
S425.

HIGH and MULTIFREQUENCY 
ULTRASONIC EQUIPMENT 

by McKenna Laboratories

BALLANTINE
VOLTMETER Model 320
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Mini Lines
The new 
miniaturized 
encapsulated 
delay lines.

measures
from

100 MICROVOLTS to 320 VOLTS

JANUARY 1960

COLUMBIA TECHNICAL CORP.
61 02 Thirtyfirst Ave. — Woodside 77, N. Y.

MAGNETIC-CORE 
DELAY LINES
Excellent transmission 
fidelity.

TRUE RMS 
frequency range 5 to 500,000 cps

FEATURES
Built-in calibrator . . . easy-to-read 5 inch 
log meter . . . immunity to severe 
overload . . . useful auxiliary functions

SPECIFICATIONS
VOLTAGE range: 100 microvolts to 320 volts 
DECIBEL RANGE: —80 dbv to 4-50 dbv 
FREQUENCY RANGE: 5 to 500,000 cycles per 

second
ACCURACY: 3% from 15 cps to 150KC; 
5% elsewhere. Figures apply to all meter readings

MAXIMUM CREST FACTORS: 5 at full scale;
15 at bottom scale

CALIBRATOR STABILITY: 0.5% for line 
variation 105-125 volts

input IMPEDANCE: 10 MQ and 25 /z/zf, below 
10 millivolts; 10 Mfi and 8/z/zf above 10 millivolts

POWER SUPPLY: 105-125 volts; 50-420 cps, 
75 watt. Provision for 210-250 volt operation

Manufacturers of precision Electronic Voltmeters, 
Voltage Calibrators, Capacitance Meters, DC-AC 
Inverters, Decade Amplifiers, and Accessories.
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DELAY-LINE 
FLATS

New elliptical core d<e- 
sign offers wide range 
of characteristics.

. t ■

Our Delay Lines are being 
used by leading manufac­
turers of commercial and 
military electronic equipment.
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BALLANTINE LABORATORIES, INC.
Represented by CARL A. STONE ASSOCIATES, Inc., 825 No. San Antonio Rd. — Palo Alto. Calif.



Hoover

State

JACK KAUFMAN

Representing:

6204
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both in abundant 
variety at 

Sylvania Mountain View 
Operations

126 - 25th Avenue 
San Mateo, California 

Fireside 1-4942

Evaluation, Concept, Design 
of Systems, Circuits, Re­
ceivers, Transmitters. Prod­
uct and Mechanical Engi­
neering. Digital Data Han­
dling. Theoretical, Experi­
mental and Solid State 
Physics. Microwave Tube 
R&D and Production. Sales 
Engineering. Engineering 
Writing.

Electronic Mechanics Inc.
MYKROY — GLASS BONDED MICA

Callite -Tungsten Corp.
LEADS AND FILAMENTS

Electro Switch Corp.
ROTARY SWITCHES

Lamtex Industries
EPOXY FIBRE GLASS LAMINATES

Electronic Systems Division

^SYLVANIA'S?
GENERAL TELEPHONE & ELECTRONICS

Microwave, Circuit Design, IF-RF 
Design, Antenna Design, Test 
Equipment Design, Transistor 

Design.
Please send your resume to W. C. 

Walker or fill in the coupon 
and mail it today.

Leach Relay Div.
RELAYS — CONTACTORS

/w Southern California 
offers

SENIOR 
ENGINEERS 

interesting 
positions in 

ELECTRONIC 
ENGINEERING

Bauer Gregg

W. C. Walker, Engineering Employment Mgr.,
Bendix Pacific, 11600 Sherman Way,
North Hollywood, California
I am interested in Electronic Engineering.
I am a graduate engineer with--------------- -—.degree
I am not a graduate engineer but have---------- years
experience.
Name
Address
City
Zone

Call Wayne Pearson, Yorkshire 
8-6211, Extension 2013 for appoint­
ment, or write Dept. Gl, Box 188, 
Mountain View, Calif.

Electronic Defense Laboratories, 
Reconnaissance Systems Labora­
tory, Special Tube Operations — 
these are some of the elite, sophis­
ticated, compact groups that form 
Sylvania MVO — Mountain View 
Operations.
Rewarding opportunities now at 
the B.S., M.S., Ph. D. levels in

"Doing” projects
Appointment of Dr. William G. Hoo­

ver, professor of electrical engineering 
at Stanford University, as technical di­
rector of Granger Associates has been 
announced. Hoover has been director 
of Stanford's Ryan High Voltage Lab­
oratory since 1957. He will retain an 
association with the University's aca­
demic and research activities. With 
Granger Associates, Hoover will super­
vise the company's expanding technical 
programs with particular emphasis on 
pulse systems, microwave-tube applica­
tions, and advanced-circuit techniques.

"Thinking” projects

Bauer Electronics Corporation has 
been established in Burlingame to enter 
the broadcast-equipment field. Plans in­
clude the introduction of 1- and 5-kw 
a-m broadcast transmitters early in 
1960. Fritz Bauer, active in this indus­
try since 1 926, is president and princi­
pal stockholder. Paul Gregg, sales man­
ager, was formerly West Coast sales 
engineer for Gates Radio.

Dr. J. R. McCaughna has been ap­
pointed to direct electronics research 
and development at Broadview Re­
search Corporation, Burlingame. The 
new research executive comes to Broad­
view after ten years of consulting in 
electronics. A native of San Francisco, 
McCaughna attended the University of 
California at Berkeley, where he re­
ceived BS, MS, and PhD degrees in 
chemistry. Upon completion of his grad­
uate work he studied electrical engi­
neering, worked in Mexico for Mexican 
Industries, Lt., and was chief engineer 
for Pacific Electronics Corporation.

MORE SWINGS
of 1956, the staff now totals 75. Sales 
for the year ending August 31 were 
$954,000. The firm anticipates $2 mil­
lion sales in the coming year, based on 
the present volume and backlog.



interfering

electromagnetic

30 cps 4© 10.7 kmc

to the highest practical degree of accuracy with Stoddart

Radio Interference & Field Intensity Measuring Systems.

Send for complete literature
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energy
within the frequency range of

NM-30A (AN/URM-47)-
20 me to 400 me

NM-10A (AN/URM-6B) 
14 kc to 250 kc

NM-20B (AN/PRM-1A)
150 kc to 25 me

NM-50A 
(AN/URM-17) 
375 me to 1000 me

Lease-purchase and lease-rental agreements available 
Immediate delivery

NM-60A 
(AN/URM-42) 
1 Kmc to 10.7 Kmc

STODDART 
AIRCRAFT RADIO CO., INC. 
6644 Santa Monica Blvd., Hollywood 38, Calif., HO 4-9292

Kr..*.-.-.*.;..
NM-40A (AN/URM-41) 

30 cps to 15 kc

our sales engineering department
will give you individual consideration and information in the 

areas of interference problems or measurement with which 
you are particularly concerned . . . provide engineering bulletins, 

military specification information, descriptions of new 
measurement techniques and applications ... class or 

individual instruction in the operation, calibration, and 
maintenance of Stoddart instruments. For prompt service 

please call "Sales Engineering", HOIlywood 4-9292.

serving 33 countries in radio interference control

Stoddart RFI Measuring Equipment is approved for use by all departments of the Depart­
ment of Defense. Military and commercial equipments are identical . . . were designed and 
manufactured to Military Equipment Specifications to meet the requirements of Military 
Measurement Specifications. Equipments are portable, dripproof, dustproof, and ruggedized 
for all-weather field use ... precise and dependable for sensitive-selective laboratory 
measurements.
Applications include interference measurement and location, frequency conservation and 
allocation studies, spectrum signatures, antenna propagation studies, field intensity sur­
veys, RF energy surveillance and monitoring, and verification of the electronic compatibility 
of modern weapons systems, i.e., missile firing and guidance, computer, telemetering and 
communications; the measurement of all rotating electrical devices, transmitting and 
receiving equipment, or any system or equipment capable of producing unwanted radiated 
or conducted electrical disturbances.
Stoddart instruments are available as individual self-contained units covering specific fre­
quency ranges, or in rack mounted console systems for laboratory, mobile, airborne and 
marine use.

...can be investigated, analyzed, monitored and measured
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Quan-Tech Laboratory  
Radiation Counter Labs  
Rantec Corp  
Sage Electronics Corp .. 
Sanborn Company  
Sensitive Research Instrument.. 
Sierra Electronic Corp..................
Sorensen & Co ...................
Technology Instrument...  
Telonic Industries...........................
Transistronz Div. Van Norman 
Universal Electronics....................
Varian Associates  
Waltham Electronics Corp..  
Weinschel Engineering

38
36
31
35
25
2

22
38

38
3 

15 
38
14
29 
18 
24

24 
23 
35
25 
36

MANUFACTURERS INDEX
Manufacturer Representative
Ace Engineering & Meh. Co Premmco, Inc. 
Accurate Instrument Co ..Jay Stone & Assoc. 
Advance Components, Ltd Hugh Gray Company 
Alfred Electronics White and Company 
Airflow Company Premmco, Inc. 
Alto Scientific Co Long & Associates 
Ameray-Nuclear Shielding Prod. Div.. White & Co. 
American Mach. & Fdry  
Antlab, Inc  
B & F Instruments  
Behlman Engineering Co.............
Bendix Aviation—Cincinnati Div. 
Beta Electric Co  
Bogart Microwave...  
Boonton Electronic Products, Inc 
Budd-Stanley, Inc  
C and H Supply Company  
Callite-Tungsten Corp  
Circo Ultrasonic Corp  
Data Instr., Tele................................
Del Electronics Corp  
Di/An Controls, Inc  
Dymec, Inc  
Electro-Measurements .............
Electro-Pulse, Inc...............................
Electro Switch Corp  
Electronic Measurements Co  
Electronic Mechanics Inc  
ELMEG (Presin Co.)  
Emerson & Cuming  
EMI-Electronics, Ltd  
Empire Devices Products  
ERA Engineering, Inc  
Fifth Dimension, Inc  
John Fluke Mfg. Co  
Franklin Electronics, Inc.................
General Communication................
Glass-Tite Industries  
Globe Industries  
Hamner Electronics  
Hewlett-Packard  
Heli-Coil Corp  
Huggins Laboratories, Inc  
Hughes Products Co .................
Hyten Company  
IVO (Presin Co.) .................
Kauke and Co., Inc  
Keithley Instruments.......................
Kin Tel  
Lamtex Industries .
Lawrence Manufacturing Corp... 
Leach Relay Division  
LEL, Inc  
Levinthal Electronic Nuclear Div. 
Levinthal Electronic Equip. Div... 
Lindsay Structures  
Manson Laboratories, Inc  
Massa Div., Cohu Electronics— 
Menlo Park Engineering  
Millivac Instrument Div., Cohu.. 
Narda Microwave Corp  
New London Instrument Co

‘ Oregon Electronic Mfg  
PCA Electronics, Inc  
Polarad Electronics
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Permanent Employment Agency  
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Resdel Engineering Corp  
Roberts & Associates, E. V  
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Sylvania Mountain View Operations  .............
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You can drive the unit with Gertsch frequency meters FM-3, FM-6, 
or FM-7. Accuracy and stability remain the same as that of the driving 
source. Fundamental frequency range is 500 to 1000 Mcs, with output 
to at least 30,000 Mcs available from external harmonic generator-mixer.

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

Complete data in Bulletin FM-4A.

MODEL FM-JfA

—Gertsch—
gertsch products, inc. 3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201

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

-measures 100 to 30.000mc 
-generates 500 to 30.000mc 

with high accuracy and stability
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GENERALWrite For Complete Information RADIO COMPANY
WEST CONCORD, MASSACHUSETTS
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LC 
CD
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Complete with Accessory Cables and Carrying Case . . . $1,060

tiers can also be switched to “All-Pass” operation to measure 
the entire input signal. Transistors have been used exten­
sively throughout this instrument.

The instrument is designed for use with a Sound-Level or 
Vibration Meter. When component levels exceed 50 db, 
measurements may be made directly with accessory micro­
phones.

Type1554-A 
Sound and Vibration Analyzer

Branch Engineering Office in SAN FRANCISCO
1186 Los Altos Avenue, Los Altos, Californio 

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

This Analyzer is a tunable voltmeter whose bandwidth is 
a constant percentage of the frequency to which the instru­
ment is tuned. It will measure amplitudes and frequencies of 
the individual components of sounds and vibrations. Fre­
quency-selective amplifiers employing RC feedback networks 
can be either synchronously or stagger tuned to give “Narrow” 
or “One-Third Octave” bandwidth respectively. The ampli-

FOR SOUND, NOISE, AND VIBRATION

f/fo

★ THREE BANDWIDTHS:
’’Narrow” for measurement of 
single-frequency components of 
spectrum — bandwidth is 8% of 
center frequency at 3-db points. 
’’One-Third Octave” for analysis of 
noise — bandwidth is 1.26 times 
center frequency.
’’All-Pass” for convenient adjust­
ment of overall level — flat from 
2.5c to 25 kc 4=2 db.

★ Wide Range: Continuously tunable 
from 2.5 to 25,000 cps.

★ Both Analyzer characteristics fall off 
at 12-db per octave far from center 
frequency.

★ Adjustable decibel dial may be set so 
Analyzer is direct reading in sound­
pressure level,one-third octave-band 
level, or any other desired level — 
may be calibrated using 115v line 
to make Analyzer direct reading in 
input volts.

★ Portable and battery-operated for 
field use.

★ New G-R Type 1521-A Recorder can 
be linked to the Analyzer to provide 
a graphic record of the frequency 
spectrum under study.


