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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) 
 
February, 1960: 
Cover: Douglas Perham and Earl Goddard appear as old‐time broadcasters 

on the restored 1,000‐watt KFRC station at the New Almaden 
Museum, reading from a current issue of the GRID.  Among the names 
listed are locals de Forest (for 2 years), Charles “Doc” Herrold (first 
regular broadcast in USA, in San  Jose in 1912, with his wife as the first 
DJ), Cyril Elwell (founder of Federal Telegraph in 1909), Leonard Fuller 
(Stanford’s first EE PhD, Chief Engineer of Federal, head of UC‐Berkeley 
engineering), Charles Litton (inventor from the ‘30’s and ‘40’s, 
including the glass lathe), Philo Farnsworth (first electronic video 
display tube in 1927), Russell and Sigurd Varian (inventors of the 
klystron), Ralph Heintz (founder of Heintz & Kaufman in 1920’s), and 
Bill Eitel W6UF and Jack McCullough W6CHE (founded Eimac). 

Page 6: The very first issue of the GRID was 2 pages, issued in 1955.  A photo 
shows the pre‐GRID organizing meeting and its participants, with that 
issue on the table.  “Grid” refers to the control element in an electron 
tube (the three dashes in a circle on the cover).  With but a small 
signal, it can control considerable power in the tube’s output circuit.  
Similarly, the GRID consolidates important information, which is the 
key ingredient in developing knowledge and career paths for IRE 
members and their companies/institutions, creating the dynamism 
and wealth of our communities and industries. 

Page 8: The Medical Electronics group has a meeting on “Linear Electron Accelerator and Cancer Therapy”.  The linear 
accelerator was initially developed by Bill Hansen of Stanford during the 1940’s, using the Varian brothers’ newly invented 
klystron to accelerate electrons down an evacuated tube.  We drive across the largest of them today – the 2‐mile‐long 
Stanford Linear Accelerator, under Fwy 280 behind the campus.  Even today, there’s a Varian klystron used in every 
treatment involving radiation therapy. 

Page 18: Amateur radio operators (Hams) got together to honor John Reinartz as he retires from Eimac.  Present (in the photo) 
are Hams Herbert Hoover Jr W6EV (who, with Fred Terman, was one of the Stanford “faculty brats” in 1915 who 
experimented with early radio and set the Valley on its road to prominence), and Bill Eitel W6UF and Jack McCullough 
W6CHE (founders of Eimac).  Many of the developments in modern radio came from Hams experimenting with equipment 
and propagation.  Eimac’s klystron accomplishments are shown in the adjoining full‐page ad. 

Page 29: Varian Associates will double its floorspace in the Stanford Industrial Park from 500,000 square feet to 1,000,000 sq ft. 
Page 36: Frank Sordello joins the local IRE.  He is the chief servo engineer at the startup Information Storage Systems (ISS), 

founded by the “dirty dozen” who left IBM to found a disk drive company that used an electronic voice‐coil head 
positioner, rather then the hydraulics used in the IBM 2314 units.  The drives were as large as a dishwasher and stored 30 
megabytes (!) on an 11‐high stack of 14‐inch disks.  I worked at ISS for four years (1970‐1974); we were making so much 
money that our VP let us fly first class for any flight over 2 hours.  Several of us went back to Bell Labs in New Jersey to 
cross‐license Bubble Memories (invented by Andy Bobeck), since it was predicted that this type of magnetic/electronic 
memory would soon replace mechanical disk drives (but it never happened).  I was in charge of epitaxy on gadolinium‐
gallium‐garnet wafers and electronic evaluation.  We developed our own version, then put it on the shelf in case disk drives 
were to become obsolete. 
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NEW VARIAN KLYSTRONS

SPECIFIC TUBES FOR EVERY DOPPLER SYSTEM

VA-832 
9.79-9.81 kMc 

6 W cw minimum

VA-824 B 
9.78-9.82 kMc 

2 W cw minimum

VA-503
13 3 kMc

1 W cw mik>mum

VA 64 G 
13.3 kMc 

15 W cw minimum

Representatives thruout the world
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TRANSISTORIZED

D. C. POWER IN A

SPIKES

SPECIAL FEATURE:

even

J

FEBRUARY i960 GRID-3

OTHER STANDARD CATALOG 
UNITS AVAILABLE WITH 
COMPARABLE SPECIFICATIONS

FOR ADDITIONAL DATA AND
PRICE INFORMATION, WIRE COLLECT TO:

MODEL 
NO.

D. C. OUTPUT 
VOLTS AMPS

RIPPLE:
DYNAMIC IMPEDANCE: 

PROTECTION:

WEIGHT:
DIMENSIONS:

Through the use of a special combination magnetic 
amplifier-transistor circuit and conservative design tech­
niques, this power supply provides full load output

MODEL MTR 036-15
D. C. POWER SUPPLY

"TRANSIENT 
FREE"

D.C. OUTPUT:
A. C. INPUT:

STATIC REGULATION:
DYNAMIC REGULATION:

ENGINEERING CORPORATION

345 Kansas St. El Segundo, Calif.
ORegon 8-7215 EAstgate 2-1375

MTR036-5 
MTR636-15 
MTR615-5 
MTR636-30
MTR28-2
MTR28-5 
MTR28-10 
MTR28-30 
MTR28-100

0-36
0-36
6-15
6-36

24-32
24-32
24-32
24-32
24-32

5
15
5 

~30~
2 

~5

~30" 
ioo"

NOW . . . from FERKBN - “TRANSIENT FREE 
VERSATILE WIDE VOLTAGE RANGE D.C. POWER SUPPLY

in the case of a transistor failure.
REPRESENTATIVES IN PRI NCI PAL CITI ES

Represented by: Cerruti Associates, P.O. Box 509, Redwood City, California, Phone: EMerson 9-3354

1 >1^

AT LAST!! - A POWER SUPPLY WITH PRECISE 
REGULATION THAT IS UNAFFECTED BY LINE AND 
LOAD TRANSIENTS . . . INSTANTANEOUS CHANGES IN 
LINE AND LOAD WILL NOT CAUSE TRANSIENT 
VOLTAGE “SPIKES” IN THE D. C. OUTPUT.

SPECIFICATIONS
0-36 Volts @ 15 Amperes
105-125 Volts, 1 phase, 60 cps
Line — ± 10 MV; Load — ± 10 MV
Line: ±25 MV; Load: ±.25 V. No Load to full load
& FL to NL
2 MV RMS Maximum
50 Milliohms (0 CPS to 20 KC)
Short Circuit Proof — Automatic Current Limiting at 18 
Amperes. (Short Circuits and Overloads can be sustained 
indefinitely without damage to the power supply.) 
Approximately 125 Lbs.
19" W x 15" D x IOV2" H (Rack panel mount)
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DIRECT IN-LINE READOUT WITH ILLUMINATED DECIMAL POINT

RANGE OF APPLICATIONSWIDE

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

o

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

P. O. BOX 7161

I

21 ri:

john fluke

□
o o <

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.

Output Polarity: 
Regulation vs. Line: 
Regulation vs. Load •

Output Current:
Output Voltage:
Voltage Limiter ■

(Panel Switch Selected)

Calibration Accuracy :
Current Resolution •
Stability:
Price:

MANUFACTURING COMPANY, INC.
SEATTLE 33. WASH.

ALL CONSTANT cur­
rent applications

...2

O O z 

• • •

CALIBRATION and
TESTING of:

a. Instruments—Meters
b. Semiconductors
c. Torque motors
d. Bolometers

An INVALUABLE AID 
to magnetic circuit 
development

I
±tt' '

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

HH

UNITED STATES AND CANADIAN 
REPRESENTATIVES

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 Mam 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.

— 
2;

MINNEAPOLIS. MINN 
Pinkney & Hine Co 
1925 Nicollet A.e 
Minneapolis 3. Minn 
NEW YORK. N Y 
G. Curtis Engel & Assoc 
210 So Broad Si 
Ridgewood. N J 
ORLANDO. FLA 
Bivins & Caldwell. Inc 
P.O Box 7942 
Orlando. Fla. 
PHILADELPHIA PA 
G Curtis Engel & Assoc 
P0 Box 4383. 
Philadelphia 18. Pa 
PHOENIX ARIZ 
Gene French Co 
1644 W. Hatcher Rd 
Phoenix. Ariz 
RICHMOND. VA 
Bivins & Caldwell. In: 
PO Box 6514 
Richmond 30, Va. 
RIDGEWOOD. N J 
G Curtis Engel & Assoc. 
210 So Broad St. 
Ridgewood, N. J. 
SAN DIEGO. CALIF 
McCarthy Assoc. Inc. 
3460 Ingraham Si. 
San Diego I. Calil 
SAN FRANCISCO. CALIF 
McCarthy Assoc.. Inc. 
635 Oak Grove Ave. 
Menlo Park. Calil 
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

Write us direct or contact our engineering representative in your area.
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The GRID is published by 
the San Francisco Section 
of the Institute of Radio 
Engineers monthly except 

for July and August.

Papers Calls 

Grid Swings 

Membership Status....

Manufacturers' Index 

Meeting Calendar 

Meetings Ahead (PGMIL/PGPT/PGRQC, PGA, PGED/SFS, PGEC)....

Engineers' Week 

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

EDITOR—Frank Haylock, 1 09 Hickory 
Lane, San Mateo. Fireside 5-1138

EDITORIAL ASSISTANTS—
Florence Madsen, Emma Scarlott

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

HISTORIAN —William R. Patton, Syl­
vania Electric Products, Mountain 
View

(Continued on page 8)

Big news in the electronic history field is that 
the New Almaden Museum operated by Douglas 
Perham has opened its doors for routine business. 
This event was commemorated on January 15 by 
a special meeting of the Section Historical Com­
mittee held at the Museum.

Out of this came the impromptu broadcasting

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.

Chairman—Victor B. Corey 
United Control Corp. 
385 Gravatt Drive 
Berkeley, Calif. 
THornwall 8-3382

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

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

CHAIRMAN—Howard Zeidler, Stanford 
Research Institute

VICE CHAIRMAN—Milton Seymour, Len- 
kurt Electric Co., San Carlos

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

a la Carte
scene on the cover. One of the features of the 
Museum is a full restoration of the 1000-watt 
Western Electric transmitter installed by KFRC in 
1927. In the picture Douglas Perham and Earl 
Goddard simulate an early-day broadcast using a 
copy of your favorite publication as a script.

(Continued on page 10)
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Robert Rector

Howard M. Z eidler
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This is also the time of the year when 
elections in the Publications Board can 
be reported. This year the event marks 
the retirement from the Board of Robert 
Rector of Sylvania Electronic Defense 
Laboratory. Bob has served the Sec­
tion well in the capacity of Board Chair­

man throughout the last year and pre­
sided over the deliberations of a period 

marked chiefly by important steps in 
organizational procedures for the Grid.

Pre-Grid organization meeting, from 12:00 clockwise, Spangenberg, board chair­
man; Morris, Section chairman; Peterson, Lusted, board members; Haylock, editor;

Ogilvie, board member. Layout of initial 2-page issue is in foreground

As indicated on the masthead of this 

issue, Bob is succeeded in the chairman­
ship by Howard Zeidler of Stanford 

Research Institute. Howard has been 
serving the Board as treasurer. Milt 
Seymour of Lenkurt has been elected to 
the twin posts of vice chairman and re­
cording secretary, while Peter Sherrill of 

Hewlett-Packard has been elected treas­

urer. >

—Frank Haylock, Editor

Just as the physical format of the 
Grid has grown from a two-page leaf­

let to a substantial publication of more 
than 40-page average, so have the 

operational problems become more 
complex. During the past year these 
have been, under Bob's leadership, 

codified into well-considered routines.

This issue marks the fifth, or wooden 

anniversary of the Grid. Don't be con­
fused by the "Volume 6, Number 6." 
This numbering system was adopted to 

coordinate with the Section Year. The 
first Grid was issued in February 1955 
following the concerted efforts of the 

earnest group of Section, Publications 
Board, and Staff members illustrated 
here.

During these years, something in the 
order of 100 individuals have rendered 
service to the Section through this ac­
tivity. Certificates of appreciation are 
presently being completed and will soon 
be in the hands of these people, 
acknowledging their contributions. A 
sample of this new form is also shown.
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NEELY
ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

STAFFEDFU UR ELECTRONIC NEEDSYOU.

I

All Neely Field Engineers have had extensive training and 
experience in microwave theory, products and applications and 
now represent Bomac in the four state area of California, 
Arizona, Nevada and New Mexico. From DC through KMC 
the answer is the same — Call Neely!

Bomac is a pioneer and an outstanding leader in Magnetrons, 
gas switching tubes and microwave components. This 
makes a natural combination with Varian Associates with 
whom they merged approximately one year ago. With Bomac 
now operating as a subsidiary of Varian, your complete 
microwave requirements can be handled by one visit from 
your Neely Field Engineer.

SAN DIEGO 
1055 Shafter St. 

Phone: AC 3-8106 
TWX: SO 6315

BOMAC LABORATORIES. INC. 
Beverly, Massachusetts

SANBORN COMPANY
Waltham, Massachusetts

VARIAN ASSOCIATES
Palo Alto, California

ALBUQUERQUE
6501 Lomas Blvd., N.E.

Phone: AL 5-5586
TWX: AQ 172

LAS CRUCES 
114 S. Water St. 
Phone: JA 6-2486 

TWX-. Las Cruces NM 5851

SACRAMENTO
1317 Fifteenth St. 
Phone: Gl 2-8901 

TWX: SC 124

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

TWX: TS 5981

DYMEC
Division of Hewlett-Packard Co. 

Palo Alto, California

BALDWIN-LIMA- 
HAMILTON 

Strain Gages 
Waltham, Massachusetts

KIN TEL
San Diego, California

HEWLETT-PACKARD 
COMPANY 

Palo Alto, California

•l

The Neely totem pole is truly unique — it has no bottom 
man. For over a quarter of a century Neely Enterprises has 
specialized in representing the outstanding electronic 
manufacturers on the West Coast.

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

TWX: N-H0L 7133
o 

ONE OF NEELY'S EIGHT OFFICES IS LOCATED CONVENIENTLY

PHOENIX
641 E. Missouri Ave. 

Phone: CR 4-5431 
TWX: PX 483

SAN CARLOS 
501 Laurel St.

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

CAL 94

— j-jTi a -=i •

another top man on the totem pole



Staff (cont.)—Reporters MEETING CALENDAR
SAN FRANCISCO SECTION

• Monday, Feb. 298:00 P.M.

EAST BAY SUBSECTION

PROFESSIONAL GROUPS

AUDIO

PROFESSIONAL GROUPS

O Tuesday, Mar. 1

o Wednesday, Feb. 24

o Monday, Feb. 29

FEBRUARY 19608—GRID

O Monday, Feb. 15

I'Energie Atomique

ENGINEERING MANAGEMENT
Charles Meyer, Sylvania Electronic 

Defense Lab
Leonard M. Jeffers (Photography) Syl­

vania Electronic Defense Lab

MICROWAVE THEORY & TECHNIQUES

Frank Barnett, Hewlett-Packard Co.

RELIABILITY AND QUALITY CONTROL

John W. Hall, Dalmo Victor Co., 
Belmont

Julian Hilman, Fairchild Semicon­
ductor, Palo Alto

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

lett-Packard Co.

Audio 8:00 P.M.

(Joint meeting with Audio Engineering Society)
"Why Stereo? The Philosophy of Multi-Channel Recording of Music" and 

tour of KGO studios
Speaker: John (Jay) G. McKnight, manager, advanced audio section, 

Ampex Professional Products Co.
Place: Studio A, KGO, 277 Golden Gate Ave., San Francisco
Dinner: 6:30 P.M. (Social Hour 6:00) Rathskeller, Polk and Turk Streets 
Reservations: Mrs. Richardson, EMerson 9-71 1 1, Ext. 203, before Feb. 29

BROADCASTING
Richard Newman, RCA, San Francisco

COMMUNICATIONS SYSTEMS

Kenneth P. Patterson, Sperry Gyro­
scope Co.

Lee Stephens (Photography) 
Lenkurt Electric Co.

ELECTRONIC COMPUTERS

John Boysen, Lockheed Missiles and 
Space Division, Sunnyvale

MEDICAL ELECTRONICS

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

MILITARY ELECTRONICS

Jerome J. Dover, Ampex Military 
Products Co.

ENGINEERING WRITING & SPEECH

Harry Lewenstein, Eldorado Electron­
ics, Berkeley

PRODUCTION TECHNIQUES
Olof Landeck, Electro Engineering 

Works
George F. Reyling, Varian Associates

ANTENNAS & PROPAGATION
Von R. Eshleman, Stanford University

SPACE ELECTRONICS & TELEMETRY

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

INSTITUTIONS

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

SAN FRANCISCO SECTION
(Joint meeting with PGED, see below)

SAN FRANCISCO SECTION • Tuesday, Mar. 29

Field Trip to New Almaden Museum and Perham Electronic Foundation 
(Further details to be announced)

ELECTRON DEVICES
Eugene W. Kinaman, Watkins-John­

son Co., Palo Alto

EAST BAY SUBSECTION 7:30 p.m.
"Recent Electronic Experience with the Commissariat a

at Saclay, France"
"Recent Work in Photomultipliers"
Speaker: Quentin A. Kerns, group leader, Livermore Radiation Labora­

tory, Berkeley
Place-. Livermore Radiation Laboratory, Livermore
Dinner: 6:00 P.M., Livermore Bowl, Livermore
Reservations: Marge Bennette, Hilltop 7-1100, Ext. 84203

Eugene Aas, Sandia Corporation, 
Livermore

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

Electronic Computers 8:00 P.M. • Tuesday, Feb. 23

(Joint meeting with the Association for Computing Machinery and the
Society of Industrial and Applied Mathematics)

"The Role of the University and the Computer in Closely Allied Fields"
Speaker: Dr. Louis Fein, consultant
Place: Auditorium, Bldg. 202, Lockheed Missiles and Space Division, 3251

Hanover Street, Palo Alto
Dinner: 6:00 P.M., Hal's Restaurant, 4085 El Camino Way, Palo Alto

Reservations: None necessary

Communications Systems 8:oo p.m.
(Joint meeting with PGAP and PGMIL)
"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: 6:00 P.M. "Meet-the-Speaker" at Hal's Restaurant, 4085 El 

Camino Way, Palo Alto
Reservations: Mrs. Wada, DAvenport 1-3300, Ext 318

Antennas & Propagation 8.00 p.m. o Wednesday, Feb. 24

(Joint meeting with PGCS and PGMIL, see below)

Electron Devices 8:00 p.m.

(Joint meeting with the San Francisco Section)
"The Crossed Field vs the Linear Beam in Microwave Super-Power Gen­

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
Dinner: 6:00 P.M., Hal's Restaurant, 4085 El Camino Way, Palo Alto 
Reservations: Miss Grace Pacak, IRE Office, Fireside 1-3471; or Evelyn

Wenig, DAvenport 3-2441, by Friday, Feb. 26



MEETING CALENDAR

0 Tuesday, Feb. 238.00 P.M.

CHRONOLOGICAL RECAP

• Tuesday, Mar. 15
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February 15—East Bay Subsection
February 16—Space Electronics & 

Telemetry
February 23—Military Electronics/ 

Production Techniques/Reliabili- 
ty & Quality Control, Electronic 
Computers

February 24—Antennas & Propaga- 
tion/Communications Systems/ 
Military Electronics, Medical Elec­
tronics

February 29—Electron Devices/San 
Francisco Section

March 1—Audio, Military Electron­
ics/Production Techniques/Relia- 
bility & Quality Control

March 15—Space Electronics & Tel­
emetry

March 29—San Francisco Section

Production Techniques 8:00 P.M. O Tuesday, Mar. 1

a series of four lectures, presented jointly with PGMIL

Military Electronics 8:00 P.M. G Tuesday, Feb. 23; Mar. 1
(Joint series with PGPT and PGRQC—see Production Techniques)

Space Electronics & Telemetry 8:00 p.m. © 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

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

(Final session in
and PGRQC)

"Future Possibilities of Microminiaturization"—panel discussion
Panel participants: Dr. Charles Rosen, head of applied physics group, 

Stanford Research Institute; Major Otis R. Hill, Air Research and De­
velopment Command, Los Altos; and Dr. James R. Nall, member of 
technical staff, Fairchild Semiconductor Corp., Palo Alto

Place.- Room 100, Physics Lecture Hall, Stanford University
Dinner: 6:00 P.M., Hal's Restaurant, 4085 El Camino Way, Palo Alto 
Reservations: Mrs. Jennings, WHitecliff 8-1434

Medical Electronics 8:00 P.M. • Wednesday, Feb. 24

Linear Electron Accelerator and Cancer Therapy"
Speakers: Malcolm A. Bagshaw, M.D., assistant professor, Stanford Medi­

cal School; and Mitchell Weissbluth, Ph.D., assistant professor, Stanford 
Medical School

Place: Room Ml 12, Stanford Medical Center, Palo Alto
Dinner: 6:00 P.M., Red Cottage, Menlo Park
Reservations: George Turner, DAvenport 5-8332

Production Techniques
February 16 meeting cancelled
(Joint series with PGMIL and PGRQC)
Review of the State of the Art of Microminiaturization for Electronics"

Speaker: W. Dale Fuller, manager, microsystems electronics program,
Lockheed Missiles and Space Division, Sunnyvale

Place: Room 100, Physics Lecture Hall, Stanford University

Military Electronics 8:00P.M. © Wednesday, Feb. 24
(Joint meeting with PGAP and PGCS, see above)

Reliability & Quality Control 8:00 P.M. © Tuesday, Feb. 23; Mar. 1 

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

MEETING AHEAD
Microminification

For the February 23 session of the 
current series of four lectures presented 
jointly by PGMIL, PGPT, and PGRQC, 
W. Dale Fuller of Lockheed will review 
the state of the art of microminituriza- 
tion for electronics.

Comparisons will be made of the re­
liability, producibility, and miniaturi­
zation aspects of the many new elec­
tronic technologies proposed in the 
industry today. Illustrations of these 
technologies will be used in the com­
parison.

This will be Lecture No. 3 in the 
series. The fourth and final meeting will 
be a panel discussion.

Fuller is manager of the microsys­
tems electronic program in the Lock­
heed Missiles and Space Division where 
he performs research and application 
of research for system microminiaturi­
zation by the integration of materials.

Prior to joining Lockheed in 1959, he 
was director of research at Varo Manu­
facturing Co., Garland, Texas. He has 
also been a consulting engineer in 
Tulsa, Okla, and chief engineer of the 
Engineering Laboratories, Inc., of Tulsa, 
Oklahoma, and Garland, Texas; an in­
structor in electrical engineering at 
Iowa State College; and an engineer 
with General Electric Co. in Schenectady 
and Syracuse.

He holds a BS in electrical engineer­
ing from Michigan College of Mining 
and Technology, and an MS in electrical 
engineering from Iowa State College. 
He has also performed graduate study 
at Southern Methodist University and 
Oklahoma State College, as well as ad-

(Continued on page 10)
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Concert and Lecture 
HIGH SCHOOL AUDITORIUM

MEETING AHEAD
For Two Ears

The dormancy of professional-society 
activities on audio in this area, which 
has been practically the birthplace of 
the contemporary art, is about to be 
corrected. A joint meeting of PGA with 
the Audio Engineering Society is sched-

High SoHmI Aaditori I P. M.

Monday, May 8th

registration fee since this is an Adult 
Education activity of the Campbell 
Public Schools. Note that since a pre­
vious announcement of the series, the 
meeting nights have been changed to 
Thursday.

Museum hours, so that you can plan 
your own visit, are every day except 
Monday from 10:00 a.m. until dark. 
Admission fees are 50 cents for adults, 
15 cents for children six to twelve, and 
no charge for children under six. For 
substantial groups, appointments should 
be made.

Incidentally, the Perham Foundation 
is open for acceptance of memberships 
in the following categories:
1. Honorary—Those people who have 

produced or aided in producing out­
standing works in their fields which 
correlate with the purposes of this 
foundation.

2. Life—A person or organization do-

Radio lecturing in the 1920’s was pro­
moted with this poster used by the 
father of Earl Goddard, present his­
torical committee co-chairman. Note 

attractive price schedule

MORE MICROMINIFICATION

vanced engineering studies in the Gen­
eral Electric advanced engineering 
course in Schenectady.

He holds memberships in the Ameri­
can Society for Engineering Education, 
the American Astronautical Society, the 
Acoustical Society of America, and Pi 
Mu Epsilon.

22— 2 Is a student of Radio 
identified with Radio develop 

irs. His lecture will 
.1 any one, no matter 
Electrics may be. can 
If you desire to know 

inversation and music may 
• air currents passing over 
day and night from every- 

of this opportunity 
ion and enjoyment you 

get from the concert and lecture, you will 
tidini

The fur 
ment and lecti 
Athletic Departm 
come rigid back 
facilities.

noting $500 cash or cash and arti­
facts, or artifacts of equivalent value.

3. Sustaining—Persons donating $50 in 
cash per year.

4. Contributing—Persons contributing 
$10 per year as regular dues.

5. Junior—From age 1 to 18 years, 
contributing $2.00 cash per year as 

dues.
A special opportunity is at hand to 

witness an organized review of local 
electronic history. Perham is presenting 
a lecture series at Del Mar High School, 
1224 Del Mar Avenue, San Jose. First 
meeting will be February 1 1 and meet­
ings will be held regularly for the ten 
succeeding weeks. There is a small

uled for March 1. See the Calendar, 
page 8.

Probably you know or can deduce 
the meaning of the word, "Stereo­
phony." But how about "Ambiophony"? 
According to Jay McKnight, these two 
words represent leading factors in the 
satisfaction engendered by reproduced 
music. McKnight is to present, at the 
joint meeting, a paper he gave at the 
1959 AES convention in New York. 
Covering philosophical aspects of the 
stereo art and supported by demonstra­
tions, the presentation is expected to 
have unusually high interest and merit.

McKnight, a 1952 Stanford graduate, 
joined Ampex in 1953 to work on Cine­
mascope and returned to the company

(Continued on page 12)

R. W. Goddard, Dean of lhe College of 
Ap iculture and Mechanical Arts, and Professor 
of Electrical Engineering. State College, with 
two assistants and two complete sets of instru­
ments, receiving and transmitting Radio, will 
be here Monday. May 8lh. and will conduct a 
demonstration and deliver a lecture at the high 
School Auditorium, commencing at 8:00 P M

TEACHERS AND PUPIIS OF THE SCHOOL 
WILL BE ADMITTED FOR 10 CENTS

THE GENERAL PUBLIC WILL BE ADMIT­
TED FOR 15 CENTS

Professor Goddard is 
and has been identified wi 
ment for a number of yeai 
be in .such language that ; 
what their knowledge of L. 
easily understand him. 
something of how coi 
be enjoyed from the 
us every hour of the < „ 
where, avail yourselves 
Aside from the informatii 
will get from ‘.he oor.oort 
be aiding a good cause.

The funds derived from the entertain- 
ture will be turned over Io the 
irtment of the Schools and wfli 

x to you in increased school



Made Oh the coast... Silicon Laminations
that give you the utmost in performance
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THE ARNOLD ENGINEERING COMPANY, Moin Office: MARENGO, ILL.
SAN FRANCISCO, Office: 701 Welch Road, Palo Alto, Calif. 

Telephone: DAvenport 6-9302

> L' ;
I?

WRITE FOR THE
REPATH CATALOG

This 54 page booklet contains 
complete specifications and de­
tailed drawings of all standard 
Repath nickel-iron and silicon- 
steel laminations. Also illus­
trates line of stamped metal 
components for electronics.

ADDRESS DEPT. G-02-R

Repath’s more than 25 years of experience in metal fabrication for the 
electronics industry is your best assurance of top-quality silicon steel lamina­
tions—laminations that meet all your requirements for uniformity and 
performance.

Repath electrical laminations are precision-produced on the finest equip­
ment available. Complete service—engineering, design, die making, anneal­
ing, and inspection —is available on every job to insure the utmost in magnetic 
properties and in conformance to all standard tolerances.

Large stocks of standard shapes are available for immediate delivery. 
Special requirements receive complete attention and service. • Let Repath 
solve all your lamination problems . . . silicon or nickel-iron alloys.

REPATH PACIFIC DIVISION

^ARNOLD
SPECIALISTS In MAGNETIC MATERIALS
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San Jose State College students prepare for open house

12—GRID

Consistently

Dependable 

Capacitors

MEETING AHEAD
The Super-Power Bout

February 29, at 8:00 p.m. is the time 
for the big bout. That's when Dr. Marvin 
Chodorow and William Brown will ver­
bally fight for the crown in the Super 
Power Generation Division.

The crossed field device, which will 
be backed by Brown, (Raytheon, asso­
ciate director of engineering), has been

COR NELL 
DUBILIER 

ELECTRIC CORP.
Affiliated with Federal Pacific Electric Company

for lab experiments of the electrical de­
partment, the largest within the Col­
lege's division of engineering.

Displays of student projects based on 
induction heating, the evolution of min­
iaturization, radiation measurement, 
servomechanisms, and closed circuit 
television will also be among those on 
view in the electrical department.

Since the foregoing exhibits are 
addition to those of the other depart­
ments, the Open House promises to be 
quite interesting to all. The times: 
6 to 1 0 p.m. Thursday, Feb. 25; 10 a.m. 
to 10 p.m. Friday, Feb. 26; and 8 a.m. 
to 3 p.m. Saturday, Feb. 27.

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

CD^E

The two students shown are discuss­
ing the block diagram of an electronic 
tic-tac-toe computer game they are con­
structing as an exhibit for the coming 
San Jose State College Engineering 
Open House, Feb. 25, 26, and 27.

Of particular interest to employers 
and graduates of other engineering col­
leges will be a display of the curriculum 
materials used by a typical engineering 
student, and more specifically the dem­
onstration of the use of test equipment

Students on Display

active in the fight racket since the war 
in the form of a magnetron oscillator. 
Now, in the Amplitron form, as an am­
plifier, it has been accomplished be­
cause his trainer knows just exactly how 
to keep his boy cool even at high dis­
sipation rates. He's built quite com­
pactly for a fellow of his power level, 
hits the tape at 6 to 12 per cent band­
width. He keeps it clean, very little 
phase pushing even with no fancy x- 
rays.

The linear-beam device, championed 
by Chodorow, (director of the micro­
wave laboratory at Stanford University) 
has been particularly prominent in the 
high-power klystron form. Searching for 
a reason for the linear-beam success, 
you could point to the fact that he's 
sort of a sturdy, disjointed fellow. 
His brain controls the well-collimated 
"beam" power for the knockout punch 
He loses very little of this energy to his 
interaction circuit. In recent fights he 
has shown that his body can utilize up 
to 60 per cent of this useful energy by

(Continued on page 14)

MORE EARS

in 1956 following a tour of duty with 
the Army and some development engi­
neering with Gotham Audio Develop­
ment Corp. He has published a number 
of serious works in the audio field and 
has the distinction of being an accom­
plished musician as well.

In addition to the technical program, 
the meeting will also include a business 
session in which both groups will es­
tablish active rosters of officers to re­
place those lost by transfers to the East 
and the requirements of business travel.

FEBRUARY 1960 i



New, compact PRECISION FREQUENCY STANDARD
offers 5/io8 stability,

just 83/4"high(9P

dip) 1OOER2
3

FREQUENCY STANDARD0c-

I

Specifications
Stability:

Outputs:

Output Voltages: rms min.;

Rated Load:

Distortion: (Sinusoidal) Less than 4%.

Screwdriver tune adjusts 1 ppm.

Size:

Price: $900.00.

GRID-13FEBRUARY 1960
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8%" high, 19" wide, 18" deep be­
hind panel. Weight 35 lbs.

1 MC and 100 KC, 50 ohms nomi­
nal; 10 KC, 1 KC, 100 cps, 10 cps, 
5000 ohms nominal.

■ {
\ *

g)now offers 10 different precision oscilloscopes

”••CVS

©

Timing comb output pips occur at 100, 1,000 and 10,000 
microsecond intervals. Timing comb simplifies “fast” meas­
urements and calibration.

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

5/108 parts per week, 3/108 short 
term.

Frequency 
Adjustment:

This compact, highly convenient new £ frequency stand­
ard not only provides stability equivalent to complex, 
expensive primary standards, but offers the versatility of 
a wide variety of outputs. Signals available include six 
standard sine frequencies and four rectangular signals 
which may be distributed by 50 ohm cables for use at 
many different stations on a production line or in the 
laboratory. A particularly useful feature is a timing 
comb for calibrating, and for measurement of sweeps 
and time intervals.
Stability of 5 parts in one hundred million per week is 
assured by careful aging and testing of the crystal con­
trolled oscillator and oven.
Model 100E includes a built-in oscilloscope which may 
be used as a comparison device to calibrate external 
equipment such as oscillators through use of Lissajous 
figures. The scope may also be used to check internal fre­
quency deviation of the instrument.
For complete details and demonstration, see your $) 
representative or write direct.

A

Sinusoidal 10 cps, 100 cps, 1 KC, 
10 KC, 100 KC and 1 MC. Rec­
tangular 10 cps, 100 cps, 1 KC 
and 10 KC.

HEWLETT-PACKARD COMPANY
CONTACT OUR ENGINEERING REPRESENTATIVES, NEELY ENTERPRISES. 
FOR INFORMATION — Los Angeles, 3939 lankershim Blvd., North H'wd., TR 
7-0721; San Carlos, 501 laurel St.. LY 1-2626,- Sacramento, 1317 Fifteenth St., Gl 
2-8901; San Diego, 1055 Shafter St., AC 3-8106; Phoenix, 6-41 E. Missouri Ave., 
CR 4-5431; Tucson, 232 So. Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas 
Blvd., N.E., AL 5-5586; Las Cruces, 1 14 S. Water St., JA 6-2486. 6039

Model 100ER offers six standard sine and four rectangular 
frequencies in decade steps; available simultaneously and 
selected on front panel.

Sinusoidal 5 v rms min.; rec­
tangular approx. 15 v peak. Har­
monics to 5 MC obtainable.
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MEETING AHEAD
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AWAY!

Marvin Chodorow

Behlman 
Engineering 

Company

Franklin 
Electronics, 

Inc.

Keithley 
Instruments. 

Inc.

Telonic 
Industries. 

Inc.

Data 
Instruments 

Div. of 
Telecomputing 

Corp.

Polarad 
Electronics 

Corp.

Electro-Pulse, 
Inc.

Huggins 
Laboratories 

Inc.

Sierra 
Electronic 

Corp.

T. LOUIS SNITZER CO. 
ELECTRONIC ENGINEERING REPRESENTATIVES 
ARIZONA • CALIFORNIA • NEVADA 
5354 W. Pico Blvd., Los Angeles 19, WE 8-2073 
510 S. Mathilda Ave., Sunnyvale, Calif., RE 6-6733 
7814 Ivanhoe Avenue, La Jolla, Calif., GL 4-2191

Whether it’s via phone or in person, 
our application engineers take pride 
in being prompt and thorough. For 
details about equipment and compo­
nents manufactured by the com­
panies listed above, please call any of 
our three offices.

General 
Communication 

Co.

The Computer Goes to School
In February, PGEC will join forces 

with the Association for Computing Ma- 
(Continued on page 16)

One day we’ll 
be able to show 
you the 
equipment you 
may require 
for your 
engineering 
program on a 
brand new 
video phone. 
Until then the 
audio service 
we’ve developed 
will resolve 
many of your 
problems by 
giving you the 
information you 
need-quickly,^ 
concisely M
and fl
completely, fl

•:--Aa-.

ENGINEERS' WEEK

Commemorating the Profession
Over 50 high school students in sci­

ence and mathematics have been nomi­
nated for selection of the top ten to 
receive awards during Engineers' Week. 
Three of the ten will share over $2,000 
in scholarships—a $1,000 top award 
and two runners-up of $600—awards 
being made at the Engineers' Week 
banquet at the Sheraton-Palace Hotel 
on February 24.

Guest speaker at this banquet will 
be H. G. Vesper, president and director 
of Standard Oil Company of Califor­
nia's Western Operation Inc.

For complete details on all aspects 
of this annual commemoration of en­
gineering, refer to the February issue 
of the San Francisco Engineer.

of engineering, crossed-field devices in 
the microwave and power-tube division 
of the Raytheon Company.

For the past 15 years Brown has 
been active in the area of microwave 
tube design and development and is re­
sponsible for a number of advances in 
the crossed-field device area, including 
the platinotron and its Amplitron and 
Stabilotron derivatives. During the past 
two years he has been active in the 
study of the generation and use of large 
amounts of microwave energy.

Brown received his BS degree in elec­
trical engineering from Iowa State Col­
lege and an MS degree in electrical en­
gineering from the Massachusetts In­
stitute of Technology. He is a Fellow of 
the IRE and a member of the honorary 
engineering societies, Tau Beta Pi and 
Eta Kappa Nu.

Marvin Chodorow was born on July 
16, 1913, in Buffalo, New York. He re­
ceived the BA degree in physics from 
the University of Buffalo in 1934, and 
the PhD degree from the Massachusetts 
Institute of Technology in 1939.

During 1940 he was a research as­
sociate at Pennsylvania State College 
Chodorow was an instructor of physics 
at the College of the City of New York 
from 1941 to 1943, when he became 
associated with the Sperry Gyroscope 
Company as a senior project engineer. 
He remained at Sperry until 1947, when 
he joined the physics department of 
Stanford University, where he is now 
professor of applied physics and elec­
trical engineering, as well as the direc­
tor of the microwave laboratory.

Chodorow is a member of the Amer­
ican Physical Society, Sigma Xi, and 
was elected a Fellow of the IRE in 1954.

—Eugene IP'. Kinaman

MORE SUPER-POWER

clever (collector depression) footwork. 
He thus puts to good advantage the 
effective separation of these major 
functions.

Interest and betting on the fight are 
unusually high. The crossed-field boy 
with the high conversion efficiency may 
end up with the same body loss shown 
by the linear-beam man because of his 
low interception. So, the fight will prob­
ably go the limit and be decided on the 
many side issues. (The Peninsula area 
will be blacked out for TV coverage.) 
Come and see for yourself this bout, 
sponsored jointly by the PGED and San 
Francisco Section of the IRE.

The speakers will hit their topic sep­
arately, then in rebuttal, and then be 
at the mercy of the audience in Physics 
100 at Stanford University. Be sure to 
come to the weigh-in at Hal's Restaurant 
at 6:1 5 p.m., before you place your bet. 
For dinner reservations, call Evelyn 
Wenig at DA 3-2441, prior to February 
25.

William C. Brown is associate director
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REAL New England Lobster Dinner Lately?

leaderOur client,

in the missile field, is seeking electronic scientists and engineers

for advanced systems work at its facilities located near Boston.

Areas include radar, guidance, communications, computers

operations analysis.

Phone us,

PROFESSIONAL & TECHNICAL RECRUITING ASSOCIATES
(A DIVISION OF THE PERMANENT EMPLOYMENT AGENCY)

825 SAN ANTONIO ROAD

PALO ALTO. CALIF.

DAvenport 6-0744

fees  NO CHARGE TO YOU)
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or send a resume to

an old established ELECTRONICS firm, and a

(Our client pays our

Had a



ENCAPSULATED
QUALITY

Louis Fein
1.0

military specifications. Request Miller Catalog No. 60.

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

When You Think of
ELECTRONIC PRODUCTS. . . THINK OF US.. .

A \ z —]. A. Boysen
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Gilles

John

966600 
coirounoN

wnmcwti 
tNCINttRINC CO.

CALIFORNIA
X. ohh

itiviNnai iKcnoMici
I paosucn. inc. I

• O'Hallaraa - No. Hollywood 
TRungle 1 0173

• O'Hilloron — Polo Alto 
OAvenport 6-1493

.625 x 1.375

.750 x 1.375

.500 x 1.125

.625 x 1.125

• O'Halloran — Phoenix and Tucson 
Enterprise 1200

uh.
uh.
uh.
uh.
uh.

Our men are trained in the application of 
the manufacturer’s products and will be happy to consult with you 

on your technical problems... Let us hear from you.

■oowroN 
tirciaoNics coir.

Stor/tasn
otvnorMtNT 
COIPOMTION

• O'Halloran - San Ditto 
ZEnith 7745
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MtASUItMtNIS CO. 
L INC. J

J g W g M I ’U:jL E ;:R. 
5917 South Main Street •

uh. 
uh. 
uh.

am
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ISSOCIITIS. INC.

2.4
3.9
5 5
6.2
8.2

1.0
1.0

Dimension!
.375 x 1.125

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

MtNLO MH 
(NCINItlINC

2.4
3.9
5.5
6.2
8.2

10.0
2.5
5.0

Nesting Time
The field of high-frequency antenna 

design has not changed over the years 
as much as many other areas of an­
tenna design. Yet it is an area of great 
commercial as well as military impor­
tance, and an area in which great sav­
ings in real estate; increases in gain, 
bandwidth, and efficiency; and reduc­
tions in interference are potentially pos­
sible. These factors were described by 
Dr. Robert L. Tanner, head of the electro­
magnetics laboratory at Stanford Re­
search Institute, at the meeting of the 
PGAP at Stanford on January 13, 1960.

(Continued on page 18)

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
6302-E 
6304-E
6306-E 10.0 
6308-E 25.0 
6310-E 50.0

Par) No.

4592-E 
4594-E
4602-E 
4604-E 
4606-E 
4608-E

Inductance 4609-E ±s% 
0.1 uh. 
0.15 uh. 
0.22 uh. 
0.33 uh. 
0.47 uh.

Inductance 
± 5%

39.0

Fr^iicisj|p’Halloraii & Associates
ELECTRONICS ENGINEERS • SALES REPRESENTATIVES

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-153O5A.

COMPANY
Los Angeles 3, California

Part No
4628- E
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. 

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

MORE COMPUTER
chinery and the Society of Industrial & 
Applied Mathematics to present Dr. 
Louis Fein, consultant. His topic will be 
"The Role of the University & the Com­
puter in Closely Allied Fields." See 
Calendar, page 8, for other details.

Since 1956, Fein has studied the 
genesis and operation of university 
programs in the field of computers, data 
processing, operation research, and 
other relatively new and apparently 
closely related fields. Fein is scheduled 
to expound on his ideas of this subject 
for the meeting.

Fein received the BS degree from 
Long Island University, the MS degree 
from the University of Colorado, and 
the PhD degree from Brown University 
—all in physics. In 1947 he joined the 
Submarine Signal Company. That com­
pany was purchased in 1948 by Ray­
theon Manufacturing Company, with 
whom he remained until 1952, when 
he founded and became the president 
of Computer Control Company of Bos­
ton and Los Angeles. Since 1955 he has 
practiced as a private consultant in the 
Bay Area.

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

uh. 
uh. 
uh. 
uh. 
uh.

4610- E 6.2 uh.
4611- E 8.2 uh.
4612- E 10.0 uh. 
4622-E 10.0 
4624-E 15.0 
4626-E 24.0

Send for the MILLER industrial catalog
It lists over 1300 choices, filters, transformers and coils, available for 
immediate delivery. Includes 260 new coil items —many conforming to
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SPACE TECHNOLOGY LABORATORIES, INC.
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Space Technology Laboratories is making 
significant contributions in theoretical 
analysis, research, development and 
technical management of advanced ballistic 
missile and space systems. STL conducts 
advanced space flight experiments under the 
executive management of the Air Force 
on behalf of such agencies as ARPA and 
NASA. In addition STL’s leadership in 
military applications of space technology is 
illustrated by its successful accomplish­
ments as the contractor responsible for 
over-all systems engineering and technical 
direction of the Atlas, Titan, Thor, and 
Minuteman portions of the Air Force 
Ballistic Missile Program.

NEW YORK INTERVIEWS FOR MEMBERS OF IRE
For the convenience of those attending the Institute of Radio Engineers 

meeting, members of STL’s Technical Staff will conduct personal interviews 
in New York, March 21-24. For an appointment, please telephone 

Mr. Robert Galbraith at STL’s IRE suite, or send a complete resume to 
Space Technology Laboratories, Inc., P.O. Box 95004, 

Los Angeles 45, California

What STL offers:
For scientists and engineers with out­
standing capabilities, STL offers unusual 
growth opportunities in many areas of 
technical activity, including:
Electronic and Electromechanical Systems
Vehicle Engineering and Development
Propulsion and Guidance Systems
Computer Technology
Systems Engineering and Technical 

Direction
Telecommunications
Airborne Systems
Ground Support Equipment

/

.........................T................................ 
0 
§

SCIENTISTS AND ENGINEERS: i There are two sides to the STL coin...

I I
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Link’s Palo Alto Develop 
ment Laboratory offers 

a diversity of work assign­
ments, an ideal environ­

ment for creative work 
and advancement.

TESTIMONIAL EVENT
Don't Call Them Hams

by varying the spacing between two 
square grids of conducting wires.

—R. C. Honey

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 oppor­

tunities for professional 
growth in your field.

Engineers at all levels 
are needed for...

Send your resume 
immediately to: 

Mr. B. S. Rutman, 
Link Aviation, Inc.

P.O. Box 1318 
Palo Alto, California

Digital computer 
_____________ devel o p m e n t 

Analog system development
Weapon system 

____________ development 
Control systems analysis

_______Circuit analysis
Advanced mechanical 

_____ ________ design 
Applied mathematics

Coherent radar techniques
C.R.T. systems
Logical design

MORE ANTENNAS
After presenting the historical back­
ground and describing the high-fre­
quency antennas in common use at the 
present time, Tanner discussed in detail 
many of the newer proposals which 
have recently been made to improve the 
state of the art.

One of the more promising proposals 
that was treated in detail concerned im­
provements to standard rhombic an­
tennas obtained by nesting smaller 
rhombics within the largest rhombic. By 
properly exciting these concentric rhom­
bics, very significant improvements in 
the gain and the side-lobe levels of the 
radiation patterns can be realized over 
wide frequency bands. In addition, 
these smaller rhombics can be utilized 
to cover the higher frequency bands 
without appreciable interaction with the 
larger rhombic around it. These modifi­
cations have been analyzed and tested 
at model frequencies at SRI.

Another interesting proposal concerns 
the use of a two-dimensional Luneberg 
lens at high frequencies. This provides 
a very broad-band, steerable radiation 
pattern. The required variations in the 
velocity of propagation, or index of re­
fraction, with radius can be obtained

MEETING REVIEW
The Latest Word

Norman Tipton, San Francisco bureau 
chief for Fairchild Publications, spoke 
at the January meeting of PGEWS. Fair­
child, publishers of Electronic News, 
also have six other daily and weekly 
papers covering a wide range of com­
mercial and industrial fields.

Since its inception three years ago, 
Electronic News has reached a total cir­
culation of about 55,000. Material for 
this weekly paper comes from the entire 
Fairchild organization which has news 
bureaus in all major cities. Their news­
gathering operation employs 800 peo­
ple full time with 400 part time re­
porters or "stringers". The company is 
now trying to obtain permission to open 

new bureau in Moscow.
Tipton emphasized how Fairchild 

Publications and Electronic News place 
emphasis on fast reporting of facts. He 
pointed out that Fairchild reporters try 
to obtain a complete story with informa- 

(Continued on page 20)

Griswold, Reinartz, Hoover, Eitel, Collins, and McCullough intervieiu the press

Reinartz accomplishments included 
the first two-way transatlantic commu­
nication in 1923; publication of the 
"Reflection Theory of Short Waves" and 
its implementation with the first trans­
continental daylight communication; 
and management of communications 
for the 1925 Byrd Arctic expedition.

with amateur radio had been an out­
standing characteristic. Collins suggest­
ed that his company had been founded 
on such inspiration and. guidance, dat­
ing back to the times when he cut 
high-school classes to work schedules 
with Reinartz. Eitel and McCullough at­
tributed their mutual acquaintance as 
well as their subsequent collaboration 
to the same stimulation. Gen. Gris­
wold, who is vice commander of the 
Strategic Air Command and a Senior 
Member, IRE, credited the SAC single­
sideband communications net to ama­
teur origins, many traceable back to 
Reinartz.

Amateur radio operators from far 
and near congregated at the Villa Ho­
tel in San Mateo on February 1 to at­
tend a testimonial dinner for one of the 
great men of their field—John Reinartz, 
K6BJ and Fellow, IRE. Reinartz was re­
tiring from active service with Eitel- 
McCullough, Inc., as he put it, "to spend 
more time on amateur radio."

On hand to wish him well were his 
wife, K6MJH; Herbert Hoover, Jr., 
W6ZH, W6EV; Lt. Gen. Francis H. 
(Butch) Griswold, K0DWC; Arthur A. 
Collins, W0CXX; Bill Eitel, W6UF; and 
Jack McCullough, W6CHE; some of 
whom are shown at the press confer­
ence which preceded the banquet.

In crediting Reinartz with pioneering 
work in the field, those who spoke of 
him seemed to feel that his readiness 
to help young people in getting started



Portion of Eimoc's extensive super-power klystron production and fest area

EITEL-McCULLOUGHj inc.

San Carlos • California

Eimac will continue to convert its de­
velopments to production to meet the 
increasing demand.

For high power at ultra-high fre­
quencies, investigate the many advan­
tages of Eimac external cavity ampli­
fier klystrons.

with its pioneering tradition, Eimac 
was a leader in developing super­
power, long-pulse klystrons for this 
system—and followed through with 
quantity production.

This combination of development 
and production has placed Eimac klys­
trons in more tropospheric communi­
cations and UHF super-power radar 
transmitters than all other makes of 
final amplifier tubes combined. And

A decade ago Eimac decided that 
negative-grid tubes were impractical to 
generate high power at UHF. Instead, 
Eimac developed external cavity klys­
trons and opened the upper spectrum 
to high power propagation. With high 
power at UHF new applications and 
systems have been made possible.

Custom, laboratory-made tubes can’t 
begin to meet the demands of systems 
such as UHF space radar. In keeping

MORE EIMAC KLYSTRONS PRODUCED FOR UHF 
SUPER-POWER RADAR THAN ALL OTHER TUBES COMBINED
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AREAS OF ACTIVITIES

Electronic Countermeasures

Advanced Communications

Aircraft & Ground-Based Antennas

e*

type RC-12
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Traveling Wave Tube Applications 

Microwave Receivers

HUFCO miniature telephone type relays
-dependable relays
- quick deliveries

Low & High Power R.F. Amplifiers

Transistor Circuits

966 Commercial Street Palo Alto, California 
DAvenport 1-4175

HUFCO INDUSTRIES
2815 West Olive Avenue, Burbank, California

MEETING REVIEW
The Night Shift

The January 26 meeting of the PGEC 
was held at the Bank of America facili­
ties in San Jose.

Jay Levinthal and Claude Tucker of 
the General Electric Computer Lab in 
Palo Alto gave talks accompanied with 
slides and movies on the ERAAA com­
puting system. ERMA (Electronic Re­
cording Machine Accounting) was de­
veloped by GE for the Bank of America 
to handle the bank's checking accounts. 
The talks were followed by a tour of 
the ERMA computing center in opera­
tion. The San Jose installation is one 
of six that the bank has in California. 
The prototype is installed in San Jose 
and five manufactured models are in 
the Los Angeles area. The San Jose 
ERMA center is presently handling ap­
proximately 50,000 accounts and proc­
essing them between 6:00 p.m. and 
5:00 a.m. the following morning.

ERMA is a transistorized general-pur­
pose stored-program computer. It uses 
a 4,000-word magnetic-core memory, 
13 magnetic-tape transports, a high­
speed line printer, and several check 
reader-sorters. It is the check reader­
sorters that make this system unique. 
They are the devices that serve as the 
input to the system. The reader-sorters

(Continued on page 22)

RSSOCIflIfS

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 7/B" high x wide x 1%" 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.

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 

capabil- 
"start-

as

MORE WORD
tion from all possible angles. They do 
not accept items on an off-the-record 
basis and diligently follow up leads on 
stories which come to them from their 
sources and contacts in various indus­
tries.

The editorial and business offices of 
Fairchild Publications are completely 
separated. Advertising pressure or the 
possibility of obtaining advertising is 
not a factor in determining the news­
worthiness of a story.

Electronic News makes use of all of 
the facilities of the Fairchild organiza­
tion. The various city bureaus are con­
nected by private wire to New York so 
that stories breaking as late as an hour 
before press time on Friday can be in 
the paper which reaches eastern sub­
scribers Monday morning.

Electronic News consists of several 
distinct sections. The most important of 
these are the general news section and 
the new product section. Since the paper 
is still relatively new, sections may 
change as experience shows the readers 
want emphasis on different items.

Electronic News prints news details 
rather than circuit details. According to 
Tipton, the paper is aimed at the reader 
who has a limited time to get an over­
all picture of the industry's news.

—Harry J. Lewenstein

Granger Associates 
synonymous with engineering 
ity. Project engineers are given 
to-finish” engineering assignments 
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 further
DR. J. V. N. GRANGER
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For immediate off-the-shelf delivery on any of TI's complete line of use-proved, guaranteed 
semiconductors and components, order today in the following quantities . . . factory prices: 
silicon transistors, germanium transistors, silicon diodes and rectifiers, and carbon film resistors: 
1-999 • sensistor silicon resistors: 1-499 • tan-TI-cap tantalum capacitors: 1-99
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£LMAK -ELECT-RONICS
140 Eleventh Street • Oakland 7, California 

Tel: TE 4-3311 • TWX: —OA73

Texas Instruments Semiconductors at Your Fingertips NOW... 
From Elmar Electronics
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MEETING REVIEW
Shh!

illumitronic 
sunnyvale

126 - 25th Avenue

San Mateo, California 

Fireside 1-4942

Vari-Sweep
MODEL 400

Vari-Sweep
MODEL IF

■

Electronic Mechanics Inc.
MYKROY— GLASS BONDED MICA

Callite-Tungsten Corp.
LEADS AND FILAMENTS

Lamtex Industries
EPOXY FIBRE GLASS LAMINATES

Leach Relay Div.
RELAYS — CONTACTORS

Pine Brook, N. J.
CApitol 6-4000

Rada-Swecp
300

Electro Switch Corp.
ROTARY SWITCHES

Maple Ave.

Dept. G-2

electronic
plastics

u

>
<

i

5

KAY
Precision Electronic 
INSTRUMENTS

I

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

KAY
ELECTRIC

i

Jay Levinthal and Claude Tucker pose
5 below a familiar sign. They both spoke 

at the January PGEC meeting

A secret Air Research and Develop­
ment Command presentation was made 
by Col. Carlos R. Tosti, on January 5, 
1960, to Bay Area IRE members and 
guests. Col. Tosti's presentation on the 

2 present status of Air Force Development 

[ Programs and future research and de­
velopment plans was easily the high­
light of this year's PGMIL Program. Over 

(Continued on page 24)

Alega-Sweep |j 
HI-A

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 
flat to =0.5 db over widest sweep through 
range..................................................... S850.00

A Vari-Sweep with Markers — a complete 
alignment instrument 4-120 me in six 
overlapping bands RF Output: 1 0 V rms 
into 70 ohms, held constant by fast acting 
AGC. Continuously variable pip marker 2- 
135 me; up to 11 pulse markers set at cus­
tomer's specs. Continuously variable sweep 
width from kc to as much as 40 me. Direct 
reading individually calibrated frequency 
dial. Fundamental frequency, 4-120 me. 
Complete with 11 crystal markers .$985.00

MORE NIGHT SHIFT
read the account number and dollar 
amount on the original document (check 
or credit slip) at a rate of 750 docu­
ments per minute. The numbers read 
from the document are printed in mag­
netic ink in a stylized form that can be 
read by human or machine.

The basic ERMA philosophy was con­
ceived by Stanford Research Institute 
nearly nine years ago. SRI pioneered in 
the field of document handling, char­
acter reading, and banking systems. GE 
entered the field in 1956 picking up 
where SRI left off and developed the 
system as it is seen today.

—J. A. Boysen

5
■<

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

Fundamental frequency sweeping oscillator 
providing sweep radar IF’s between 1 and 
350 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 5V 
rms into nom 70 or 50 ohms (higher for 
lower frequency units) AGC’d constant to 
within =±0.5 db over widest sweep. True 
zero base line produced on 'scope during 
retrace time .........................................$850.00

Zhernta-^ode
Basic noise source accur- 

. ate to — 0.1 db. Range 1 
C-» kc to 1000 me. 3 heads: 

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

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

head (C) 0.25-400 mc. 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

The most complete source of plastics 
for electronic and industrial uses is 
now available from Illumitronic 
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
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MITRE

Announces

• COMMUNICATION SYSTEMS• SYSTEM DESIGN

• WEAPONS SYSTEM INTEGRATION
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COR P O R J r i o n

• COMPONENT DEVELOPMENT
• RADAR SYSTEMS
• OPERATIONS ANALYSIS

• ELECTRONIC WARFARE
• INTEGRATED SYSTEM EVALUATION
• COMPUTER PROGRAMMING
• PROGRAM LOGISTICS

5

I1
To arrange an immediate confidential interview, direct your inquiries to.- 

Dana 7Q. Burdette, Personnel Director, De fit. 16-AID

THE MITRE CORPORATION
244 Wood Street — Lexington 73, Massachusetts

MITRE’S new headquarters will serve a Technical Staff that has established, and 
is daily adding to, its reputation in large-scale systems design and development. 
Located in Bedford, Massachusetts it affords engineers and scientists an opportunity 
to pursue long-term, challenging work programs with an expanding organization 
in an environment of professional and cultural excitement.

If you possess a baccalaureate or advanced degree in engineering, mathematics or 
the physical sciences, you are invited to inquire about career opportunities in 
these areas:

!

I

I

\ NEW HEADQUARTERS UNDER CONSTRUCTION \ 

IN SUBURBAN BOSTON

^VVXVXXXXXXXXXXXXXXX\^XXXXXVXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX\\j
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A LOCAL MANUFACTURER 
FEATURING THESE PRODUCTS:

March 24-25—Annual Symposium on 
Human Factors in Electronics. Bell Tel 
Labs Auditorium, 463 West Street, New 
York, N.Y. K. G. Van Wynen, Bell Tele­
phone Laboratories, Room 628A, 463 
West Street, New York, N. Y.

(Continued on page 26)

HIGH ALUMINA CERAMICS: AL-3OO, AL 1009, 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.

Belated view of the post-paper discussion at the October PGED meeting. 
Dr. Dietrich Jenny, left, speaker of the evening, ansivers questions

February 25-26 — Seventh Scintilla­
tion Counter Symposium. Hotel Shore­
ham, Washington, D. C. G. A. Morton, 
Chairman, Scintillation Counter Sym­
posium Committee, RCA Laboratories, 
Princeton, N. J.

Meetings Summary
February 24-26 — Fourth Annual 

Meeting, the Biophysical Society. Shera­
ton Hotel, Philadelphia, Penna. H. P. 
Schwan, University of Pennsylvania, 
Philadelphia 4, Penna.

MORE AIR FORCE
1,000 persons attended the classified 
session, and over 1 75 members of the 
IRE, student members, and guests at­
tended a January 7th unclassified meet­
ing at the Santa Clara University Audi­
torium. Col. Tosti's presentation con­
sisted of a well detailed talk inter­
spersed with many color slides and 
movie shorts, and was very well re­
ceived by his audience. After the talk, 
numerous questions were directed to 
Col. Tosti, especially with regard to fu­
ture weapons and research systems.

—Jerome J. Dover

GOLD & FLATJMUM
Located to serve you . . .

525 Harbor Blvd. Belmont, California
LYTELL 3-3121

March 21-24—1960 IRE International 
Convention. Waldorf-Astoria Hotel and 
New York Coliseum, New York, N. Y. 
Gordon K. Teal, Chairman, 1960 Tech­
nical Program Committee, IRE Head­
quarters, 1 East 79 Street, New York 21, 
N. Y.

San Francisco Section members listed 
on the Technical Program include: P. S. 
Carter, Jr., Stanford Research Institute. I 

T. A. Christie, Jr., Stanford University, l 
D. F. Eldridge, Ampex Corp.; J. A. 
Jolly, Eitel-McCullough, Inc.; H. Kroe- . 
mer, Varian Associates; E. S. Kuh, Uni­
versity of California; D. K. Lynn, Uni­
versity of California; L. L. Maninger, 
Sylvania Electric Products Inc.; G. L. I 
Matthaei, Stanford Research Institute; 
T. Morita, Stanford Research Institute,- 
D. O. Peterson, University of Californio; 
V. G. Price; G. E. Microwave Lab; W. E. 
Scharfman, .Staford Research Institute, 
Charles Susskind, University of Califor­
nia; and O. O. Thompson, Secode Corp.
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Send for complete literature

All replies will be kept confidential
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HIGH VACUUM AND ULTRA 
HIGH VACUUM EQUIPMENT 
AND SYSTEMS / THERMAL 
CONDUCTIVITY CELLS / 
NUCLEAR INSTRUMENTS I 
PLASMATRON/ INDUCTION 
HEATING EQUIPMENT / EN­
VIRONMENTAL CHAMBERS 
AND PROCESS LINES/LEAK 
DETECTION EQUIPMENT/ 
ULTRASONIC CLEANERS

serving 33 countries

in

Radio Interference 

control

Senior Project Engineers 
and

Circuit Engineers

: 'zzi
'zz

Applicants should call or

D. L. Oestreicher
Lynch Carrier Systems Inc.
695 Bryant Street
San Francisco 7, California
Telephone: EXbrook 7-1471

Well organized, established manufac­
turer of carrier telephone and multiplex 
equipment is adding to its engineering 
staff. All engineering effort is devoted 
to commercial product development.

Opportunities exist for Project Engi­
neers and Senior Circuit Engineers who 
have experience designing transistorized 
circuitry for carrier multiplex and digi­
tal type computer equipment.

Engineers who can derive personal 
satisfaction from the production of a 
useful commercial product for sale to 
Public Utilities and Industrial Corpora­
tions will recognize this opportunity as 
outstanding.

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

modern weapons systems and equipment in basic design and oper­
ational environment.

CARL HERRMANN Associates
technical representatives

P. 0. 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

NEW CONCEPT
MEASUREMENT

The new STODDART NM-52A was developed to investigate, analyze, 
monitor and measure to the highest practical degree conducted or 
radiated electromagnetic energy within the frequency range of 

375 me to 1000 me.
OUTSTANDING FEATURES

SENSITIVITY OF 1 MICROVOLT ACROSS 50 OHMS, provides up to 40 db 
more than Military Measurement Requirements.

SINGLE KNOB TUNING.
RAINPROOF, DUSTPROOF, RUGGEDIZED AND TOTALLY ENCLOSED, for 

all-weather field use or precise laboratory measurements.
NEW BROADBAND ANTENNA, for rapid detection and measurement of 

radiated energy over entire frequency range.
NEW POWER SUPPLY, 0.5% REGULATION, for filament, bias and plate 

voltages, and also for use as a standard laboratory power supply.
OSCILLATOR RADIATION LESS THAN 20 MICRO-MICROWATTS, over 

20 times better than Mil-Specs require.
TWO DECADE LOGARITHMIC METER SCALE, increases range of voltage 

measurement without change of attenuator steps.
THREE DETECTOR FUNCTIONS, for peak, quasi-peak or average 

measurements.
PORTABLE OR RACK MOUNTING, no modification required for labora­

tory, mobile, airborne or marine installation.
IF OUTPUT FOR PANORAMIC DISPLAY OR NARROW BAND AMPLIFICA­

TION, for visual presentation or increased sensitivity.
OVER 100 DB SHIELDING EFFECTIVENESS, increases measurement 

capabilities in presence of strong fields.
VISUAL PEAK THRESHOLD INDICATOR, for accurate slide-back peak 

voltage measurements.
CONSTANT BANDWIDTH OVER ENTIRE FREQUENCY RANGE.

The NM-52A now joins the family of STODDART compatible instrumen­
tation covering the frequency range of 30 cps to 10.7 kmc, to provide 
the finest RFI measurement tool for insuring the performance of
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Elmar Electronics 140 11th Street
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SAN JOSE
Peninsula Electronics 656 S. First St.

SAN FRANCISCO
Zack Electronics 1422 Market Street
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Papers Calls
March 1—Rough draft manuscripts 

on any significant aspect of automatic 
control for the Joint Automatic Control 
Conference (Boston, Mass., September 
7-9). Send to: Harvey A. Miller, JACC 
Program Committee IRE, Taylor Instru­
ment Co., 95 Ames, Rochester 1, N. Y.

March 1—1 00-to-200 word abstract 
in duplicate for the URS1-IRE Spring 
Meeting (Washington, D. C., May 2-5). 
Send to: Mr. K. S. Kelleher, 1200 Duke 
Street, Alexandria, Virginia.

I

SHEET METOL PRODUCTS
AND

ELECTRONIC (COMPONENTS

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.

V

complete line of

BUD

objection, the Professional 
Medical Electronics will 

name to the Professional 
Bio-Medical Electronics, in 

an administrative com- 
1960.

^can HUGHES for

• Engineering Assistance
• All your Teflon, Nylon and Kel-F 

requirements — delivered 
immediately from the

LARGEST WAREHOUSE STOCK 
IN THE WEST

March 15 — 500-word abstract on 
policies for reliability for the Second 
Annual Bay Area Reliability Seminar 
(Monterey, Calif. May 6-7). Send to: 
Louis Fein, 431 Feme Ave., Palo Alto.

SACRAMENTO
Sacramento Electronics

BOO INC.
CLEVELAND 3, OHIO

March 15 — Abstracts of 200-400 
words for the Fifth Annual Conference 
on Non-Linear Magnetics and Magnetic 
Amplifiers (October 26-28). Send to: 
David Katz, Bell Telephone Laboratories, 
Whippany, N. J.

Vega Electronics Corporation an­
nounced the sale of $300,000 converti­
ble debentures to Electronics Capital 
Corporation, San Diego. The debentures 
are convertible into 68 per cent of 
Vega's common stock, according to an 
announcement made jointly by Russell 
J. Tinkham, president of Vega, and 
Charles E. Salik, ECC's president. Vega 
Electronics will be engaged in the de­
sign, manufacture and development of 
precision digital and analog magnetic 
tape recording equipment and electro­
acoustic products. The company's main 
engineering offices and plant have been 
established in the Palo Alto area.

Tinkham and Walter C. Hironimus, 
Vega's vice president, were formerly 
executives at Ampex Corporation. Tink­
ham was president and founder of the 
Magnacord Corporation and is one of 
the early pioneers in the field of mag­
netic tape recording.

(Continued on page 28)

Built to high standards, all Bud sheet metal 
housings and electronic components meet your 
requirements for quality and value. They look 
better . . . work better in any instrumentation of 
which they become a part.
The Authorized Bud Distributors listed here carry 
complete stocks of Bud products for immediate 
delivery. In addition they are well qualified to 
give you valuable advice and money saving 
suggestions. They can also quote on special 
fabrications and save you money because of 
minimal tooling expense.
It will pay you to become better acquainted with 
your Authorized Bud Distributor. Ask him to 
show you the many Bud products he carries. 
Call him for a copy of the latest Bud catalog.

R. S. HUGHES CO., INC.
564 College Ave., Palo Alto 

DAvenport 6-2922
FROM SAN FRANCISCO and BAY AREA — 

Ask Operator for 
Enterprise 1-0701 (No toll)

Nomenclature
Unless 10 per cent of the membership 

records an 
Group 
change its 
Group on 
accordance with

action dated January,

It Is Reported:
Ferro Magnetics Company, Palo Alto, 

has announced the appointment of 
Loren T. Schoof as manufacturing di­
rector. Schoof was previously employed 
by California Ink Company and Pacific 
Electric Manufacturing Corporation.
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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
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ENGINEERING
REPRESENTATIVES

• 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

• 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

©

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 (7

The new mobile display is a 
instruments and equipment for you to try . . . or 
as your doorstep. Simultaneous demonstrations can 
viduals or specific groups for maximum efficiency’.
The cruiser has its own power source . . . instruments can be demon­
strated, operated and evaluated on-the-spot, and may even be borrowed 
for in-plant application to an immediate problem.
We invite you to take advantage of this service . . . just call Diamond 
0-3131 and the "Groosvagen” will be on its way.

34-foot highway cruiser loaded with new 
buy . . . from as close 

be made to indi-

SHRLLCROSS
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V. T. RUPP COMPANY

Engineering Representatives

tos

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!

Fifth Dimension, Inc., of Trenton, New 
Jersey, manufacturers of precision corn- 
mutators for telemetering applications.,

(Continued on page 29)

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

Dr. Victor B. Corey, San Francisco 
Section chairman and former technical 
director of Donner Scientific Co. has 
been appointed a vice president of 
United Control Corp., Seattle, Wash. He 
will have headquarters in the San Fran­
cisco area. Initial activities will include 
the development of precision compon­
ents and systems to give United a new 
capability in inertial systems, automatic 
navigation and guidance, and stabiliza­
tion controls for aircraft, missiles, and 
space vehicles. Longer range plans in­
clude the design and manufacture of 
industrial and process controls.

Corey, who was active in the estab­
lishing of Donner in 1953, has been

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 SWINGS

William Campbell McGee has joined 
the technical staff of Ramo-Wooldridge, 
a division of Thompson Ramo Wool­
dridge Inc., as a member of the intel- 
lectronics laboratories. He received his 
AB degree in physics from the Univer­
sity of California, Berkeley, in 1949, 
and his MA degree in physics from Co­
lumbia University in 1951.

Robert J. Black has joined the same 
division as a member of the reconnais­
sance systems department. He also 
graduated from the University of Cali­
fornia with a BS degree, but in elec­
trical engineering.

RES DEL 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

\ ■
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responsible for the organization and 
management of the firm's technical ac­
tivities. He was previously with Willys 
Motors Inc., Cornell Aeronautical Labs, 
and Sylvania Electric Products. He holds 
an AB in physics and mathematics from 
Central College, Mo., and an MS and 
PhD in physics from the University of j 
Iowa.

Samuel A. Ferguson, vice president 
and general manager, Mountain View 
operations of Sylvania Electronic Sys- , 
terns, has been elected chairman of the 
San Francisco Council of the Western 
Electronic Manufacturers Association 
(WEMA).



SPACE COMMUNICATION ANTENNAS

State

MORE SWINGS

880-990 MC

CALIFORNIA CORPORATION
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New plant facilities doubling avail­
able floor space have been completed 
by Knapic Electro-Physics, Inc., at 936- 
40 Industrial Avenue in Palo Alto. The 
added space will be used to expand 
research and development in new semi­
conductor materials.

Rapid growth in all of its product 
areas has set Varian Associates' build­
ing plans years ahead and upped the 
master plan for their Stanford Indus­
trial Park location from 500,000 to 
1,000,000 square feet.

has appointed Jay Stone and Asso­
ciates, Sunnyvale, as representative.

For full information on thete and other ANDREW 
ground-air antennas, write today for Bulletin 8456

Call or write William Sirvatka, your 
regional Antenna System Engineer, 

941 E. Marylind Ave., Claremont, Cal. 
Phone: NAtional 6-3505 
TWX: Pomona, Cal. 7090

TYPE NUMBER 
H 19110 A-l 
H 50140 A 
H 19110 A-2 
H 19110 A-3 
H 19110 A-4 
H 19110 A-5

FREQUENCY 
108-132 me 
215-265 me 
215-265 me 
260-320 me 
320-400 me 
400-500 me

DISCONE 
FREQUENCY 
25-50 me 
50-108 me 
108-215 me 
215-420 me 
420-1000 me

in Southern California 
offers

SENIOR 
ENGINEERS 

interesting 
positions in

ELECTRONIC 
ENGINEERING

"^’’^’Quad-Helix antenna
tracks long and medium-range missiles

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____________
1 am not a graduate engineer but have____
experience.
Name
Address
City
Zone

ANTENNAS
TYPE NUMBER 
50154 
51150 
19050-1 
19050-2 
19050-3

Lynch Carrier Systems Inc. has 
changed its name to Lynch Communi­
cation Systems Inc.

Election of William H. Heflin as a vice 
president and a director of Lenkurt Elec­
tric Co. has been announced. Heflin has 
been general manager of the commer­
cial products division during the past 
year. He succeeds Philips B. Patton, a 
vice president since 1952, who has re­
signed to retire from active business.

Alan F. Culbertson has been ap­
point director of engineering. He has 
been with Lenkurt since 1952 when he

(Continued on page 30)

Telemetry circuits between missile (or satellite) and ground station 
are reliably maintained with the Andrew Quad-Helix Array. This 
system offers low vswr, high gain, and easy control.

Gain is 17.5 db at 265 me, 14.5 db at 215 me. vswr is less than 2.0:1 
across this range. Polarization is right hand circular; impedance 50 
ohms. Counterbalanced rotator provides 180° elevation and 720° azi­
muth tracking at speeds from 0° to 30° per second.

Optional remote control unit regulates speed and direction.

rWr

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 if today.

OTHER ANDREW GROUND-AIR ANTENNAS
TRI-HELIX ANTENNA

17.5 DB GAIN TYPE 81068

HELIX ANTENNAS 
GAIN
12 db 
10.5 db
13 db 
13 db 
13 db 
12 db
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CulbertsonHeflin

BS in Physics with an electronics

Clifford Curtis

WILLIAM THEISNER & COMPANY
30—GRID

ENGINEERING CAREERS IN 
SPACE-AGE TECHNOLOGY

field location.
of the following

Appointment of George F. Clifford as 
manager of the Spinco division of Beck­
man Instruments, Inc., Palo Alto, is an­
nounced. Clifford formerly was acting 
manager of the division.

LITTON BNOUST^BES
Electronic Equipments Division 
Woodland Hills, Los Angeles, Cal if

L. J

Appointment of the V. T. Rupp Com­
pany as representative for Analab In­
strument Corp, is announced. Hap Nel­
son will run the northern California 
office from 1 1 82 Los Altos Avenue in 
Los Altos. Working with him in the area 
will be Dick Adams.

COMPLETE DIGITAL 
CUSTOM BUILT TEST

Special purpose COUNTERS
Pioneers in Transistorized system components

RE 9-6460
Sunnyvale

DIGITAL
SYSTEM 

BLOCKS for
SYSTEMS
EQUIPMENT

ITT Laboratories has announced the 
appointment of George L. Curtis as 
manager of commercial projects and 
B. R. Stack as manager of military prod­
ucts. Curtis, 39, was formerly in charge 
of systems planning for the laboratory. 
He is a graduate of the University of 
Manitoba, Canada. Stack, 35, formerly 
served as a project engineer. He is a 
graduate of McGill University, Montreal.

Three-year-old Raytherm Corporation 
has become Raychem Corporation. Ray- 
chem manufactures irradiated electrical

(Continued on page 33)
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number of employee benefits.
_ i are a stock purchase plan and an 

education plan that allows graduate study with

i

was employed as an applications engi­
neer. He later was manager of trans­
mission engineering and of product 
planning. The past year and a half 
he has headed the mobile telephone 
group which has developed and mar­
keted new systems for vehicular tele­
phone service.

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 fi1'1 ’-----
To qualify you must satisfy one 
requirements:
1 ) BSEE or a 

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.

Litton offers a 
Among them

tuition paid by the division.
Write today to: Mr. Sheldon Hirsch, Head, Research 
and Engineering Staff.
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ELECTRONIC
SYSTEMS
DEVELOPMENT
CORPORATION

satisfied!

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

Houston instrument 
corporation

MENLO PARK:
635 Oak Grove • DA 6-7937

McCarthy Associates, Inc.
ENGINEERING SALES AND SERVICE .

-with the technical help he gets 
from McCarthy sales engineersSEND YOUR RESUME

Please send resume of your qualifi­
cations at the earliest opportunity 
to Director, Engineering Personnel, 
Dept. SG-2, Electronics Systems 
Development Corporation, 1484 E. 
Main Street, Ventura, California.

PASADENA:

1055 E. Walnut • MU 1-7411

WAYNE KERR CORPORATIONENGINEERS
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.

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.

Instruments to Control... Measure... Record
SAN DIEGO:
3460 Ingraham St. • BR 4-1100
PHOENIX:
111 W. Osborn Rd. • OR 9-1891
SACRAMENTO-FOLSOM: 
ENterprise 1-0879 ► local call

ALubic CORPORATION

Top Openings 
for

VENTURA, CALIFORNIA
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Plug-In Unit©

■

TRANSISTOR 
RISETIME

price $300 
f.o.b. factory

-/\rQcjou box&d 
Data Systems needs creative engineers 

who can accept responsibility.

Generous salary program — Ability as well 
as seniority is rewarded at Data Systems. 
Good starting salaries at all levels; plenty 
of room for fast advancement.

Plus usual fringe benefits —Generous vaca­
tion plan, group insurance, sick leave, etc.

★ 400-maz 1 to 1 5
tor supply.

★ 1 00-ma, 0.5 to 5
supply.

CHALLENGING POSITIONS 
NOW OPEN!

Logic Design Engineer- 
Design special-purpose 
digital computing equip­
ment for industrial control 
systems. B.S. in E.E. or 
Physics. Digital design 
experience.
Circuit Design Engineers- 
Develop digital and non­
digital circuitry for EDP 
system. B.S. in E.E. or 
equivalent. Solid-state 
experience.
Optical Design Engineer- 
Develop optical devices for 
electronic mark reading 
equipment. Evaluate and/ 
or develop marking mate­
rials and processes. B.S. in 
Physics or equivalent.
Power Supply Design Engi­
neer—Develop transistor­
ized regular power supplies 
for digital data processing 
equipment and industrial 
control applications. B.S. 
in E.E. or Physics.
Servo Design Engineer- 
Design servomechanisms 
for industrial control 
applications. B.S. in E.E. 
Servo design experience, 
knowledge of standard 
servo circuitry.

v collec-

Are you tired of being just a number in a 
room? Or being assigned dull, stultifying 
tasks day after day?

If your imagination and creativeness 
are being wasted or misused in your pres­
ent position, we want to talk with you.

The tremendous expansion program 
now underway at Data Systems has made 
available many really challenging career 
positions with almost unlimited oppor­
tunities. Our primary' interests are in the 
field of advanced digital techniques for 
data processing and automatic control. 
Specifically, we are working with solid 
state electronics—transistors, diodes, mag­
netic cores, etc.— for use in special purpose 
computers, analog-digital converters and 
automatic control systems.

If you can qualify, you’ll work with a 
team of eminent engineers who will make 
the most of your education and experi­
ence. You will be given responsibility as 
fast as you can handle it... the chance to 
develop your creativity ... the opportu­
nity to put your ideas to work.

So, if you are tired of being boxed in, 
contact us today by phone, wire or letter. 
Mailing a resume will help us be more 
specific when we talk to you personally. 
Send it to John Flynn.

v bias

IDEAL SOUTHERN CALIFORNIA LOCATION —Data Systems is located in Gardena, 
an easy-living, smog-free Southern California suburb on the sea-breeze side 
of Los Angeles. Just a few minutes from the sea shore and numerous other 
recreational areas. Ideal year ’round climate Your family will love it.

Tektronix, Inc. FIELD* OFFICE
701 Welch Road, Palo Alto, California, DAvenport 6-8500

★ 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-jUsec 
risetime.

Data , • i •.
Systems
Dept. \|
NORDEN
DIVISION
UNITED AIRCRAFT 
CORPORATION 
13210 Crenshaw Blvd.
Gardena, California



BALLANTINE’S MODEL 305A VOLTMETERMORE SWINGS

| New plant construction at the newly 
named Raychem Corporation

Also measures

Rush

Price: $395.

THIS “A” MODEL

Inc.
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Feucht

Accuracy
is 2% to 5% OF 
INDICATED 
VOLTAGE, depending 
upon waveform and 
frequency.

Scale
is the usual Ballantine 
log-voltage and linear db, 
individually hand- 
calibrated for optimum 
precision.

Input Impedance 
is 2 meg, shunted by 
10 pf to 25 pf.

and electronic insulations and compo­
nents at its new plant in Redwood City. 
The modern facility is currently under­
going a major expansion which will 
bring its total plant and administrative 
working area to 60,000 sq ft and in­
crease its capacity by 400 per cent.

Librascope, Inc., together with the 
Kearfott Company, Inc., Link Aviation, 
Inc., and General Precision Laboratory, 
Inc., have merged and become divisions 
of a corporation to be known as Gen­
eral Precision, Inc. The new firm will be 
a wholly owned subsidiary of the Gen­
eral Precision Equipment Corporation.

Complex Waveforms 
having fundamental of 
5 cps to 500 kc with 
harmonics to 2 me.

 _  is the result of improvements
and new features AFTER 11 YEARS OF MANU­
FACTURING THE VERY SUCCESSFUL MODEL 305

Write for brochure giving many more details

— Since 1932 —

<0 BALLANTINE LABORATORIES 
Boonton, New Jersey

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

Represented by CARL A. STONE ASSOCIATES, Inc., 825 No. Son Antonio Rd. — Polo Alto, Calif.

Dr. John L. Grigsby has joined the 
Palo Alto advanced electronic systems 
firm of Applied Technology, Inc., as 
chief engineer. He will direct the com­
pany's expanding engineering activi­
ties in reconnaissance receiving systems, 
active electronic countermeasures, and 
special instrumentation for ionosphere 

(Continued on page 34)

Control of Printonics Corp., Palo Alto, 
has passed into the hands of a man­
agement group headed by Otto J. 
Feucht, Jr., and John A. Rush, who have 
assumed the positions of president and 
vice president, respectively. Feucht, for­
mer business manager of Printronics, is 
a graduate of the Stanford Business 
School and was formerly with the mar­
keting division of Lenkurt Electric Co.

measures peak, or peak to peak 

PULSES
as short as0.5jjs

AT PULSE RATES AS LOW AS 5 pps
... VOLTAGES OF 1 mv TO 1OOO v



■ X

Proschan

Membership Status

Syl-

•DuPont’s TFE fluorocarbon fiber

Temp-Loce H—patent pending
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NOW...
A HIGH-HEAT

NON-SLIP
LACING TAPE

GUDEBROD’S
TEMP-LACE H

Robert P. MacKenzie 
William A. Malilo 
Eric A. Meadowcroft 
Charles E. Merkel 
Lloyd E. Pawketf 
Harry Pinckernell 
Don G. Pinol 
Albert F. Premo, Jr. 
Zachary Rosenman 
Wayne E. Roth 
Robert J. Rowley 
Donald J. Sass 
Aivares Savelis 
Charles J. See 
Norman P. Shein 
Herbert F. Shodiss 
James E. Simpson 
Raymond D. Sinclair 
Richard A. Soref 
Peter F. Spencer 
Harold J. Stirling 
Enn Tammaru 
Edward A. Thompson 
L. J. Travis, Jr. 
John Van Geen 
Daniel G. Vaughan 
Layton O. Warn 
Stanley K. Weiss 
Sidney Wiesner 
Victor R. Witt

GUDEBROD
BROS. SILK CO., INC.

ELECTRONIC DIVISION 
225 West 34th Street, New York 1, N.Y. 

EXECUTIVE OFFICES
1 2 South 1 2th Street, Philadelphia 7, Pa. 

WEST COAST OFFICE
2833 S. Olive St., Los Angeles 7, Calif.

COLUMBIA TECHNICAL CORP.
61 02 Thirtyfirit S«> — Wo«diid« 77. H 7

DELAY-UNI
FLATS

New elliptical core de­
sign offers wide range 
of characteristics.

Mini Lines
The new 
miniaturized

Sylvania shovels work in Santa Cruz, 
wielded by R. C. Harper, vice presi­
dent of Sylvania; Dr. Ted Foster, 
mayor of Santa Cruz; and James Lam­
bert, production supervisor at the new 

facility

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

Lynn R. Anspaugh 
Wallace L. Baker 
John D. Balducci 
Fred Barline 
Murray J. Baron 
David A. Bean 
John R. Beckworth 
Elmer C. Biegel 
Georg Bruun 
Albert E. Busch 
Albert H. Callahan 
William G. Coe 
John S. Constantinides 
James S. Farley, Jr. 
Sherman R. Farrell 
M. Sgt. Jack H. Firth 
George E. Forsen 
Michael Furukawa 
Alfred R. Gavenas 
Maurice V. Gowdey 
Robert J. Grenzeback 
George H. Hagn 
Willis W. Harman 
James W. Hebb 
Garth Hess 
Donald L. Hupfer 
Robert L. Jones 
Eugene W. Kinaman 
William R. Long 
Ralph E. Love, Jr.

Ford La R. Wright 
( Continued on page 36)
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MORE SWINGS

and radio-astronomy studies.
Formerly Grigsby was with the Stan­

ford University applied electronics lab­
oratory, since 1952 serving successively 
as engineer, project engineer, and group 
leader. He also served as a consultant 
to several electronic firms and was a 
member of a special advisory commit­
tee to the U. S. Army.

John F. Neville is appointed to head 
the product and material control sec­
tion at the electronic defense labora­
tories of Sylvania Electric Products Inc. 
Dr. Frank Proschan, an engineering 
specialist at EDL, has received one of 
five awards presented by the Ford 
Foundation in a national competition 
for doctoral dissertations. Dr. Romayne 
F. Whitmer is appointed to head the 
microwave physics laboratory. He was 
formerly head of the laboratory's theo­
retical studies department. Ground­
breaking ceremonies for a new 32,000- 
sq ft Santa Cruz plant have taken place. 
The Santa Cruz facility is part of the 
computer products operation of 
vania.

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

Gudebrod synthetic rubber 
finish has now tamed slippery 
Teflon* by coating it with syn­
thetic rubber. Once cables are 
laced with Temp-Lace H, 
they’re laced for good . . . be­
cause there’s no knot-slip; no 
harness slip. Assemblies stay 
tight and firm.

Flat-braided of pure, inert 
Teflon, Temp-Lace H is non- 
corrosive to hands or instru­
ments. Now coated with Gude- 
brod’s non-flaking, fungistatic 
rubber finish, it’s non-slip, and 
flexible from —40° to 220°C. 
It won’t cut through insulation.

Temp-Lace H is available in 
five sizes; or we will engineer a 
tape to meet your specifica­
tions. Write today for Data 
Book giving complete informa­
tion on ALL Gudebrod Lacing 
Tapes and Drive Cords.



abtronics

ANNOUNCING A
TRULY PORTABLE
HIGH SPEED
FRAMING CAMERA
THAT OPERATES WITH
BOX CAMERA
SIMPLICITY

u

abtronics inc.

1 microsecond exposures of exploding wire (0.004" diameter copper wire)
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ELECTRONIC 
CAMERA

64 SOUTH P STREET 
LIVERMORE, CALIFORNIA 

Phone: Hilltop 7-4785

discharges. For hazardous locations, the camera head 
can be operated remotely.
OTHER KEY FEATURES. Effective cathode resolution, 
10 line pairs per millimeter. Objective lens, 4 fl.4 
Nikkor 50 mm in Leica type mounts. Recording Lens, 
Wollensak 75 mm, fl.9. Focusing range, from a few 
inches to infinity. Image size. 30 mm on cathode and 
anode. PRICE, Model 1 with all lenses, both Polaroid 
and 4" x 5" Graphlok backs. 4 extension tubes, and 6 
rolls of Polaroid film. $8,000 f.o.b., Livermore, Calif. 
For complete information on the Abtronics Model 1 high 
speed truly portable electronic framing camera, please 
address . . .

HIGH SPEED PHOTOGRAPHY IN A 40 POUND PACKAGE. 
That’s what you get in the Model 1 electronic framing 
camera designed especially for ordnance, shock, elec­
trical discharge, missile launching, combustion, and 
other scientific studies.
ONLY THE MODEL 1 HAS ALL THESE FEATURES. 
All electronic shutter with speed range of 0.1 to 10 
microseconds using image converter type tube shut­
ters developed by Abtronics specifically for this cam­
era. Independent time delay for each frame adjustable 
from 1 to 1,000 microseconds and provision for ex­
ternal synch for each channel. Independent focus and 
aperture for each channel. Completely self-contained 
in a 12" x 18" x 22" cabinet, the Model 1 comes ready 
to operate and provide precise, dependable perform­
ance equal to or better than cameras 10 times its size. 
Takes pictures in color or black and white, including 
self-illuminated objects such as explosives, electrical



MORE MEMBERSHIP
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Portable 2 50 Series

BRIDGES
Universal 2 21

SENIOR MEMBER

MEMBER

BOOTHS 3010-301 1 IRE SHOW

formerly
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de generator-detector with two 
power supply voltages, sensitive 
yet rugged light beam galva­
nometer.

permanent operating instructions 
on anodized aluminum.

in line reading—fastest bridge 
on the market to operate.

both series and parallel equi­
valent circuit measurements.

Direct toll-free telephone — In San Francisco, San 
Mateo, Palo Alto, Sacramento and all East Bay Ex­
change cities ask for ENTERPRISE 1-3031. No Long 
Distance Charges. If we are not listed in your exchange 
call Portland, Oregon collect, CHERRY 6-3331. Talk 
to an ESI Applications Engineer!

Elmer D. Akerberg 
E. Franklin Barnett 
Clifford B. Clemo 
Thomas J. Connor 
Ellwood S. Douglas 
Edwin Andrew Elpel 
Robert D. Harrington 
Timothy J. Healy 
Richard L. Hughes 
Frederick B. Jacobus 
Donlan F. Jones 
Stewart M. Krakauer 
George P. Loughran 
Donald H. McClung 
Bobby J. Martin

RESISTANCE TO 0.1%-0-1200 
kilohms in seven ranges; CON­
DUCTANCE TO 0.1%—0-1200 mil­
limhos in seven ranges; CAPACI­
TANCE TO 0.2%—0-1200 micro­
farads in seven ranges; INDUC­
TANCE TO 0.396-0-1200 henrys in 
seven ranges; price S995.00.

Skul Kumrogse 
Charles R. La Porte 
Paul Lipsius 
William J. McLaughlin 
Larry G. Meares 
Allan M. Miyoshi 
Tod Morcott 
Lawrence Moser 
Steve Y. Muto 
Glen A. Myers 
Royce W. Myhre 
Neil C. Pering 
John C. Petersen 
Richard J. Powell 
Helmut Pruefert 
Julius G. Rakonitz 
Joseph F. Rondo 
William F. Ratter 
Louis L. Reginoto 
Robert W. Rhomberg 
Robert E Rickleffs 
William P. Rodriguez 
Rodney R. Robert 
George A. Sarnack 
Rodney M. Schneider 
Kwang K. Smih 
James F. Shively 
Arnold N. Silverman 
Charles H. Smith 
Don C. Smith 
Jack Soottoo 
Frank J. Sordello 
Charles A. Spindt 
Donald O. Stanley 
Robert D. Strum 
James R. Sweet, Jr. 
William R. Terrell 
Lester E. Thompson 
James R. Tucker 
Gordon B. Vail 
Richard L. Walter 
Yie-Fong Wang 
Harry W. Webb, Jr.
Harold N. Wells 
Carl E. Westenskow 
David W. Wilbur 
Robert A Wilcox 
Milford H. Wilson 
Lewis I. Wood 
Malvin L. Yeater

Reinhold F. Nylander
B. R. Stack

Hugo M. Martinez 
Robert F Martini 
James E. Medlin 
Daniel M. Nemirow 
Henry D. Olson 
Kenneth M. Regenos 
James H. Scharff 
Hugh E. Smith 
Raymond L. Tatmon 
William G. Theisner 
James N. Weaver 
William B. Weir 
Dennis K. Wilson 
Harold Y. Wong 
Benjamin H. Yates

Keith G. Abler 
Johnny L. Adkisson 
Ernest B. Altekruse 
Charles E. Alvine 
Robert H. Arnold 
Allen C. Ashley 
Anastosio Baiz 
Milton E. Barber 
William H. Barnes 
Rodney P. Barth 
Stanley R. Bishop 
William F. Boucher 
John M. Brown, Jr. 
Malcolm C. Bruce 
Daniel O. Bushey 
Robert M. Campbell 
Paul P. Chen 
Bernard Ru-Shao Cheo 
Li-Hsiang S. Cheo 
Thomas H. Clark 
Carl D. Clift 
Darrell V. Coble 
Albert E. Cressey, II 
Ronald R. Crum 
John A. Daly 
Patrick Dare 
Harold R. Day 
Bruce W. Doerner 
William K. English 
Walter Gee 
Lloyd E. Gillies 
Jerry A. Goldstone 
Gerald A. Geismore 
Gerald C. Gray 
Michael P. Hallett 
David K. Halstead 
Stevens Hoisted 
Jerry D. Haney 
Douglas B. Heyen 
Miltom Hom 
Robert A. Jacobsen 
Keith O. Johnson 
Ray M.Johnson 
Jack H.Jones 
Clinton C. Julson 
Yates A. Kier 
Barton W. Kingham 
Lowell A. Klaisner 
Robert H. Knight 
Alfred F. Krochmal

Warren A. Birge
Dr. Robert E. Finnigan

Peter J. Ullman

ASSOCIATE MEMBER
Roderick L. Jones

ac generator detector with dual 
beam null indicator, extremely 
wide sensitivity range, fast 
response.

ac detector with instantaneous electronic null indi­
cator—you don’t pass the null.
plug in networks for rejection of hum and har­
monics. easy frequency change.
ESI Dekadial s —12,005 divisions of resolution at 
your fingertips.
simple in-line readout.
Large enough for laboratory accuracy, small enough 
for convenient portability. Model 250-DA, a self- 
contained, line-operated portable unit for accurate 
measurements of impedance elements at de and 
audio frequencies. $565. Model 250-C1, battery- 
operated. $375 (ac detector $200 additional).

I
M Electro Scientific Industries 

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

ESI hos outstanding job opportunities for experienced design and applications engineers. Call or write C. Davis.

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

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

Rsms.frch & Development

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.

• ___

SPERRY GYROSCOPE COMPANY

SR. DEVELOPMENT ENGINEER

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

in Aeronautka.1 Electronic Instru­
mentation With Emphasis on 
Commercial Equipment. To En­
gage in Challenging'-Studies of

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.

Phone REgent 9-2344 Collect

________

FEBRUARY 1960

. cOn 
EqUipment.nTo'’En- 
illranninri * . rdf

Integrated Aeronautical Electronic 
Systems.

. ■ ’tT -v . 

_________________________

SUNNYVALE DEVELOPMENT CENTER
294 COMMERCIAL ST. 

SUNNYVALE, CALIF.

PLEASE DIRECT INQUIRIES TO W. A. SEIFERT

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.
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38
32
30
27

2
24

38
28

38
28

38 
34
25
13
20
26
22

35 
29 
11 
33
27 
29 
26

Representative 
Premmco, Inc. 

...Jay Stone & Assoc. 
..........White and Co. 
White and Company 

....Premmco, Inc. 
White & Co. 

McCarthy Assoc. 
...V. T. Rupp Co. 

...Jay Stone & Assoc. 
..................Neely Ent. 
........ V. T. Rupp Co. 
...T. Louis Snitzer Co. 

lay Stone & Assoc. 
.................. Neely Ent. 

O'Halloran Assoc. 
.......... Jess W. Coffer 
.......... Jack Kaufman 
...T. Louis Snitzer Co. 
McCarthy Associates 

Jay Stone & Assoc. 
Neely Ent. 

_T. Louis Snitzer Co. 
....Jack Kaufman 
...O'Halloran Assoc. 
... Jack Kaufman 
....McCarthy Assoc. 
.White & Company 

..White and Company 

..............Premmco, Inc. 
lay Stone & Assoc. 

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

lay Stone & Assoc. 
........Neely Enterprises 
................Premmco, Inc. 
..McCarthy Associates 
........ McCarthy Assoc. 
.....Jay Stone & Assoc. 
,...T. Louis Snitzer Co. 
.............V. T. Rupp Co. 
........Neely Enterprises 
...............Jack Kaufman 
.............. Premmco, Inc. 
.............. Jack Kaufman 
.White and Company 

White and Co. 
.......O'Halloran Assoc. 
.............. Premmco, Inc. 
.............White and Co. 
........McCarthy Assoc. 
..... O'Halloran Assoc. 
....... McCarthy Assoc. 
.....O'Halloran Assoc. 
.White and Company 
...Jay Stone & Assoc. 
...,T. Louis Snitzer Co. 
White and Company 
..... O'Halloran Assoc. 
.......Neely Enterprises 
........McCarthy Assoc. 
...T, Louis Snitzer Co. 
........McCarthy Assoc. 
...T. Louis Snitzer Co. 
.....O'Halloran Assoc.

14, 38
.... 17
.... 37
.... 25

16, 38
 3 
 15

31, 38 
.... 16
 23

22, 38
22
18
30
38
27
25

Universal Electronics T. Louis Snitzer Co. 
Varian Associates Neely Enterprises 
Wayne Kerr Corp McCarthy Associates 
Weinschel Engineering O'Halloran Assoc. 
Wiancko Engineering Co V. T. Rupp Co. 
Wincharger Corp. (Zenith Radio Corp.)..Premmco, Ina

Manufacturer
Ace Engineering & Meh. Co 
Accurate Instrument Co........
Acton Laboratories  
Alfred Electronics  
Airflow Company....................
Ameray-Nuclear Shielding Prod. Div 
American Mach. & Fdry  
Analab Instrument Corp..............
Antlab, Inc  
Baldwin-Lima-Hamilton Corp  
Beckman/Berkeley Division  
Behlman Engineering Co  
Bogart Microwave...........................
Bomac Laboratories, Inc  
Boonton Electronic Products, Inc 
C and H Supply Company  
Callite-Tungsten Corp  
Data Instr., Tele................................
Daytronic Corp  
Di/An Controls, Inc  
Dymec, Div. Hewlett-Packard Co. 
Electro-Pulse, Inc  
Electro Switch Corp  
Electronic Measurements Co.....
Electronic Mechanics Inc  
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......................
Hewlett-Packard Company  
Heli-Coil Corp  
Houston Instrument Corp  
Hughes Products Co...  
Kauke and Co., Inc  
Keithley Instruments......................
Kepco, Inc  
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  
Oregon Electronic Mfg  
PCA Electronics, Inc.......................
Polarad Electronics..........................
Radiation Counter Labs  
Rantec Corp  
Sanborn Company • 
Sensitive Research Instrument.... 
Sierra Electronic Corp  
Sorensen & Co  
Telonic Industries..............................
Transistron, Div. Van Norman...

Abtronics, Inc ...................................
Andrew Corp.......................................................................
Arnold Engineering Co., Reapth Pacific Division 
Ballantine Laboratories .
Beckman & Whitley, Inc  
Bendix-Pacific .
Bud Radio, Inc  
Coffer, Jess W., 101 S. Ashton Ave., Millbrae;

OXford 7-4146 . 38
Columbia Technical Corp  34 
Cornell-Dubilier Electric Corp 12 
Dota Systems Dept., Norden Div. United Aircraft Corp. 32 
Eitel-McCullough, Inc  19 
Electronic Systems Development Corp  31 
Electro-Scientific Industries, Inc  36 
Elmar Electronics, Inc  21 
Fluke Mfg. Co., John  4 
General Radio Co  40 
Gertsch Products, Inc  39 
Granger Associates  20 
Gray Co., Hugh; 2166 Market St., San Francisco;

Klondike 2-1777  
Gudebrod Bros. Silk Co., Inc  
Herrmann Associates, Carl  
Hewlett-Packard Co  
Hufco Industries  
Hughes Co. Inc., R. S  
Illumitronic Engineering 
Kaufman, Jack; 126 25th Avenue, San Mateo;

Fireside 1-4942  
Kay Electric Co.................................................................
Link Division—General Precision, Inc.  
Litton Industries .
Long & Assoc.; 680 Warren, Redwood City; EM 9-3324 
Luscombe Engineering Co  
Lynch Carrier Systems, Inc  
McCarthy Assoc.; 635 Oak Grove, Menlo Park;

DAvenport 6-7937 
Miller Co., J. W............
Mitre Corp.......................
Neely Enterprises, 501 Laurel, San Carlos; LY 1-2626;

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

Antonio, Palo Alto; DAvenport 6-1493  
Perkin Engineering Corp................................................

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

LAndscape 3-9495  
Resdel Engineering Corp  
Rupp Co., E. V.; 1 182 Los Altos Ave., Los Altos;

WHitecliff 8-1483  
Rupp Co., V. T  
Snitzer Co., T. L., 515 So. Mathilda Ave., 

Sunnyvale; REgent 6-6733  
Space Technology Laboratories ................................

Sperry Gyroscope Co......................................................
Stoddart Aircraft Radio Co., Inc................................
Stone & Associates, Jay; Box 583, Sunnyvale;

Yorkshire 8-2770  
Tektronix, Inc  
Theisner Co., William  
Van Groos Co ............................................
Varian Asociates  
Western Gold & Platinum Co  
White & Company, 788 Mayview, Palo Alto)

DAvenport 1-3350 
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1001
up to 0.0001% accuracy and linearity

high input impedance

low effective series impedance

very low phase shift

ST-100 RRT-1
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Bertsch—
GERTSCH PRODUCTS, INC.

3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201
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complete Gertsch line includes 
over 500 models featuring:

See Gertsch for 
any problem m 
precision AC or DC 
Voltage dividers

SPECIAL-PURPOSE
TRANSFORMERS PROGRAMMABLE RATIOTRANS

-for automatic checkout equipment and 
other programmed devices. Gertsch units 
accept decimal, binary-coded decimal, or 
straight binary data arriving from punched 
tape or card readers. Units can be designed 
to customers applications.

RATIO STANDARDS
Combining precision RatioTrans with precise 
resistive dividers, these units offer the ulti­
mate in accuracy (up to .0001%), for cali­
bration and instrument standard labs. Avail­
able in 6 combinations of AC & DC sections.

SHAFT-DRIVEN RATIOTRANS
-precision shaft-angle to AC voltage ratio 

transducers, with the ratio reading visi­
ble through a window in the case. Units 
are driven by !4" shafts, and supplied 
in either 100-turn or 1000-turn models.

All types are built to typical Gertsch 
quality standards...many units avail­
able from stock. Requests for spe­
cials will be given prompt attention. 
For complete data, request Cat. =6.

STANDARD RATIO TRANSFORMERS
Sixteen models of these variable, tapped 
auto-transformers are stocked, differing in 
mechanical construction, type of switching, 
number of decades, degree of resolution, 
max. input voltage, etc. Models available, 
either case-or rack-mounted.

COAXIAL SWITCH RATIOTRANS
These small, lightweight instruments, ac­
curate to 0.001%, are available in 2 types­
one a 2^"diameter unit qualified to MIL 
Specs...the other a 3 Vi"- diameter unit, 
economically priced.
CRT models are available with up to 6-place 
resolution, and in a variety of decade ar­
rangements. Gertsch also manufactures a 
complete line of coaxial-switched resistive 
dividers.

Gertsch produces many types designed 
for bridging, isolation, and calibration 
applications. Many models are available, 

\ varying in turns ratio, input impedance, 
A and other specifications.

You can set the ratios on these RatioTrans® by 
almost any method, from simple, manual in-line 
decade, to coaxial rotary set, proportional shaft 
position, or remote binary selection. MIL Spec, 
types available.



NEW — FOR THE PRECISE 
MEASUREMENT OF INDUCTANCE

We’ve Moved 
To Our Nev/ Planf and Main Offices

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

James G. Hussey • Donald M. Vogeloar 
Tel: WHilecliff 8-8233

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

1928
Firs! Standard-Signal 

Generator

Type 1632-A Inductance Bridge .... $875

★ The ideal bridge for the calibration of inductance standards.
★ Wide range — 0.0001 /ih to 111 Ih.

★ Basic direct-reading inductance accuracy is ± 0.1%.
★ High resolution — six significant figures.

★ No sliding balance.

General Radio 
also manufactures

complete line of Inductance Standards. Write for complete information.

★ Easy, in-line readout. Range switch locates decimal point 
and identifies units of measurement.

★ Designed for use at 1 kc and lower, the bridge will make 
measurements to at least 10 kc with slight reduction in 
accuracy.

★ Measures either parallel or series inductance over mid­
range; parallel inductance for high-Q inductors, series 
inductance when Q is low. Direct reading in terms of 
conductance and inductance.

★ Incremental inductance measurements may be made at 
low a-c and d-c voltages.




