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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) 
 
March, 1960: 
Cover: An interesting radio experiment – bouncing signals off the surface of 

the sun and listening for responses 1000 seconds later.  This allowed 
mapping of the radio profile of the sun (lower diagram).  Output was 
40 kW at 25 Mc (MHz), and the estimate was that 100 W hit the sun.  
Received echoes were 40 to 50 dB below the noise level – very tricky.   
Note the rising structure of “The Dish” on the hills behind this array of 
four rhombic antennas covering 14 acres. 

Page 9: Bob Noyce (the leader of Shockley’s “traitorous eight”) and his staff 
talk about the rapid growth of Fairchild, and lead a plant tour of their 
new Whisman Road facility, for the Engineering Management group.  
Fairchild has grown to 1,400 employees and 100,000 square feet of 
space (being doubled this year).  The staff doubles every four months.  
There’s a photo of Noyce with some of his background on pp. 13‐14. 

Page 9: It’s official!  The IRE rents space in the Whelan Building at 701 Welch 
Road, Palo Alto, where they’ll stay for many decades (until Stanford 
“re‐farmed” this land for higher density).  It also serves as the San 
Francisco chapter of WEMA (Western Electronics Manufacturing 
Association) and the IRE office for our Region 7 director. 
A new group is in formation: Circuit Theory.  There may also be an 
attempt to form a group on Information Theory. 

Page 12: The Electron Devices group has speaker Robert Norman of 
Fairchild, discussing the development of logic devices that can be implemented as micrologic elements (today, ICs).  He 
describes monolithic flipflops, adders and shift registers running at 20 Mc (MHz), and gives results of 1000‐hour life tests.  
These developments were made possible by the invention of the planar process patented by Jean Hoerni (one of Shockley’s 
“traitorous eight”) several years before. 
On the same page, the Reliability and Quality Control group has a meeting discussing “Transistor Reliability”, with speaker 
Julian Hilman of Fairchild.  Again, these transistors use the new planar process, which gave a quantum leap in reliability. 

Page 16: It is noted that IRE Headquarters is at 1 East 79th Street in 
Manhattan, NY.  It moves in 1961 to the new United Engineering 
Building at 345 East 47th Street (across from UN Plaza – shown at 
right), where the five “founding societies” relocated upon its 
completion.  This building, funded by the Carnegie Foundation, was 
demolished in 1997 to make way for the residential Trump World 
Tower.  I had meetings there several times, usually for EPS Board 
meetings.   
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NOW! TRANSISTORIZED
100-600 AMPERES
DC F’OWER SUPPLY

TECHNICALby PERKIN! DESCRIPTION

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

JUPITER . . . POLARIS . . .

MISSILE PROGRAMS

SPECIFICATIONS

RATINGS AVAILABLE:

D.C. Output

Volts Amps

ENGINEERING

Represented by: Cerruti Associates, P.O. Box 509, Redwood City, California, Phone: EMerson 9-3354
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MRST28-100
MRST28-2OO
MRST28-300
MRST28-400
MRST28-500
MRST28-600 
MRST2440-250

Model 
Number

Proven in production 

use in the...

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

or EAstgate 2-1375.

24-32
24-32
24-32
24-32
24-32
24-32
24-40t

100 
200 
300 
400 
500 
600 
250

Weight 
Lbs.

430 
550 
700 

I 250 
I 650 
I 650 
I 650

Militarized versions 
of above units 
are also available.

Response time adjustable to 20 milliseconds . . .

Excellent dynamic load regulation . . . low ripple

Dynamic- 
Load* 
± 6 V 
±6V 
± 6 V 
± 6 V 
± 6 V 
±6V 
±2V

Remote sensing 
low output impedance

Dimensions 
W”x H"x D"

ADDITIONAL 
FEATURES

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

22”x36"x22" 
22"x36"x22"
22"x46"x22"
28“x58"x24" 
26"x68 »/» x32" 
26"x68 ’/jx32"
26“x68’/2 x32"

I’KIUxlX
COR FOR ATION

i

Albuquerque, N.M. 
AMherst 8-1724 

Angola, Ind. 
217 & 8101-R 

Atlanta, Ga.
BLackburn 5-6660 

Chicago, III.
JUniper 8-0905 

Cleveland, Ohio 
REdwood 2-7444 

Dallas, Tex.
Fleetwood 7-7080 

Dayton, Ohio
CHapel 4-5551 

Denver, Colo.
SUnset 1-7375 

Detroit, Mich.
HOward 8-2461 

Indianapolis, Ind.
STate 7-0009 

Kansas City, Mo.
HEdrick 2-2528 

Los Angeles, Calif.
HOIlywood 9-7294

• For Full Load Charge 
t In 2 Ranges

For additional data 
contact factory or sales 
offices below:

Minneapolis, Minn.
Midway 6-2621 

New York, N.Y.
Digby 4-2997 

Orlando, Fla.
CHerry 1-2128 

Philadelphia, Pa.
WAInut 7-1820

Phoenix, Ariz.
WHitney 6-2111 

St. Louis, Mo.
PArkview 1-6403 

San Diego, Calif.
ATwater 3-2081 

San Francisco, Calif.
EMerson 9-3354 

Seattle, Wash.
PArkway 3-9000 

Syracuse, N.Y.
Gibson 6-0220

Washington, D.C.
JUniper 5-7550 

Agincourt, Canada
AXminster 3-7011

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

Regulation 
Static- 
Line or 
Load 

±0.1 7. 
±0.1 7. 
±0.1 7. 
±0.1 7. 
±0.1 7. 
±0.1 7. 
±0.1 7.

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

VANGUARD AND LA CROSSE

PERKIN



0.05% DC

RACK MOUNTING PRECISION

DIFFERENTIAL VOLTMETER
A CONVENIENT COMBINATION OF.. .

FEATURES

• Infinite input resistance at null

DIRECT IN-LINE READOUT

STANDARD CELL REFERENCE

AUTOMATIC LIGHTED DECIMAL

PRICE $845.00 F.O.B. FACTORY, SEATTLE, WASHINGTON

RMH0iMgffiMM

J

Write for detailed specifications, or contact our engineering representative in your area.

John fluke
■__________________________
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SELECT THE MODEL BEST SUITED TO YOUR NEEDS
Rack mounting or portable; ease of operation, and inherent protection from 
accidental overload, plus high accuracy and resolution, assure equal suit­
ability for production line testing or precision laboratory measurements.

Prices and technical data subject to 
change without notice.

COMPANY, INC.
SEATTLE 33, WASHINGTON

PORTABLE. PRECISION DCVAC 
DIFFERENTIAL VOLTMETER 
The Model 803 embodies the same 
features as the 803R.PRICE $845.00

MANUFACTURING
P.O. BOX 7161

DC
• Accuracy 0.05% of input voltage

• Four search ranges and four null 
sensitivities

AC
• Accuracy 0.2% of input voltage
• Converter frequency response 

30 cps to 5 kc
• Measures RMS value of true 

sine wave

MODEL 
803

making precise measurements of voltage by locating the approximate value of unknown 
spectrum.

I S

3. VACUUM TUBE VOLTMETER
The jf Model 803R may be used as a conventional DC or AC VTVM, a feature frequently helpful when 
making precise measurements of voltage by locating the approximate value of unknown in the 500 volt

1. DIFFERENTIAL DC VOLTMETER
The Model 803R provides a precision measurement of DC voltages from 0 to 500 volts by comparing 
an adjustable known voltage with the unknown voltage.

2. DIFFERENTIAL AC VOLTMETER
Precision measurement of AC voltages is accomplished in the Model 803R by utilizing the basic DC 
measurement circuitry plus a special AC to DC converter.
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EDITOR—Frank Haylock, 109 Hickory 
Lane, San Mateo. Fireside 5-1138

EDITORIAL ASSISTANTS—
Florence Madsen, Emma Scarlott

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

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

(Continued on page 8)

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

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

for July and August.

Section members Professor Von R. 
Eshleman and Dr. Philip B. Gallagher 
were co-directors of the project which 
also included Lt. Col. Robert C. Barthle, 
an Army Signal Corps officer studying 
for a doctoral degree at Stanford. Work 
was done in the Radioscience Labor­
atory and supported primarily by the 

(Continued on page 9)

Chairman—Victor B. Corey 
Palomar Scientific Corporation 
4039 Transport Street 
Palo Alto, California 
DAvenport 3-9005

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

on those three

April 7, 10, and 12, 1959, were the 
occasions of the first known round-trip 
earth-solar message. On the cover we 
show the appearance of the disk rising 
through the Stanford University four- 
rhombic antenna array which sent and 
received the messages 
mornings during the 30 minutes the 
rising sun was in the antenna pattern.

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—Howard Zeidler, Stanford 
Research Institute

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

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

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



What Time Is It?

E. A. Blasi
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FROM
THE
CHAIRS

During the month of April, PGAP is 
sponsoring a series of four tutorial lec­
tures on Radio Astronomy. This action 
on the part of PGAP may cause some 
perplexity as to why this particular 
professional group is directing so much 
attention to Radio Astronomy.

It is universally recognized that space 
technology is confronted with challeng­
ing new and stimulating long-range 
programs demanding "breakthroughs" 
in such matters as systems guidance, 
tracking, and data transmission.

For instance, scientists and engineers 
of unusual technical breadth and com­
petence are needed if a high degree of 
space-communications reliability is to 
be achieved. Further, applicable tech­
niques at the threshold of space ex­
ploration are the results of either pierc­
ing scientific frontiers or transforming 
old arts into new sciences.

Space technology presents severe 
limitations in equipment size, weight, 
and power as well as problems caused 
by environmental noise interference 
emanating from terrestrial or extra-ter­
restrial sources which in essence col­
lapses the ideals into the realm of 
practicality.

In addition to such prerequisites and 
the appraisal of scientific and engineer­
ing abilities in the solution of satellite 
orbiting and attendant space-communi­
cations problems, there develops a hia­
tus which needs to be bridged and its 
absent component bears a characteris­
tic relationship to the field of astronomy 
—particularly in the precision of mea­
surements.

There dwells within this relationship 
an impulsion to transcend euphemisti­
cally into the principle of uncertainty. 
Actually, the electronic communication 
instrumentation first has to achieve an 
equivalent status to the astronomer's 
telescope. This limitation rests on the 
extent of atmospheric turbulence and 
further on the ultrasensitive detection 
techniques which must overcome the 
problem of reducing comparatively 
long-time constants which obscure posi­
tional accuracy. Problem complications 
immediately resurrect themselves at the 
instant of correlating ephemeral or ab­
solute time with events.

The gathering of high-resolution data 
may not be an immediate accomplish­
ment and awaits the improvement of 
calibration standards over a period of 
time. Nevertheless, from a precision 
standpoint, it is essential that high- 
quality measurements be obtained 
whenever possible so that eventually, 
when correlated and associated by 
exact knowledge of time of events, 
high-resolution data results.

Not only has science accustomed it­

self to the interplay of theory, experi­
mental observation, and application 
(or, the fact that triumphs in observa­
tional techniques create new challenges 
to the theoretician and similarly that 
strides in theoretical accomplishments 
tax the ingenuity in experimental ob­
servations demanding higher orders of 
resolution in instrumentation) but also 
a definite awareness prevails among 
scientists of the necessity of interplay 
between the astronomical laboratory, 
where experiments have dealt with 
matter under strange and abnormal 
conditions, and the terrestrial labora­
tory. These experiments are associated 
with large-scale electrodynamic phe­
nomena in astrophysical contexts.

Consequently, blending of fields of 
sciences adds to our vocabulary such 
new terminologies as "magnetohydro­
dynamics" which stems from investiga­
tors establishing cross-field work over­
lapping parts or all of various areas 
of specialization.

Of significance also is the fact that 
data accumulated in a single locality 
and/or specific time, of itself, bears 
little value when applied to space prob­
lems. However, this same data becomes 
of paramount importance when corre­
lated with other data observed from 
widely dispersed localities and differ­
ent time instances whether originating 
from terrestrial or extra-terrestrial sta­
tions. Therefore, this entails a great 
deal of intercommunication well di­
rected and coordinated.

This, indeed, is a snowballing situa­
tion considering problems of data han­
dling, mathematics, computational ma­
chinery, etc., culminating in decision 
machines for space navigation, non- 
aerodynamic control of space vehicles, 
artificial gravity techniques, and, not 
least, the step-by-step probing proc­
esses which eventually will place man 
in space.

The division of interests and knowl­
edge no longer displays definitive boun­
daries but rather grey areas persist. 
Their presence gives premonitions that 
a transmutation is imminent. Eventually 
new lines of demarkation will engulf 
combinations and recombinations, form­
ing new syzygial tributaries of knowl­
edge and technologies.

Despite the effervescent growth and 
fertility of this knowledge of our times 
amidst a cataclysmic swirl of mass and 
energy, mankind is still confronted 
with the simple oddity that as yet one 
doesn't exactly know where he is nor 
what time it is^ y

/ '»•'
E. A. Blasi, chairman, PGAP



ARNOLD

AT THE IRE SHOW
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YOUR H.Q.
FOR MAGNETIC MATERIALS

AT THE ARNOLD EXHIBIT: 
Booths 2509-11-13 and 15

ARNOLD 
SPECIALISTS In MAGNETIC MATERIALS

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL 

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

★ PERMANENT MAGNETS
Cast Alnico • Sintered Alnico
• Arnox • Vicalloy • Cunife

★ SPECIAL MATERIALS
Barium Titanates
• Permendur • Vibralloy

★ MAGNETIC CORES
Tape Wound Cores of Deltamax, 

Supermalloy, Permalloy, 
Supermendur, etc.

Type “C,” “E” and “O” Cores of 
Silectron • Bobbin Cores,

Mo-Permalloy Powder Cores
• Iron Powder Cores • Sendust Cores



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

EAST BAY SUBSECTION

below)PROFESSIONAL GROUPS

PROFESSIONAL GROUPS

AUDIO

O Wednesday, April 138:00 P.M.

O Wednesday, April 208.00 P.M.

• Wednesday, April 278:00 P.M.

• Tuesday, March 22
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O Wednesday, April 6 

radio astronomy)

SPACE ELECTRONICS & TELEMETRY

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

RELIABILITY AND QUALITY CONTROL

John W. Hall, Dalmo Victor Co., 
Belmont

Julian Hilman, Fairchild Semicon­
ductor, Palo Alto

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

MILITARY ELECTRONICS
Jerome J. Dover, Ampex Military 

Products Co.

ELECTRONIC COMPUTERS

John Boysen, Lockheed Missiles and 
Space Division, Sunnyvale

Antennas & Propagation

Lecture No. 4
(Details to be announced)

Antennas & Propagation

Lecture No. 3
"Identification and Physical Nature of Radio Stars"
Speaker: Professor John Bolton, radio astronomy department, Californio

Institute of Technology
Place: Physics Lecture Hall, Stanford University
Dinner: "Meet-the-speaker," 6:30 P.M., Happy Hour 6:00 to 6:30 P.M., 

Hal's Restaurant, 4085 El Camino Way, Palo Alto
Reservations: Miss Meyring, DAvenport 1-3300, Ext. 365

PRODUCTION TECHNIQUES

Olof Landeck, Electro Engineering 
Works

George F. Reyling, Varian Associates

MEDICAL ELECTRONICS

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

BROADCASTING
Richard Newman, RCA, San Francisco

COMMUNICATIONS SYSTEMS
Kenneth P. Patterson, Sperry Gyro­

scope Co.

ELECTRON DEVICES
Eugene W. Kinaman, Watkins-John­

son Co., Palo Alto

ENGINEERING MANAGEMENT
Charles Meyer, Sylvania Electronic 

Defense Lab
Leonard M. Jeffers (Photography) Syl­

vania Electronic Defense Lab

ENGINEERING WRITING & SPEECH

Harry Lewenstein, Eldorado Electron­
ics, Berkeley

SAN FRANCISCO SECTION © Tuesday, March 29

Field Trip to New Almaden Museum and Perham Foundation for "Caval­
cade of Electronics"

Place: New Almaden Museum, California (For directions see map on 
page 10)

Dinner: 6:30 P.M., Hawaiian Gardens, 1500 Almaden Road, San Jose, 
California

Reservations: IRE Office, DAvenport 1-1332 by March 28

INSTITUTIONS

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

ANTENNAS & PROPAGATION
Von R. Eshleman, Stanford University

Electron Devices 8:00 P.M. • Monday, March 28

"New Advances of Solid State Micrologic Elements" 
Speaker: Dr. Robert Norman, Fairchild Semiconductor Corp. 
Place: Physics Lecture Hall, Room 100, Stanford University

Antennas & Propagation s oo p.m.
(Joint with San Francisco Section, tutorial series on

Lecture No. 1
"Introduction to Radio Astronomy"
Speaker: Professor R. N. Bracewell, electrical engineering department,

Stanford University
Place: Physics Lecture Hall, Stanford University
Dinner: "Meet-the-speaker," 6:30 P.M., Happy Hour 6:00 to 6:30 P.M.,

Hal's Restaurant, 4085 El Camino Way, Palo Alto
Reservations: Miss Meyring, DAvenport 1-3300, Ext. 365

Eugene Aas, Sandia Corporation, 
Livermore

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

Electronic Computers 8:00 p.m.
"An Evaporated Random Access Memory"
"A Thin Film Magnetic Shift Register"
Speaker: K. D. Broadbent, Hughes Research Laboratories, Culver City, 

Calif.
Place: Auditorium, Bldg. 202, Lockheed Missiles & Space Division, 3251 

Hanover St., Palo Alto
Dinner: "Meet-the-speaker" 6:00 P.M., Hal's Restaurant, 4085 El Camino 

Way, Palo Alto

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

lett-Packard Co.

Antennas & Propagation

Lecture No. 2
"The Structure of our Galaxy"
Speaker: Professor Harold Weaver, radio astronomy department, Univer- , 

sity of California, Berkeley
Place: Physics Lecture Hall, Stanford University
Dinner: "Meet-the-speaker," 6:30 P.M., Happy Hour 6:00 to 6:30 P.M.,

Hal's Restaurant, 4085 El Camino Way, Palo Alto
Reservations: Miss Meyring, DAvenport 1-3300, Ext. 365

SAN FRANCISCO SECTION 8:00 P.M. O Wednesday, April 6, 13, 20, 27 

(Tutorial series on radio astronomy—joint with PGAP, see



MEETING CALENDAR

Tuesday, March 15

Tuesday, March 22
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Space Electronics & Telemetry 8:00 P.M. • Tuesday, March 29 

(Please note change in speaker and date from previous announcement) 
"Thoughts on Space Research"
Speaker: Dr. Samuel Silver, director of space sciences laboratory, Uni­

versity of California, Berkeley
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-or 2-6602 before 

noon, March 15

MORE COVER
Air Force Cambridge Research Center.

Acknowledgements of credit for spe­
cial assistance have been made to Pro­
fessor O. G. Villard Jr., director of the 
Radioscience Laboratory; Professor Al­
len M. Peterson; Dr. Philip Newman 
and the late Dr. Joseph P. Casey Jr. of 
Cambridge; research assistant T. V. 
Huang; and graduate students William 
A. Long, Richard D. Egan, and David 
S. Pratt.

Equipment used was part of the ap­
proximately $1 million worth of facili­
ties located in the hills behind the cam­
pus. Visible in the illustration, over the 
horizon at right, is the feed tripod of 
the new 142-ft radar telescope now 
under construction and to be in service 
within a year.

For the April tests, described in detail 
in "Science" for Feb. 5, a Collins trans­
mitter with about 40-kw average out- 

(Continued on page 10)
April 20—Antennas & Propagation/San Francisco Section 
April 27—Antennas & Propagation/San Francisco Section

Engineering Writing & Speech 8.00 p.m.

"Career Advancement in Technical Writing"
Speakers: Hyman Olken, chairman PGEWS, Lawrence Radiation Labora­

tory, Livermore; and Emlen Littell, editor, Stanford University Press
Place: Lenkurt Electric Conference Room, Bldg. 4, 1105 County Road, 

San Carlos
Refreshments will be served during the intermission
Nominations will be held for 1960-1961 slate of officers at this meeting

Medical Electronics 8:00 p.m. o

"Physiological Effects of Microwave and Ultrasonics"
Speakers: Sydney F. Thomas, M.D., chief of radiology department of Palo 

Alto Medical Clinic; Thomas Jaski, professional consulting engineer; 
and David Lord, section leader, engineering test section of the me­
chanical engineering department, Lawrence Radiation Laboratory, 
University of California

Place: Room M-112, medical school bldg, of Palo Alto-Stanford Univer­
sity Medical Center (Room M-112 is located in the courtyard of the 
wing in the center nearest Hoover Tower. Approach from Palm Drive 
on Stanford Campus, an extension of University Avenue, Palo Alto)

Dinner: 6:00 P.M., Red Cottage Restaurant, 1706 El Camino, Menlo Park 
Reservations: George Turner, DAvenport 5-8332

Reliability & Quality Control 7:30 p.m. o Tuesday, April 19

"Transistor Reliability" followed by tour of reliability evaluation division, 
Fairchild Semiconductor Corporation

Speaker: Julian Hilman, manager of reliability evaluation division, Fair­
child Semiconductor Corp.

Place: Hal's Restaurant, 4085 El Camino Way, Palo Alto
Dinner: 6:00 P.M., Hal's Restaurant, 4085 El Camino Way, Palo Alto 
Reservations: Julian Hilman, DAvenport 6-6920

April 13—Antennas & Propagation/San Francisco Section 
April 19—Reliability & Quality Control

SECTION HEADQUARTERS

Palo Alto Office

Together with WESCON and WEMA 
(the two other members of the tightly 
knit electronic triumvirate), IRE this 
month migrates 11.25 miles south from 
San Mateo to Palo Alto. The group of­
fice, which has been in the Villa Hotel 
building since 1956, is now in the 
Whelan Building at 701 Welch Road, 
Palo Alto, just west of the Stanford 
Shopping Center. The telephone num­
ber is DAvenport 1-1332. Miss Grace 
Pacak is office manager.

In addition to serving the functions 
of WESCON in Northern California, the 
San Francisco Chapter of WEMA, and 
our Section, the office will also serve 
C. Wesley Carnahan, Director of the 
Seventh Region, IRE.

on
chapter of this group is

CHRONOLOGICAL RECAP
March 15—Engineering Writing & Speech
March 22—Electronic Computers, Medical Electronics
March 28—Electron Devices
March 29—San Francisco Section, Space Electronics & Telemetry
April 6—Antennas & Propagation/San Francisco Section
April 12—Engineering Management

Engineering Management 8:oo p.m. • Tuesday, April 12

"Planning for an Expanding Organization" and plant tour of Fairchild 
Semiconductor Corporation

Speaker: Dr. Robert N. Noyce and staff
Place: Fairchild Semiconductor Corp., 545 Whisman Road, Mountain View
Dinner: 6:30 P.M., Social Hour 5:45 P.M., Hal's Restaurant, 4085 El Ca­

mino Way, Palo Alto
Reservations: Mrs. lavicoli, LYtell 1-8461, Ext. 227; or Mrs. Susan Schorr, 

Yorkshire 8-621 1, Ext. 2165

PROFESSIONAL GROUPS

More New Chapters?

A review of the San Francisco Sec­
tion membership shows over ten per 
cent as floating members of the Pro­
fessional Group on Circuit Theory. 
Therefore, a 
now being organized. This chapter will 
serve the technical needs of members 
who are working in the discipline of 
circuit theory. An attempt will also be 
made to satisfy the need for a group 
on Information Theory.

All members of the IRE and affiliates 
wishing to take an active part in this 
chapter of the Professional Group on 
Circuit Theory should contact: R. C. 
Kiessling, ITT Laboratories, 937 Com­
mercial Street, Palo Alto. Telephone: 
DAvenport 1 -021 1.
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Bring guests and follow the route 
shown on the accompanying map.

Eshleman and Bartble examine the 40-kw Collins transmitter 
used in the Stanford Sun-bounce experiment last April. Eshle­

man was a co-director of the project

Far Out
Take particular note of the fact that 

PGSET has changed the date of its 
March meeting to Tuesday, March 29. 
For the rest of the details, see the Meet-

(Continued on page 12)

f \
1

Eshleman and Gallagher operate the receiving equipment 
used by the Radioscience Laboratory in recording the return 

signal. Gallagher was the other co-director

a Section meeting.
listed in the calendar

A '

MORE COVER
put was operated at about 25.6 me. 
The transmitter was pulsed on and off 
alternately throughout a time interval 
of 15 minutes, each on and off period 
lasting 30 seconds.

The 14-acre four-rhombic array pro­
vided about 25 db gain. Since travel 
time to the sun and back is about 1000 
seconds for the 93 million mile trip, 
the transmitter and pulsing circuits were 
turned off after 900 sec of transmission, 
the antenna was connected to the re­
ceiving equipment, and the output fed 
to an Ampex tape recorder for subse­
quent analysis, using an IBM 797 com­
puter.

Echoes were on the order of 40 to 
50 db below noise level after detection, 
but from post-detection integration, 
their presence was computed with 
chances for error on each day of less 
than 1 in 105. Of the 40 kw trans­
mitted, it is estimated that 100 watts 
hit the sun and 1 0~16 watts returned to 
earth. Since the sun radiates radio 
noise at about 40,000 waits per square 
inch, the relationship between the sig­
nals resembles that between the total 
world's power output for 10 years and 
that consumed by a flashlight bulb in 
1 second.

the Perham Foundation's "Cavalcade of 
Electronics." This fascinating facility at 
New Almaden has been the object of 
considerable interest and activity by 
scattered groups in the Section member­
ship, particularly the Historical Commit­
tee, for many months.

Now, the official opening will be 
marked by a Section meeting. Further 
details are listed in the calendar on 
page 8.

SECTION MEETING AHEAD
The Retrospective View

On March 29 there will be an or­
ganized opportunity to visit the unique 
display of early radio-electronic equip­
ment and documents which constitute
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If you prefer to arrange an appointment in advance, you are 
invited to CALL COLLECT, Frank Balanis, Lexington, Massachusetts 

Volunteer 2-8950

New York Interviews during IRE Convention 
March 21-22-23-24

Senior members of the Technical Staff will be available 
for interviews at the MITRE suite in the Waldorf Astoria Hotel.

MARCH 1960

To arrange an immediate confidential interview, please forward your resume to 
Dana N. Burdette, Personnel Director, Dept. 16-ME

THE ■■■■■■■■■■■I
MITRE

XEEQ
244 Wood Street — Lexington 73, Massachusetts

A brochure more fully describing JMJJRE and its activities is available upon request.

• Communications • Digital Computers
• Radar Systems and Techniques • System Evaluation
• Component Research and Development • Circuit Design
• Computer Programming • System Research

• Human Engineering

MITRE’s convenient locations in suburban Boston; Montgomery, Alabama; 
and Fort Walton Beach, Florida provide opportunities for graduate study 
under a liberal educational assistance program.I I 

L

Large-scale, real-time system design and engineering is a technology so 
new that its importance to our nation’s future cannot, at present, be fully 
realized or appreciated. Working in this young and dynamic technology, 
The MITRE Corporation has established a reputation for pioneering 
major system advances.

Formed under the sponsorship of the Massachusetts Institute of 
Technology, xMITRE’s scope of activity ranges from electronic system 
inception through prototype development to final evaluation of operational 
systems.

This spectrum affords college graduates trained in engineering, 
the sciences and mathematics opportunities to join with leading scientists 
and engineers in making major state-of-the-art advances in:

)
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ENGINEERS- SCIENTISTS
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MEETING AHEAD
Dense But Logical

New advances in the technology of 
solid-state micrologic elements will be

His PhD 
Institute

is 
of

MEETING AHEAD
Solid-State Growth

Fairchild Semiconductor Corp., its 
growth and status in the Bay Area, will 
be the focal point of the April meeting

(Continued on page 14)

ity of more extensive micrologic assem­
blies will be discussed.

Robert H. Norman was born in New 
York, N. Y., on March 24, 1927. He re­
ceived a BSEE from Oklahoma State Uni­
versity in 1 954.

He was an engineer with Sperry Gyro­
scope Company, Great Neck, N. Y., until 
1959. While there, he worked on tran­
sistorized digital circuitry and computer 
development.

In 1959 he joined the staff of Fair­
child Semiconductor Corporation as 
head of the device evaluation section. 
He is a member of the IRE and AOA.

described by Dr. Robert Norman of Fair­
child at the March meeting of the Pro­
fessional Group on Electron Devices. 
See Page 8 for the Calendar to secure 
further details.

The term "micrologic elements" re­
fers to a family of high-speed low- 
power digital computer elements.

In discussing these elements the em­
phasis is placed on the logical function 
to be performed rather than the ele­
ment as a circuit built of individual com­
ponents. For this reason, the term micro­
logic is preferred to the more common 
terms, micro-circuitry or micro-electron­
ics, for treating the technology of high- 
density packaging of digital logic func­
tions.

Basic micrologic elements such as flip­
flops, dates, adders, and shift registers 
will be described. These elements oper­
ate at 20 me with an average power 
dissipation of about 15 milliwatts per 
logic function. The elements are cur­
rently being packaged in six or eight 
lead-to-line transistor packages for con­
venience in handling. The volume oc­
cupied by the uncased element will 
ultimately be much less.

Feasibility of using the uncased ele­
ments for packaging the logic system 
of a typical real-time digital computer 
in a volume of the order of 1.5 cubic 
inches is demonstrated. This corresponds 
to a packaging density of the order of 
1.5 million logic functions per cubic 
foot.

Large numbers of these basic micro­
logic elements have been on life test 
for over 1,000 hours. In these life tests 
the emphasis can now be placed on the 
reliability of performance of the logical 
function, rather than on individual com­
ponent characteristics and reliability. In 
addition, 2000-hour logical-function re­
liability life tests have been carried out 
on micrologic elements simulated using 
individual transistors. The results of the 
pair of life tests indicating the feasibil-

MORE PGSET

ing Calendar on page 9.
The speaker, Dr. Samuel Silver, new­

ly appointed director of the Space 
Sciences Laboratory at the University of 
California, will put forward, "Thoughts 
on Space Research."

Sam Silver is well known in this 
Section for his many activities and pres­
ently holds the office of Director 1958- 
61. He is a Fellow, not only of the 
Institute but also of the American Phys­
ical Society. He holds memberships in 
Sigma Xi, the New York Academy of 
Sciences, Eta Kappa Nu, Tau Beta Pi.

Active in the International Scientific 
Radio Union for a number of years, he 
has been chairman of Commission VI 
of the U.S.A. National Committee and is 
presently chairman of the International 
Commission VI. In 1958 he was elected 
secretary of the U.S.A. National Com­
mission.

He is a native of Philadelphia and 
received both a BA and MA in physics 
from Temple University, 
from the Massachusetts 
Technology.

Silver has been on the 
Temple University, Ohio State Univer­
sity, the University of Oklahoma, MIT, 
dnd the University of California. As a 
Guggenheim Fellow, he studied at the 
Royal Technical University, the Bohr In­
stitute in Copenhagen, and the Caven­
dish Laboratory at Cambridge.

MEETING AHEAD
Transistor Reliability

On April 19, PGRQC will feature Ju­
lian Hilman, manager, reliability-eval­
uation division of Fairchild Semiconduc­
tor Corp., in a paper titled "Transistor 
Reliability." For details see the calendar 
on page 9.

Hilman will discuss reliability design 
features, quality control, and screening 
and evaluation of transistors at Fair­
child. The discussion will be followed 
by a tour of the reliability-evaluation 
division.

Hilman holds a BSEE from Pennsyl­
vania State University and an MSEE 
from San Jose State College. He has 
been in the past connected with the 
Taylor Model Basin, the Johnsville Na­
val Air Development Center, Remington 
Rand, and American Bosch Arma. His 
society memberships include AIEE and 
ASQC.
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Creating a new world with ELECTRONICS
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detection, space propulsion systems 
or related areas. Several of the 
positions require the ability to 
present contract proposals to both 
technical and non-technical 
officials. Other positions require the 
ability to do preliminary systems 
design. There are twenty-three 
openings in the above areas at the 
present time.

All of the positions involve close 
associations with senior engineers. 
All of the salaries reflect the 
unusual backgrounds required.

Please airmail your resume to
Mr. Robert A. Martin
Supervisor, Scientific Employment 
Hughes Engineering Division 
Culver City. California

The complexity of modern 
technology...the rapid increase in 
the number of specializations...and 
the frequent shifts in technological 
emphasis all have combined to 
require a staff of alert, aggressive, 
creative teams of engineering 
specialists. Their responsibility is 
to assist management in the formu­
lation of plans for future efforts.

For our purposes the teams should 
be staffed by graduate Electronic 
Engineers and Physicists who have 
acquired several years of experience 
with radar, guided missiles, 
computers, infrared detection, 
nuclear radiation equipment, 
micro-electronics, underwater

■

5

ci woo. hughci aiscraft company

ENGINEERING DIVISION

Opportunities in:

Exploratory Studies ■ Advanced Planning • Systems Analysis
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Robert N. Noyce

invited to the Conference cocktail pa^Y 
to be held in the patio of the Jack Tar.

Wednesday morning at 11:45 o'clock 
the women will board chartered buses 
for a trip over the Golden Gate bridge 
to Sausalito for a luncheon and fashion 
show at the Alta Mira Hotel overlook­
ing San Francisco Bay. A tour of handi­
craft shops in the Village Fair will fol­
low.

The ladies will rejoin their husbands 
for dinner that evening in the Inter­
national Room of the Jack Tar. Shop­
ping and tours are planned for Thurs­
day.

Serving with Miss Fraser on the com­
mittee are Miss Eleanor Schmidt, co- 
chairman, and Mrs. Marilyn Richardson 
of IBM, San Jose; Miss Marilyn Black 
of Stanford Research Institute and Miss 
Connie Pope of General Electric, Palo 
Alto.

Two for the Computers
Principles of operation and character­

istics of an evaporated random-access 
memory and a thin-film magnetic shift 
register will be discussed by K. D. 
Broadbent at the March meeting of 
PGEC. See the Calendar, page 8.

Broadbent, of Hughes Research Lab­
oratories, Culver City, will complete the 
presentation of the evening by exhibit­
ing a motion picture showing operation 
of the shift register, which utilizes the 
magneto-optic effect.

ENGINEERS7 WEEK
Scholarships to Three

Three high school students were 
awarded scholarships totaling over 
$2000 at the annual Engineers' Week 
banquet at the Sheraton-Palace Hotel 
this year.

Winner of the top $1000 scholarship 
was Paul Kayfetz, 17, a senior at Pitts­
burg, California, High School. Award 
was made by Dr. R. M. Fulrath, Uni­
versity of California professor and 
scholarship chairman of the Engineers' 
Week Committee.

Dr. Fulrath also awarded two run­
ners-up scholarships of $600 each to 
Margaret C. Martin, 1 7, El Cerrito High 
School student, and to Michael Lawton, 
17, a student at Redwood City's Se­
quoia High School.

Awards were made after guest 
speaker Howard G. Vesper, president 
of Standard Oil Company of California 
Western Operations, Inc., spoke to the 
nearly 500 engineers and their guests 
on the subject "Human Factors in Sci­
ence and Engineering."

SEVENTH REGION
1960 Conference

Three major fields will be high­
lighted in the 1960 Seventh Region 
Conference to be held May 24-26 in 
Seattle, according to Dr. Frank S. Hol­
man, chairman for the event. They are 
control systems, solid state electronics, 
and electromagnetics.

"We have decided in favor of cov­
erage to considerable depth in these 
technical areas," stated Program Chair­
man Dr. Donald K. Reynolds, "instead 
of a more superficial coverage of a 
larger number of areas."

(Continued on page 18)

MORE SOLID STATE

of the Professional Group on Engineer­
ing Management. The speaker will be 
Robert N. Noyce, presently vice presi­
dent and general manager. His topic 
will be, "Planning for an Expanding 
Organization." He will be assisted by 
his staff.

Noyce was a BS graduate of Grenell 
College in 1949 and received his PhD 
in physical electronics from MIT in 
1953. Since then he has been in the re­
search division of Philco in Philadelphia 
and was one of the eight original 
founders of the Shockley Semiconductor 
Laboratory in Mountain View, now 
Shockley Transistor Corp. There he 
served as R&D head.

1960 WJCC
May: Computer Time

Forty-nine exhibitors are already on 
the roster for the upcoming Western 
Joint Computer Conference, May 3-5, 
and other plans are proceeding apace. 
Special coverage of this San Francisco 
event will be carried in the April issue 
of the Grid.

Twelve sessions of technical pro­
grams have been announced under the 
chairmanship of Howard Zeidler, Stan­
ford Research Institute. These will cov­
er.- Computer Organization Trends; Data 
Retrieval; Learning and Problem-Solv­
ing Machines; Analog Equipment; Com­
ponents and Techniques; Analog Tech­
niques; Trends in Computer Applica­
tions; Logical Design, Design, Program­
ming, and Sociological Implications of 
Microelectronics; Analog Applications; 
Programming Systems; and Input-Out­
put and Communications.

The distaff support of engineers at­
tending the 1960 Western Joint Com­
puter Conference will have a well- 
rounded program of social events to fill 
out the time when their husbands are 
involved at the Jack Tar Hotel.

Apart from the urbane attractions 
offered by San Francisco, special events 
planned by a committee headed by 
Miss Mary Fraser of IBM, San Jose, will 
provide plentiful diversions for the sev­
eral hundred women expected.

Registration and coffee service will 
take place in the hospitality suite at the 
Jack Tar on the opening morning be­
tween 9 and 1 1 o'clock.

At 2 o'clock on May 3, at the nearby 
Century Club, Miss Phyllis Baxendale 
of IBM will describe some oddities in 
the Conference's technology in a speech 
entitled "Conversation with Computers." 

In the late afternoon the ladies are

Fairchild has at present 1400 em­
ployees and a plant area in excess of 
100,000 sq ft. A construction program, 
to be finished some time this year, will 
double this capacity and the expecta­
tion is 2000 employees by the end of 
the year. Currently, the staff is doub­
ling in size every four months.
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What STL does: What STL offers:

SPACE TECHNOLOGY LABORATORIES, INC.
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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

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

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.

...................... I.......................................* s s a
SCIENTISTS AND ENGINEERS: i There are two sides to the STL coin...
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Carnahan at his desk in the Varian 
plant, where he is director of central 

research planning

was senior engineer at Submarine Sig­
nal Co., in charge of the circuit develop­
ment of submarine fire-control radar.

In 1948 he joined Sandia Corp, as 
manager of the electronics research de­
partment, engaged in the development 
of classified electronic devices. He was 
with Sandia until 1953 when he joined 
Varian Associates.

Carnahan has previously served as 
vice chairman of the Seventh Regional 
Committee and was chairman of the 
1953 Seventh Regional IRE Conference.

Wes Carnahan constitutes our official 
link with 1 East 79 Street and also per­
forms the same services for the Alama- 
gordo-Holloman, Albuquerque-Los Ala­
mos, Anchorage, China Lake, Fort Hua- 
chuca, Hawaii, Los Angeles, Phoenix, 
Portland, Sacramento, Salt Lake City, 
San Diego, Seattle, and Tucson Sections.

For more than a decade, the San 
Francisco Section had had a member 
on the board of directors of the Institute 
and Carnahan thus joins the august

In the present case, this means C. 
Wesley Carnahan, director of central 
research planning at Varian Associates 
and a member of that company's staff 
since 1 953.

Carnahan is married and the father 
of one son, Chalon L. Carnahan, who is 
a nuclear chemist at the Naval Radio­
logical Defense Laboratory.

Carnahan's hobbies are reading and 
book reviewing. However, since the 
Seventh Region extends from Arizona 
on the south to Alaska on the north, 
and from Utah on the east, to Hawaii 
on the west, travel will take a major 
portion of his time in the next two years.

C. Wesley Carnahan, director of the Seventh Region, pauses during 
informal talk to members of the Varian central research staff

Carnahan became a member of the 
IRE in 1933, a Senior Member in 1944, 
and in March, 1952, was awarded the 
grade of Fellow for "original contribu­
tions in the field of frequency modula­
tion, television, and electronics systems 
engineering.''

succession of F. E. Terman, J. M. Pettit, 
W. R Hewlett, J. R. Whinnery, and 
B. M. Oliver.

Carnahan, who has worked exten­
sively in the electronics field, received 
both his BA and MA degrees in physics 
from Stanford University.

He served as instructor in physical 
sciences at Fresno State College from 
1927 to 1930. After completing work 
for his MA degree in 1931, he joined 
Farnsworth Television. The late Russell 
Varian and Cliff Gardner, now manager 
of product engineering for the tube di­
vision at Varian, were also at Farns­
worth at that time.

Sections of the IRE are grouped into 
eight regions, and the San Francisco 
Section — as practically everybody 
knows — is included in Region 7. Each 
region is represented on the board of 
directors of the Institute by a regional 
director elected bi-annually from, and 
by, the membership of the respective 
region.

In 1933 Carnahan joined the Hy- 
grade Sylvania Corporation where he 
worked for four years in the develop­
ment of special tubes and lamps at Syl­
vania's Salem, Mass., laboratory and 
for three years at their St. Marys, Pa., 
laboratory on design and testing of 
cathode ray tubes for television.

He was a member of the papers re­
view committee from 1945 to 1948 and 
served on the board of editors from 
1948 to 1954. He was chairman of 
the New Mexico Section in 1949-1951 
and again in 1952-1953.

He joined Zenith Radio Corp, as a re­
search engineer in 1940. There he 
worked on the development of fre­
quency modulation and television re­
ceivers, and, during World War II, on 
radar systems. From 1947 to 1948 he



OW!
Constant output level
Constant modulation level
3 volt output into 50 ohms
[Low envelope distortion

MARCH 1960 GRID-17

Here at last is a compact, convenient, moderately- 
priced signal generator providing constant output 
and constant modulation level plus high output 
from 50 kc to 65 MC. Tedious, error-producing 
resetting of output level and percent modulation 
are eliminated.
Covering the high frequency spectrum, (which in­
cludes the 30 and 60 MC radar IF bands) the new

Mew -Hip- (BOGA IHIF SlgraaQ Generator
($) 606A is exceptionally useful in driving bridges, 
antennasand filters, and measuring gain, selectivity 
and image rejection of receivers and IF circuits. 
Output is constant within z±z 1 db over the full fre­
quency range, and is adjustable from +20 dbm (3 
volts rms) to —110 dbm (0.1 p.v rms). No level 
adjustments are required during operation.

Frequency Range: 50 kc Io 65 MC in 6 bands.
Frequency Accuracy: Within —1%.
Frequency Calibrator: Crystal oscillator provides check points at 
100 kc and 1 MC intervals accurate within 0.01% from 0° to 
50° C.
RF Output Level: Continuously adjustable from 0.1 /*v to 3 volts 
into a 50 ohm resistive load. Calibration is in volts and dbm (0 
dbm is 1 milliwatt).
Output Accuracy: Within — 1 db into 50 ohm resistive load.
Frequency Response: Within — 1 db into 50 ohm resistive load 
over entire frequency range at any output level setting.
Output Impedance: 50 ohms, SWR less than 1.1:1 at 0.3 v and 
below.

SPECIFICATIONS
Spurious Harmonic Output: Less than 3%.
Leakage: Negligible, permits sensitivity measurements to 0.1 /Xv. 
Amplitude Modulation: Continuously adjustable from 0 to 100%. 
Internal Modulation: 0 to 100% sinusoidal modulation at 400 cps 
±5% or 1000 cps ±5%.
Modulation Bandwidth: De to 20 kc maximum.
External Modulation: 0 to 100% sinusoidal modulation de to 20 kc.
Envelope Distortion: Less than 3% envelope distortion from 0 to 
70% modulation at output levels of 1 volt or less.
Spurious FM: 0.0025% or 100 cps, whichever is greater, at an 
output of 1 v or less and 30% amplitude modulation.
Spurious AM: Hum and noise sidebands are 70 db below carrier. 
Price: (cabinet) $1,200.00. (rack mount) $1,185.00.

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

HEWLETT-PACKARD COMPANY 5023A PAGE MILL ROAD • PALO ALTO, CALIFORNIA, U.S.A. 
CABLE "HEWPACK' • DAVENPORT 5-4451 • Field representatives in all principal areas

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, 641 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, 114 S. Water St., JA 6-2486.
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Election News
At the regular January meeting, Boyd 

C. Roberts was elected vice chairman 
of the San Francisco Chapter of PGSET 
to serve during the unexpired term of 
Louis H. Smaus, who was transferred 
to the East Coast.

Boyd C. Roberts was born May 10, 
1926, in Las Vegas, Nevada. After serv­
ing in the U. S. Navy from 1944 to

1946 as an electronic technician, he at­
tended Brigham Young University for 
two years in 1950, he received a BSEE 
degree from the University of Utah.

From 1 950 to 1 953, Roberts was as­
sociated with Otis Elevator Company in 
Salt Lake City. In 1953, he joined Lock­
heed Aircraft Corporation in Burbank, 
California, as a research engineer. In 
January 1 954, he transferred to the mis­
sile systems division where, until 1956, 
he was engaged in all phases of tele­
metry, calibration, system checkout, and 
system design for the X-7A and X-l 7 
programs.

In 1956, he was appointed group 
supervisor of telemetry design for the 
PTV or Pre-Polaris missile program, and 
prepared the design specification for 
the transistorized telemetry system for 
this missile.

At present, he is supervisor of the 
electrical-mechanical design and test 
instrumentation sections in a satellite 
program.

Planning conference goes on between L. C. Perkins, chairman of the Seattle host 
Section and Dr. Frank S. Holman, chairman of this year’s 7 th Region Conference

Four sessions will be held in control 
systems, with coverage concentrated in 
fields of performance criteria, optimal 
design techniques, non-linear and sam- 
pled-data systems, and biological con­
trol systems. Three sessions in solid 
state electronics will feature coverage 
of semiconductor devices, magnetics, 
and gaseous phenomena. Four sessions 
in electromagnetics will cover radio as­
tronomy, very large aperture antennas, 
and terrestrial electromagnetic phenom­
ena, and arctic ionospheric phenomena.

Assisting Reynolds on the technical 
program committee for the 1960 Sev­
enth Region Conference are Robert N. 
Clark, Floyd D. Robbins, H. Myron 
Swarm, and Lynn A. K. Watt of the 
University of Washington. William Goss, 
Theodore P. Higgins, and Robert M. 
Hubbard from Boeing Airplane Com­
pany also serve on the committee.

The technical program is only part 
of the conference. In addition, a dis­
play of products by more than 200 
manufacturers will be staged at the 
Seattle National Guard Armory, under 
the direction of Rush S. Drake, Seattle 
manufacturers representative. Cooper­
ating in the exhibit is ISA.

MEETING REVIEW
The Family Plan

The special interests of wives formed 
the subject matter for the February 
meeting of the Professional Group on 
Engineering Management.

Dr. John V. N. Granger spoke on 
definitions of engineering, and the am­
bitions of engineers to become mana­
gers. His informal and friendly fashion 
made it a most enjoyable meeting for 
everyone. Eighteen couples attended 
the dinner and meeting.

Granger mentioned that engineering 
is the application of science to practical 
problems. He compared the engineer's 
approach to that taken by a playwright 
in writing a drama: First he states the 
problem; then he explores the many 
angles involved, and finally he offers 
a solution. But engineers are not neces­
sarily the philosophers who are occa­
sionally found among playwrights. 
Rather, engineers are somewhat con­
ventional people and their actions are 
marked by their analytical approach to 
problems.

John pointed out that there is a great 
deal of serious misunderstanding in the 
public mind about what an engineer 
does, and he suggested that wives can 
help. He cited a Purdue study which 
showed that many people think that 
scientists are basically evil; that scien­
tists are willing to sacrifice the common 
good to their personal ends; and that 
scientists and engineers can not raise a 
normal family!

He remarked that wives like to know 
what engineers do. Naturally, he ad­
mitted that they hold meetings. He dis­
closed the confidential information that

(Continued on page 20)
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held a

Dinner group at the PG EM February meeting. Through the haze, head table oc­
cupants can be identified as Oscar T. Simpson, Mrs. Simpson, John V. N. Granger, 

Mrs. Allen Dunbar, Dunbar, and Mrs. Granger
—Leonard Jeffers photo

MORE FAMILY
last year our Section held only 85 
meetings but that we expect to im­
prove ourselves with an increase for 
1960.

Engineers tend to deal with ideas 
rather than with people. Of course this 
leads to some minor domestic diffi­
culties because the engineer is trained 
in the scientific approach which at­
tempts to break down a problem to its 
simplest parts. For example, Mr. Engi­
neer arrives home in the evening and 
is faced with his wife's hair-raising tale 
about the damage done by the eight­
year-old. He calmly refuses to recog­
nize a disaster, and sees only a healthy 
intellectual curiosity in his child.

Finally Granger discussed points of 
interest for engineers who wish to get 
into management work. His principal 
suggestion was that the wife must 
share her husband-engineer's ambitions. 
His charming wife, and the success of 
Granger Associates, are living proof 
that he is right.

TWA Trio
Early in February, PGMTT and PGAP 

joint meeting at Stanford Uni­
versity. The speaker was Dr. Arthur 
Oliner, research professor at the Poly­
technic Institute of Brooklyn and na­
tional chairman of PGMTT. In his talk 
he compared and contrasted the sev­
eral types of traveling-wave antennas 
and reviewed recent developments in 
this field.’

Traveling-wave antennas may be 
classified into three basic types: sur­
face-wave antennas, leaky-wave anten­
nas, and periodic antennas or arrays. 
Dielectric-slab and -rod antennas are 
examples of surface-wave antennas2. 
This type has the following distinguish­
ing characteristics:

1. Proper guided modes exist on the 
antenna.

2. The fields of these modes decay 
exponentially in the direction 
away from the air-dielectric in­
terface.

3. The modes are slow waves, i.e. 
the phase velocity is less than the 
free space propagation velocity.

4. There is no radiation except at 
discontinuities in the antenna 
structure.

A uniform surface-wave antenna has 
an end-fire radiation pattern of the 
form sin x/x, where x is a function of 
angle and frequency which has a mini­
mum value in the forward direction. 
This pattern can be accounted for by 
assuming a uniform distribution of 
sources of radiation along the length 
of the antenna, but this picture is in­
consistent with the fact that surface 
modes are non-radiating except at dis­
continuities. The paradox can be re­
solved by showing that the two ends 
of the antenna act as point sources 
with patterns of the form eJx/x and 
e~Jx/x, the superposition of which gives 
the observed sin x/x pattern. The fact 
that half of the radiation comes from 
the feed shows that the excitation of 
surface-wave antennas from waveguide 
feeds is only 50 per cent efficient, a 
fact which limits the variety of beam

shapes attainable with this type of an­
tenna.

Examples of the second type, leaky- 
wave antennas, are waveguides with 
longitudinally slitted walls or with a 
series of closely spaced transverse 
slots3. Antennas of this type have the 
following distinguishing characteristics, 
each of which is in contrast with the 
corresponding characteristic of surface­
wave antennas:

1. No proper guided modes can pro­
pagate on the antenna structure, 
but only "pseudo-modes," which 
have complex propagation con­
stants and describe the fields cor­
rectly only in a limited region 
near the antenna.

2. The fields increase exponentially 
in the direction away from the 
guiding structure out to a certain 
limiting surface, beyond which 
the pseudo-mode fields are no 
longer valid.

3. The pseudo-modes are fast waves, 
i.e. their phase velocity is greater 
than the free space velocity.

4. Radiation takes place continuous­
ly along the antenna.

The fact that end effects can be ne­
glected in leaky-wave antennas makes 
possible better control over the.beam 
shape than for surface-wave antennas. I 
The direction of the beam is determined 
by the phase velocity. It can be varied 
over a limited range, but always makes 

acute angle with the end-fire direc­
tion.

Periodic traveling-wave antennas, or 
drrays, have greater flexibility than the 
first two types, permitting the design of 

(Continued on page 22)

Dr. and Mrs. Granger were respectively 
the speaker and, to a large degree, the 

topic of the PGEM session
—Leonard Jeffers photo
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Charles Reis, John Jennings, and Ross Quinn discuss

—John Hall photo6204
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Operations

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

Electronic Defense Laboratories, 
Reconnaissance Systems Labora­
tory, Special Tube Operations — 
these are some of the elite, sophis­
ticated, compact groups that form 
Sylvania MVO — Mountain View 
Operations.

Rewarding opportunities now at 
the B.S., M.S., Ph. D. levels in

Evaluation, Concept, Design 
of Systems, Circuits, Re­
ceivers, Transmitters. Prod­
uct and Mechanical Engi­
neering. Digital Data Han­
dling. Theoretical, Experi­
mental and Solid State 
Physics. Microwave Tube 
R&D and Production. Sales 
Engineering. Engineering 
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Lockheed led those present to believe 
that it means you need a microscope 
to see the workmanship in the fabrica­
tion of component parts.

Reis has been concerned with the 
development and manufacture of very, 
very small photo-conductive cells for 
use in Hewlett-Packard instruments. A 
photo-conductive cell is a device which 
changes its resistance abruptly upon be­
ing illuminated with light and returns 
to its original high resistance when the 
light is removed. The result is much 
the same as a switch except that its 
response time has been reduced to a 
few microseconds.

Very thin films, both conductive and 
non-conductive, are deposited by a 
process of evaporation under high 
vacuum and in the presence of a strong 
electric field, according to Jennings. 
Color slides were shown of some of the 
equipment used in the production of 
thin films. How thin are these films? So 
thin that their thickness is measured by 
optical means.

Quinn discussed the means by which 
thin films are deposited chemically. He 
also pointed out the role of the chemist 
in the world of electronics by an ana­
logy which he calls the "chemistree." 
The chemistree is one with electronic 
branches and chemical roots.

The meeting of February 2 was the 
primer in a series of four meetings to 
be held on microminiaturization under 
the same auspices.

a photocell at the joint 
meeting described above. Microminiaturization is the subject of 

series of four meetings

MORE TWA
broadside arrays and beams which can 
be scanned through wide angles. An­
tennas of this type, which are currently 
being studied, include the proximity ar­
ray, in which periodically spaced di­
poles are coupled to a parallel-wire 
transmission line, and modulated ar­
rays, in which the properties of the 
radiating elements are made to vary 
periodically along the array.

—E. F. Barnett
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MEETING REVIEW

How Small Is Small?
Members of the Professional Groups 

on Military Electronics, Production Tech­
niques, and Reliability & Quality Con­
trol heard three speakers discuss prob­
lems and techniques associated with 
microminiaturization at a joint Febru­
ary meeting. There is no strict definition 
of the word microminiaturization, but 
Charles Reis of Hewlett-Packard Com­
pany, Jack Jennings, president of Spec- 
tracoat Inc., and Dr. Ross Quinn of
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Consistently

Dependable 

Capacitors

After the meeting, Ayers, left, talks 
it over

COR N ELL 
DUBILIER 

ELECTRIC CORP.
Affiliated with Federal Pacific Electric Company

C^E

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.

William Ayers, speaker at the February 9 joint microminiaturization meeting, 
makes a point from the blackboard

—George Reyling photo

Draftsman Beats Computer!
Fifty souls ventured forth on a rainy 

evening to hear William H. Ayers, en­
gineer in charge of high density pack­
aging, Sippican Corp., Marion, Mass., 
give a talk which could have been titled 
"Microminiaturization Here and Now." 
Actually, the title was, "Welded Assem­
blies and the Use of Computers to De­
velop Optimum Wiring Sequence."

The meeting was the second in the 
current series on miniaturization by the 
Professional Groups on Military Elec­
tronics, Production Techniques, and Re­
liability & Quality Control

The microminiaturization techniques 
of today consist of using the smallest 
available components approved by 
service and reliability groups and con­
necting them, using standard tech­
niques; although these techniques need 
not necessarily be those of the elec­
tronic industries but rather things which 
are available in related industries if 
applicable.

The objectives in undertaking this 
work are (1) maximum reliability and, 
(2) minimum size and minimum weight. 
Selection of techniques which satisfy 
this demand have resulted in an ap­
proach which includes encapsulated 
throw-away sub-assemblies which are 
arranged so that they can be mutually 
supporting by fastening with a through 
bolt.

It is possible to provide adjustable 
components and even coax in these en­
capsulated packages. Adjustments are

The components inside the encapsu­
lated sub-assemblies are connected by 
resistance welding and the connections 
are made as close to the components 
as physically possible.

Damage due to heating component 
leads is prevented by the use of high­
speed weld discharges. Manufactur­
ability is increased by accurate loca­
tion of components, tolerances often 
being held to ±0.005. Special connect­
ing techniques are used where it is 
necessary to have separable connec­
tions. This is done by welding or using 
cold-flow crimping techniques in such 
a way as to make it possible to cut off 
the welded section and re-weld or re­
crimp on the remaining stub. On a 
properly designed part this can be 
done several times.

(Continued on page 25)

made by grinding out the encapsula­
tion over screw-driver settable compo­
nents and making the adjustments with 
the aid of a microscope.
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The most complete source of plastics 
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now available from lllumitronic 
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MORE DRAFTSMAN
Wire wrap can also be used on sep­

arable connections and when properly 
designed has proved to be a reliable 
method of connection.

The requirements for each individual 
weld, such as: pressure, weld time, etc., 
must be carefully worked out and re­
corded so that maximum weld relia­
bility can be achieved. Material com­
binations, various wire sizes, and plat­
ing and coating on wires must be care­
fully checked.

Connections in the encapsulated sub­
assemblies are achieved by use of la/- 
erized matrices which are printed on 
plastic film. These connections are made 
by welding leads or short wires on the 
metal film matrix and cutting leads or 
welding through the matrix to make 
connection from one part of the circuit 
to another. The number of welds neces­
sary, to achieve this, vary from three to 
a dozen; and making connections with 
a minimum number of total welds in a 
package depends on “how clever you
are."

During the discussion of the tech­
niques used to connect through the 
matrix, the question was raised as to 
the possibility of the use of a computer 
to do this work. Ayers pointed out that 
it was possible to achieve 70 to 75 per 
cent utilization of the available connec-

(Continued on page 26)
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ELECTRONIC ENGINEERS 
PHYSICISTS

experienced in 
Industrial Electronics 

and Automation

FOOD MACHINERY AND 
CHEMICAL CORPORATION

Central 
Engineering 
Laboratories

In Commercial Products

R&D

Creative top level engineers 
and physicists are needed now 
to work on advanced assign­
ments in the design of optimum 

systems using electronic and 
mechanical components.

FMC Central Engineering's 
current expansion into auto­
matic measurement and control 
fields offers permanent career 
opportunities for technical 
accomplishment on important 
company-sponsored, long- 

range programs. Systems en­
gineers, circuit designers and 
specialists needed to staff new 
million dollar laboratories.

With corporate headquar­
ters in San Jose, California, 
FMC is highly diversifed in both 
machinery and chemicals, with 
15 divisions operating through­
out the U. S. and overseas.

BS required and advanced 
degrees desirable for these 
responsible positions. Experi­
enced applicants or recent 
graduates should send com­
plete resume:

NEWS OF HAWAII
Just for the Haiibut

For its February meeting, the Ha­
waiian Section lists a paper titled "Con­
trol and Safety Features of a Sub­
marine Nuclear Reactor" by Wallace Y. 
F. Chang. Chang is an electronic engi­
neer in the employ of the Navy at 
Pearl Harbor Naval Shipyard. He has 
just returned from duty at Mare Island 
Naval Shipyard where he spent 8V2 
months working on the reactor-control 
system on our newest submarine, the 
USS Halibut. Chang's future assign­
ment is to establish a course and train 
other electronic engineers in reactor­
control systems as applied to naval 
atomic-powered vessels.

MORE DRAFTSMAN
tions by using a computer; but that a 
draftsman who was taught the rules 
and worked as an organic computer 
was able to achieve 97 per cent utiliza­
tion.

The use of encapsulated sub-assem­
blies has been shown to improve relia­
bility and reduce maintenance costs. 
The choice of size of these encapsulated 
units is brought about by a balance be­
tween reliability and the cost of the 
units when they are thrown away.

Considerations involved in determin­
ing the cost savings achieved by such 
packaging include the cost of training 
and equipping maintenance personnel, 
the cost of stocking numerous compo­
nents, and so forth.

Separable connections from one en­
capsulated package to the other are 
made by the techniques outlined above, 
but the final connection is made with 
a standard type of block and socket 
unit. "You have to take a chance on a 
conventional unit eventually."

Use of these techniques has led to 
assemblies which are inherently more 
reliable than those produced by con­
ventional techniques as well as being 
smaller and lighter in weight.

—G. Reyling

MEETING REVIEW
Scatter & Diversity

The Professional Group on Communi­
cations Systems held their January 
meeting at Stanford. Chairman Alan 
Waterman presided. Dr. Wolfgang 
Kummer of Hughes Aircraft Company 
talked about his studies, conducted at 
the Bell Telephone Laboratories (Holm- 
del), using twin-feed diversity recep­
tion on a 171-mile scatter circuit. His 
entertaining talk also included an ex­
amination of the limitations to the use­
ful bandwidth due to multipath delays 
on this tropospheric circuit.

Kummer discussed the comparisons

SAN JOSE
Current Career 
Opportunities

of results using closely spaced feed­
horns, horizontally disposed as well os 
vertically, at frequencies of 460 me 
and 4110 me. Since the horns were 
each near the focal point of the para­
bola, the cross-over point was only 
down about 5 decibels. The proof of 
diversity action was reception of un­
correlated signals; accordingly, the ex­
perimental equipment included a co­
incidence counter as well as a two- 
channel recorder for comparing the 
combined diversity against one of the 
received channels.

While uncorrelated signals should 
have been obtained for the two feeds 
because they were oriented to illumi­
nate different parts of the atmosphere, 
results showed correlation occurred at 
times when receiving the 460-mc sig­
nal on horizontally disposed horns. De­
sired uncorrelated signals were received 
on horizontally and vertically placed 
horns for the 4110-mc signal and on 
the vertically-fed 460-mc horns. Ideal­
ized models of layered atmosphere 
were illustrated to explain these find­
ings. To show the basis for correlation, 
a single, wavy layer represented the 
scattering surface of the 460-mc signal 
and the vertical variation of this layer 
was not considered sufficient for di­
verse horizontal dispersions.

For comparison with a 10-kw single­
channel path, equal results with a 300- 
watt radiated signal can be achieved 
with the usual two antennas spaced 
about 100 wavelengths apart, and 
similar results can be achieved with a 
600-watt signal using closely spaced 
horns on a single antenna when the 
horns are vertically disposed.

For bandwidth studies at 4110 me, 
Kummer used a transmitter which was 
sawtooth modulated over a 20-mc band 
at a 1000-cps rate and a receiver 
which was non-synchronously swept at 
a 30-cps rate. Slides of the oscilloscope 
display of the resultant pulses were 
shown at the meeting. The experiment 
used a 28-ft transmitting antenna and 
60-, 28-, and 8-ft receiving antennas. 
The fading rate was slow and the 
bandwidth varied from 15 me, using 
the larger antennas, down to 3 me at 
times, using the 8-ft antenna. Using a 
28-ft antenna, a bandwidth of 5 to 7 
me could be considered rather reliable. 
As one might expect, multiple layers 

(Continued on page 28)

Contact E. M. Card, Jr., or C. F. 

Duvall at FMC Central Engineer­

ing, P.O. Box 760, San Jose, Calif. 

Phone: CYpress 4-8124.
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SAN DIEGO:
3460 Ingraham St. • BR 4-1100

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

MENLO PARK:
635 Oak Grove • DA 6-7937

McCarthy Associates, Inc.
ENGINEERING SALES AND SERVICE
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INSTRUMENT CO.

iund. You get quick delivery on most items.

o Watt meters 
o Electrostatics
• R.F. & A.F. meters
o Flux meters
• Current product instruments
•AC-DC transfer standards

PASADENA:
1055 E. Walnut • MU 1-7411

SEND YOUR RESUME

Please send resume of your qualifi­
cations at the earliest opportunity 
to Director, Engineering Personnel, 
Dept. SG-3, Electronics Systems 
Development Corporation, 1484 E. 
Main Street, Ventura, California.

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.

Accuracies from 3% down to .01%. Write or telephone for 
literature on Sensitive Research, Fluke, Cubic or Millivac 
lines... or for a sales engineer to call.

Instruments to Control,.. Measure,,. Record

overjoyed
at the wide selection of 

meters and indicating instruments 
available from McCarthy

Never before such a choice! McCarthy offers complete performance 
data and specifications on 5000 meters. We supply anything from 
the lowest cost unit to a fully automated measuring system — saving 
you endless shopping aroi

• Laboratory standards
• Differential meters
• VTVMs
• Digital meters
• Portable and panel

secondard standards
• True RMS meters
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HUFCO miniature telephone type relays
-dependable relays
- quick deliveries

100 WARS 
OUTPUT 
@ 10 MC

HUFCO DNDUSTR8ES
2815 West Olive Avenue, Burbank, California

~t|*bl—
45 VOLTS
4.5 AMPS.
D. C. INPUT

Development of a new family of very high power, high frequency 
transistors is in progress at Pacific Semiconductors, Inc. In prelimi­
nary studies the smallest of these have demonstrated a power output 
of 100 watts at 10 megacycles and a switching capability of 10 am­
peres in less than .05 microseconds.

Electronic engineers are needed to study the characteristics of this 
transistor family and to explore the use of these advanced devices in 
many possible circuit applications.

Further information may be obtained by contacting Mr. Larry Long 
at Pacific Semiconductors, Inc., 10451 West Jefferson Boulevard, 
Culver City, California, VErmont 9-2341.
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MORE DIVERSITY
and the subsequent phase delays 
caused the narrowing of the band­
widths.

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 %" 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.
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MEETING REVIEW
Sampled-Signal Data

The regular monthly meeting of 
PGSET was held in the LMSD auditorium 
in Palo Alto on February 16 with 43 
persons in attendance, attesting the in­
terest held in the Bay Area regarding 
the pam/f-m method of data transmis­
sion. The speaker of the evening was 
Thomas D. Lusk, associate research sci­
entist with Lockheed missiles and space 
division, whose topic was “Design Con­
siderations for a PAM/F-M Telemetry 
System."

Lusk described a basic pam/f-m sys­
tem which utilizes a multiplexing opera­
tion through which the individual input 
data signals undergo a sampling opera­
tion and are combined into a composite 
pulse-data signal which modulates the 
f-m transmitter. In the ground station, 
the recovered composite pulse signal is 
passed through a post-detection filter 
and is then converted to a digital num­
ber which is recorded on magnetic tape

To provide a direct display capability, 
the composite pulse train is subjected 
to a demultiplexing operation, an in­
verse of the multiplexing performed in 
the airborne unit to yield the individual 
channel sampled signals. These signals 
after smoothing are used to drive ap­
propriate chart recorders.

Several interesting aspects of the 
overall system design formed the basis 
of the discussion.

To recover the continuous signal from 
its samples required that first the sam­
pling rate be high enough to provide 
at least two samples per cycle of the | 
highest frequency component in the I 
data signal, and, second, that the input 
data signal be band-limited. In a prac- ' 
tical system the data cannot be as- | 
sumed to be ideally band-limited and 
the error in the recovery process was 
discussed as a function of the character­
istics of the filter used to restrict data- 
signal frequency components.

The transmission of the composite 
pulse train over a radio link requires 
that attention be given to the suppres­
sion of those portions of the r-f spectrum 
which might cause interference to ad­
jacent-channel receivers. In the system 
under discussion this was accomplished 
by a moderate amount of filtering ap­
plied to the composite pam sequence 
before modulation of the f-m trans­
mitter.

The interesting part of the ground 
is the design considerations 
(Continued on page 29)



DS-464

DB-655

RS-624

MARCH 1960 GRID-29

e s

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!

DECADE
RESISTORS

MEETING REVIEW

The New School
On February 23, the Professional 

Group on Electronic Computers held a 
joint meeting with the local chapters 
of the Association of Computing Ma­
chinery and the Society of Industrial 
and Applied Mathematics. Dr. Lou Fein, 
private consultant, spoke on the topic 
"The Role of the University in Com­
puters and Closely Allied Fields."

In the fall of 1956, Fein was hired 
by Stanford University to investigate 
computer programs in universities. He 
gained his information not from formal 

(Continued on page 30)

MODEL DS SERIES DEKASTAT’—Precision decade resistors for panel mounting, 
featuring the exclusive ESI DEKADIAL - concentric dial assembly for convenient 
straight line readings. Total resistance values available from 1,200 to 120,000 ohms 
with accuracy of ±0.05%. Power rating, V2 watt per step. 3 or 4 decades of resolution. 
Standard units available from stock. Prices: $63.00 to $110.00.

MODEL DB SERIES DEKABOX”- Precision decade resistors similar to Model DS 
series DEKAST/VT® units, but conveniently mounted on an adjustable base with 
binding posts. Features ESI DEKADIAL® design for straight line readings. Total 
resistance values available from 12,000 ohms to 1.2 megohms with accuracy of 
±0.05%. 3 to 6 decades of resolution. Power rating, l/2 watt per step. Standard units 
available from stock. Price: $73.00 to $151.00.

MODEL RS SERIES DEKASTAT Rack mounted precision decade resistors. Adjusted 
to very close tolerances for use as laboratory resistance standards. Independently 
operated dials provide both coarse initial steps for quickly approximating the 
required value and progressively finer steps for more exact settings. Less than 10 
ppm/C° temperature coefficient. Total resistance values to 1.2 megohms. Accuracy', 
0.02%. Six decades of resolution. Power rating, l/2 watt per step. 30-day delivery; 
Price: $550.00.
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MORE DATA
given to the post-detection filter and 
the method used to recover the syn­
chronizing signal.

In the digitizing operation, the com­
posite pulse signal is sampled at the 
peak value of each pulse and this value 
is held for a time necessary to form 
the binary number. The requirements 
placed on the design of the post-detec­
tion filter were that it provide, at this 
sampling time, a maximum output sig- 
nal-to-noise ratio and that it introduce 
no interchannel crosstalk. The type of 
filter used was a finite-memory filter 
which has been shown to be the opti­
mum linear filter with this characteristic 
in the presence of f-m noise.

The composite signal is arranged so 
that the data amplitude modulates the 
pulses bi-directionally about a fixed d-c 
level, called the pedestal level. The 
frame-synchronizing method makes use 
of a primary channel of the system. The 
pedestal level is transmitted in alternate 
frames during this interval. On the in­
tervening frames the base-line level of 
the pulse train is transmitted. This type 
of alternating synchronization is utilized 
in the ground station for deriving a 
zero-data level against which the modu­
lated pulses can be compared. The 
blank space introduced by leaving out 
a pulse every other frame causes a 
large frequency component to occur in 
the pulse spectrum at the composite 
sampling frequency. A narrow filter in 
the ground station is used to recover 
this component which contains all the 
information for deriving the necessary 
synchronizing signals for the digitizer 
and for the demultiplexing operation.

Measurements made on a prototype 
system indicate that the synchronizing 
component can be recovered from the 
received signal at input-signal levels 
where the data accuracy has deter­
iorated appreciably. This advantage 
amounts to some 20 db when the f-m 
receiver is operated above threshold.

—Robert B. Morgan

I
j ■ Electro Scientific Industries 

{■BjW 7524- S.W. MACADAM • PORTLAND 19, OREGON 
formerly! ELECTRO-MEASUREMENTS, INC.

ESI ho* ouhtanding job opportunitie* for experienced deiign and application* engineer*. Call or write C. Davit.
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• For further information contact Dr. William Ayer, President.

APPLIED TECHNOLOGY, INC. 930 Industrial Ave., Palo Alto, Calif.

DAvenport 1-5135

UHF

RADAR CONFERENCE
About Weather

MODEL 84-TVR

WRITE FOR BULLETIN
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Aligning and tracking of UHF receivers including 
sensitivity, signal*to-noise ratio, conversion gain, selec­
tivity, overload, automatic gain control, image and 
intermediate frequency rejection ratios, quieting and 
stage gain.

Driving source for slotted lines, for R-F bridges, and

standard SIGNAL GENERATOR 
(400-1000 Me-)

MEASUREMENTS’

A
T
A

MEASUREMENTS
A McGraw-Edison Division 

BOONTON, NEW JERSEY

• Since formation in the spring of 1959. ATI has enjoyed a rapidly 
INCREASING DEMAND FOR ITS SPEC IALTIES — ADVANCED DEVELOPMENT 

AND FABRICATION IN THE AREAS OF ACTIVE ELECTRONIC COUNTERMEAS­

URES. RECONNAISSANCE RECEIVING SYSTEMS. AND INSTRUMENTATION 

FOR IONOSPHERE AND RADIO ASTRONOMY RESEARCH.

USES
other impedance measuring devices.

Standing wave measurements on transmission lines.

Measuring antenna patterns and gain.

Testing and alignment of Citizen's Band, UHF tele­
vision, FM, and Mobile communication equipment,^^*^^.

Sir Robert Watson-Watt, inventor of 
the radar, will be featured speaker at 
the Eighth Weather Radar Conference , 
to be held from April 11 to 14 at the 
Sheraton-Palace Hotel, San Francisco.

The British scientist will speak to 
some 200 meteorologists who are ex­
pected to attend the meeting sponsored 
by the Northern California Branch of 
the American Meteorological Society in 
cooperation with Stanford Research In­
stitute.

Thirteen sessions will hear 70-odd pa­
pers by specialists on weather dotai 
processing, radar satellites, weather 
echoes, hurricanes and tornado detec­
tion and cloud and precipitation physics.

Conference chairman is Dr. M. G. H. 
Ligda, head of the aerophysics group at 
SRI.
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MORE SCHOOL
questionnaires but rather from informal 
interviews with university administra­
tors, directors of computing centers, fac­
ulty members, students, industrial rep­
resentatives, and others who would 
bring out important facts and opinions

The result of his study along with 
his own experience in the computer and 
data-processing field was that there 
should be a definite, integrated pro­
gram in the university for the computer 
science. In his opinion, this could be 
implemented by establishing a grad­
uate school of computer science or, at 
least, a separate department, not part 
of an existing department as it is in 
many cases.

The program might be organized in 
a manner similar to that of the field of 
mathematics. In mathematics, where 
there are courses for the pure mathe­
matician: algebra, calculus, number 
theory, differential equations, etc. There 
would be courses for the pure computer 
scientist: theory of modules, computer 
theory, algebra of formal languages, 
theory of classes, information retrieval, 
etc. Where there are courses for the 
applied mathematician: aerodynamics, 
thermodynamics, etc., there would be 
courses for the applied computer sci­
entist: computer design, programming, 
simulation, self-organizing machines, 
etc. Where there are courses for the 
professional man: mathematics for the 
engineer, physicist, or psychologist, 
there would be computer science for 
the engineer, physicist, or psychologist.

The responsibility of the university in 
our changing society, Fein stated, is to 
incorporate these new fields effectively 
into their academic structure.

—J. A. Boysea

O Applied Technology is engineering-oriented and employee- 
owned. For these reasons and many more, we believe our 
organization offers truly exceptional opportunity to the ex­
ceptional ENGINEER.

LocalKep.: James S. Heaton • 413 Lathrop Street, Redwood Citv •EMerson 9-5278
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V. T. Rupp Mobile Demonstration Unit
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A LOCAL MANUFACTURER 
FEATURING THESE PRODUCTS:

WE’LL
BE
BY
TO SEE
YOU
SOON!

REPRESENTING:

Analab Instrument Corp.: Oscilloscopes
Beckman/Berkeley: Counters, Timers, Digital Instrumentation
Kepco, Inc.: Transistorized, Magnetic Tubeless,

Regulated Power Supplies
Wianko Engineering: Pressure and Force

Measuring Equipment

V. T. RUPP COMPANY 1 182 Los Altos Avenue, Los Altos, California, WHitecliff 8-1483 
Engineering Representative

HIGH ALUMINA CERAMICS: AL 300, 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.

GOLD & PLATINUM
Located to serve you . . .

525 Harbor Blvd. Belmont. California
LYtell 3-3121

Service is our policy — and that means 
service at your doorstep!
For several years, the familiar V.T. 
Rupp Mobile Demonstration Unit has 
traveled throughout Southern 
California, New Mexico and Arizona, 
displaying and demonstrating the 
finest in electronic instrumentation.
Now this service has come to 
Northern California too.
We’ll be in your neighborhood.
To make sure you're on our schedule 
of appointments, phone T. L. “Hap” 
Nelson, our Northern California 
Office Manager — right now!
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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...

Link’s Palo Alto Develop 
ment Laboratory offers 

a diversity of work assign­
ments, an ideal environ­

ment for creative work 
and advancement.

In processing center at Squaw Valley, 
Ramac 303 has all these volumes of 
detailed programming and scoring pro­

cedures committed to memory

Gi
GENERAL

Digital computer 
_______________development 
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

Send your resume 
immediately to: 

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

P.O. Box 1318 
Palo Alto, California

fej

Finish line for the men’s giant slalom 
course at the VIIIth Winter Olympic 
Games. Judge, in foreground, phones 

time to IBM processing center

Sports Automated
Doubtless the Vlllth Olympic Winter 

Games just ended at Squaw Valley rep­
resented the most intensive application 
of electronics to sports yet recorded in 
the world's history.

The stunning job of television cov­
erage turned in by CBS was supported 
in its technical aspects largely by our 
Los Angeles Section colleagues, al­
though our homegrown Ampex Video-

[ 
j

tape Recorders were not without a star­
ring role. In fact, including audio and 
video activities, somebody at Ampex 
has figured out that 197 miles of tape 
were consumed, enough to reach back 
to San Francisco from Blythe Ice Arena. 
Radio and television coverage was 
organized and supervised by Don 
Reeves, former Modesto broadcaster.

General communications fell under 
the direction of Marion V. Long of Shell 
Development Co., Emeryville. This in­
cluded a telephone net with 36 carrier 
channels on some runs, a radio relay 
system with 12 voice channels, timing 
circuitry, and weather facilities. The 
cross-country coverage alone required 
300 miles of wire. The central com­
munications patch-panel terminated 
270 pairs of lines from 21 different 
areas.

Another outstanding local contribu­
tion was made by IBM and the Ramac 
305's. Swallowing up huge gobs of 
complex information about rules and 
the like, they were able to spew forth 
results of events almost as fast as the 
events took place. Twenty-five seconds 
was par for getting data onto the 
scoreboard; five minutes was enough 
to Multilith tabulated results for distri­
bution to the press. For reference, 
eight hours was the previous World's 
record for completing the figure-skating 
scores, set last March in Colorado 
Springs. Ramac 305 also ground out

T. C. Bailey of IBM, San Jose, devel­
oped the punch-tape recorder shown. It 
was part of the system which produced 
scoring results within 1 minute of event

■ "

Don Reeves takes a bearing on bis 
press-building office during the win­

ter Olympic games
—David Haylock photo
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LITTON INDUSTRIES
Electronic Equipments Division
Woodland Hills, Los Angeles, Cal if

Stanford Research Institute 
Menlo Park, California

with considerable pride. To be consid­
ered a “good Ham" is just about the 
highest mark of honor there is . . .

Yours sincerely,

Robert H. Weitbrecht, W6NRM 
Research Physicist.

bi-lingual (French & English) biograp- 
ical sketches of all contestants, com­
plete with phonetic pronunciations, in 
case you wondered how the announ­
cers became so facile.

gle-Signal" reception techniques. And 
you will note the illustrious Senatore 
Guglielmo Marconi—generally regard­
ed as the father of radio—always re­
garded himself as an amateur at heart. 
Everywhere the electronic art is being 
advanced you will find radio amateur 
people in the vanguard.

As for the origin of the word “Ham" 
—it probably came from the slang 
term for “amateur" as "am" — pro­
nounced “ham' by the English cock­
neys. This term very likely came to 
amateur radio from the landline opera­
tors where the word originally meant 
beginning telegrapher. Now, however, 
its meaning is that of "unprofessional­
ism." Amateurs view their appellation

In the unfortunate event that others be­
sides Atember IT’eitbrecht may have read a 
derogation of radio amateurs into the head­
ing mentioned, may ire record a deep ad­
miration for the entire breed and for their 
activities and accomplishments—an admira­
tion having the additional distinction that 
we ourself are not one.

Actually, the heading was intended to set 
forth an impression we have received (per­
haps erroneous) that hams prefer to be 
called amateurs—particularly in print.—Ed.

on the recent

ENGINEERING CAREERS IN 
SPACE-AGE TECHNOLOGY

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

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

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

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

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

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

Dear Sir:

I should like to call your attention 
to the Grid news item 
testimonial dinner for John Reinartz. 
This is on page 18 of the February 
1960 issue.

What prompted me to write is the 
subtitle "Don't Call Them Hams." I 
wonder why such words were chosen. 
Please be assured that it is no sin for 
a radio amateur to be a “Ham," 
whether he happens to be a radio en­
gineer, a Fellow of the IRE, or just a 
plain layman (not working in radio as 
a vocation). In other words, to be a 
good Ham, as John Reinartz always 
has been, is the highest honor there is 
in any field of endeavor—professional 
or not.

You will note that a goodly portion 
of the electronic achievements were 
originated by the radio amateurs work­
ing in or out of their vocational lives. 
Citing a few examples, there are the 
Eimac and Collins Radio industrial 
complexes; they were started by radio 
amateurs to fill certain needs of their 
own group for satisfactory transmitting 
equipment. Single-sideband techniques 
and applications to radio communica­
tions have been for the most part made 
by the "Hams." James Lamb, of the 
American Radio Relay League staff, 
pioneered the use of crystal-filter “Sin-

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

Gil Wyland, right, CBS technical head, 
supervises monitor rack in the equip­

ment van at Squaw
—David Haylock photo



EVENTS OF INTEREST

SCOMBEMeetings Summary

DIGITAL
TEST
EQUIPMENT

1

Papers Calls

digital ■

State

MARCH 196034—GRID

!

an economical 
new line of

New low-speed, low-cost 
version of Digital’s unique 
patchcord-interconnecting 
building block test units.

Coordinated logic packages 
Operate at any speed up to 500 kc. 
Directly compatible with 5 me. line 
Priced as low as $43.00 per unit

Graphic front panels — a 
Digital first — make the 
3000 Series ideal for educa­
tional uses. Also a great time- 
and work-saver in test and 
development projects. Write 
for complete information on 
this new line of high quality, 
high reliability DEC Digital 
Test Equipment. May 1—100-200 word abstracts for 

the 1960 Western Electronic Show and 
Convention (August 23-26). Send to: 
Chairman of the Technical Program, 
Richard G. Leitner, WESCON Business 
Office, 1435 South La Cienega Blvd., 
Los Angeles 35, Calif.

April 19-20 — International Sympo­
sium on Active Networks and Feedback 
Systems. Engineering Society Building, 
Auditorium, New York City. Herbert J. 
Carlin, Polytechnic Institute of Brooklyn, 
55 Johnson Street, Brooklyn, New York.

April 3-8—Sixth Nuclear Congress. 
New York Coliseum, New York City. 
M. E. Cassidy, USAEC New York Opera­
tions Office, 376 Hudson Street, New 
York 14, N. Y.

ENGINEERING
^REPRESENTATIVES

May 16—Abstracts of not more than 
800 words for the Seventh National 
Symposium on Reliability and Quality 
Control (Jan. 9-11, 1961) sponsored by 
IRE, the AIEE and the ASQC. Send to: 
R. E. Kuehn, IBM Owego, Owego, New 
York.

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

° Diehl Manufacturing Co.
Servo Motors, Tachometers

° Electro-Optical Instruments
Kerr Cell Instrumentation • Cameras

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

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

• Rinco, Inc.
Impedance Bridges, High Resolution

Potentiometers
• Theta Instrument Corp.

Synchro Test Equipment
• Voltron Products, Inc.

Expanded Scale Meters

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

Design.
Please send your resume to W. C. 

Walker or fill in the coupon 
and mail it today.

3000 
SERIES

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

EQUIPMENT 
CORPORATION
MAYNARD. MASSACHUSETTS

/» Southern California 
offers

SENIOR 
ENGINEERS 

interesting 
positions in 

ELECTRONIC 
ENGINEERING

.degree.
— years

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---------------
I am not a graduate engineer but have-----
experience.
Name
Address
City
Zone

April 12-13 — Fourteenth Annual 
Spring Technical Conference on Elec­
tronic Data Processing. Hotel Alms, Cin­
cinnati, Ohio. C. W. Stuhlbarg, AVCO 
Corp. Crosley Division, 1329 Arlington 
Street, Cincinnati, Ohio.

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.

April 20-22 —Joint Conference of 
Southwestern IRE (SWIRECO) and Na­
tional Professional Group on Medical 
Electronics. Shamrock-Hilton Hotel, Hous­
ton, Texas. Ralph T. Dosher, Jr., Texas 
Instruments, P.O. Box 6027, Houston 6, 
Texas.

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

WEST COAST OFFICE; 690 N Sepulveda Blvd 
El Segundo. California (EAsigate 2 5707)

May 1—Abstracts of 100-150 words 
for publication in program and either 
a 400-500 word summary or the com­
pleted paper for review for the Na­
tional Electronics Conference (October 
10-12). Send to: Prof. Thomas F. Jones, 
Jr., NEC Program Chairman, School of 
Electrical Engineering, Purdue Univer­
sity, Lafayette, Indiana.

April 18-19 — Conference on Auto­
matic Techniques. Sheraton Cleveland 
Hotel, Cleveland, Ohio. L. W. Herschen- 
roeder, Westinghouse Electronic Corp., 
East Pittsburgh, Penna.
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an economical 
new line of

TELEFUNKEN
TUBES A

Carad Corporation, Redwood City, has 
purchased Hird Chemical Refining Corp. 
A wholly owned subsidiary, it will be 
called Carad Chemical Corporation.

New low-speed, low-cost 
version of Digital’s popular 

interchangeable plug-in 
building block design units

Armstrong 
VIB RO-FLUIDIZER 

For fluidized 
bed coating.

Armstrong 
EPOXY RESIN 
ADHESIVES 
Test kits available.

Coordinated logic packages 
Operate at any speed up to 500 kc. 
Directly compatible with 5 me. line 
Priced as low as $43.00 per unit

SERIES

where*
can you get

Manufactured by
ARMSTRONG
PRODUCTS CO.

General Telephone & Electronics Lab­
oratories Incorporated, a subsidiary of 
General Telephone & Electronics Corpor­
ation, has completed arrangements for 
the acquisition of land in the Palo Alto, 
Calif., area as a site for future research 
facilities for the entire GT&E organiza­
tion.

The subsidiary is headed by Dr. Her­
bert Trotter, Jr., formerly senior vice 
president — research and engineering 
for Sylvania Electric Products Inc., also 
a GT&E subsidiary. Nucleus of the new 
laboratories is the former Sylvania re­
search center in Bayside, L.l. Lt. Gen. 
James D. O'Connell, retired chief signal 
officer of the U.S. Army and a vice pres­
ident of GT&E Laboratories, will be in 
charge of the West Coast laboratory.

AMERICAN ELITE, INC.
48-50 34»h Street, Long blond City, N.Y.

Philip E. Halinger has been appoint­
ed a sales engineer in the San Carlos 
office of Richard A. Strassner Co. He 
has been with Philco Corp, as a field 
engineer, an instructor, and a technical 
representative.

EQUIPMENT
CORPORATION
MAYNARD. MASSACHUSETTS

WEST COAST OFFICE. 690 N. Sepulveda Blvd 
El Segundo. California (EAstgate 2-5707)

Dept. C^ 
for FREE 

200 oage 
Technical 
kManual,

Ruggedly built for long, 
trouble-free service, the 
4000 Series is especially 
suitable for process control 
systems and other applica­
tions where very high speeds 
are not required. Write for 
details on this new money­
saving lineof proven-perform­
ance DEC System Building 
Blocks.

A special honorable mention certifi­
cate has been awarded to Dr. S. B. 
Cohn of Stanford Research Institute for 
a paper in the April 1958 issue of 
PGMTT Transactions, according to the

(Continued on page 36)
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Engineering Assistance • Immediate Delivery 
%from

HUGHES co., inc.
that's where!

Your No. 1 Source in the West for
TEFLON • KEL-F • NYLON • PERMACEL TAPE 

ARMSTRONG EPOXY • DELRIN • PERMALI

564 College Ave., Palo Alto, DAvenport 6-2922
SEND FOR 32 PAGE CATALOG

It Is Reported:
Establishment on the Berkeley cam­

pus of the University of California of a 
new Space Sciences Laboratory to delve 
into the scientific problems generated 
by the advent of space travel has been 
announced.

Samuel Silver, professor of engineer­
ing science, has been named director 
of the new laboratory.

Now in the process of becoming es­
tablished, the laboratory will serve as 
an interdisciplinary facility making it 
possible for faculty members from 
various University departments to co­
ordinate their efforts in the pursuit of 
solutions to a wide range of space- 
oriented research problems.

Silver has been a member of the 
electrical-engineering faculty of the 
University since 1947. For the past 
three years he has been director of the 
electronics research laboratory on the 
Berkeley campus. An authority on mo­
lecular structure and electromagnetic 
theory, he is currently chairman of the 
commission on radio waves and circuits 
of the International Scientific Radio 
Union.

RESINS • ADHESIVES • POWDERS

i \' I w



MORE SWINGS

11
<

ONTE^NAtLLY T^UGGERED
PULSE-SA6WUNG SYSTEM

HUGH GRAY COMPANY

MARCH 196036—GRID

raanuca instwhent

January 1960 Newsletter of that Pro­
fessional Group.
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ment section at Convair division of Gen­
eral Dynamics.

/.OdJ
Justice

Your Tektronix Field Engineer wjll be happy to arrange 
a demonstration of this new, low-cost system.

$475.00

$495.00
$510.00
$645 60
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122

123
124

0-2 o~p.

Earl J. Shelton has been appointed 
director of development. He has been 
with Raytheon Manufacturing Co. since 
1946. His latest assignment was man­
ager of the high power tube laboratory 
of Raytheon's Spencer Laboratory in 
Waltham, Massachusetts. He was grad­
uated from the University of Colorado 
with a BSEE in 1943 and has done 
graduate work at Boston University, 
Massachusetts Institute of Technology, 
Harvard, and Northeastern University.

for use with all 
Tektronix 

PLUG-IN OSCILLOSCOPES 
0.6-Nanosecond Risetime 

(approximately 600-/VIC Bandwidth)

The promotion of Robert C. Treseder 
to senior engineer has been announced 
at the San Jose laboratory of IBM's 
advanced systems development divi­
sion. Treseder joined IBM as a staff 
engineer in December 1956 and ad­
vanced to development engineer a year

Completion of remodeling and new 
additions to existing administration and 
manufacturing facilities has been an­
nounced by Precision Instrument Com­
pany, makers of magnetic-tape instru­
mentation recording equipment. The 
expanded plant, located at 1011 Com­
mercial Street in San Carlos, now in­
cludes a total of 12,500 sq ft of manu­
facturing, engineering and administra­
tive space for the 3-year-old firm.

Europe and will not initially include a 
manufacturing operation. Warren Hoff­
man, export manager of Eimac, will 
become managing administrator and 
chairman of the board of the new com­
pany.

-r

X \

\

Dunn

A display of alternate length and amplitude 
pulses of 0.25 nsec risetime from the Type 
110 Pulse Generator. Equivalent sweep speed 
is 1 nsec/cm. The Type N sampling plug-in 
unit shows a riselime of less than 0.6 nsec.

A new Eimac subsidiary has been 
formed in Geneva, Switzerland. The 
corporation, known as Eitel-McCullough, 
S.A., will serve a marketing function in

An antenna and microwave compon­
ent development group has been 
formed at Granger Associates, Palo 
Alto. Centralized in the new section 
will be the firm's activities in the de­
velopment and manufacture of large 
parabolic-reflector antennas, wide-band 
log-periodic antennas, antennas for 
missiles and aircraft, and associated 
devices such as multiplexers and band 
separation filters. Heading the new 
group is Dr. Ray Justice, formerly su­
pervisor of research and development 
of the radiation research and develop-

| 23 Ibt.

| 23 Ibi.

I 23 Ibt.

| 43 Ibt.

Tektronix, lnc» mu?office
701 Welch Road, Palo Alto, California, DAvenport 6-8500

Dr. Donald A. Dunn has been named 
director of the newly formed research 
division of Eitel-McCullough Inc. Dunn, 
a senior research associate and lecturer 
in the electrical engineering depart­
ment of Stanford University, joined 
Eimac in 1959 as manager of the sup­
porting research group. He holds a BS 
degree from California Institute of Tech­
nology, and MS and PhD degrees in 
electrical engineering, and an LLB from 
Stanford. He is currently vice-chairman 
of the San Francisco Section.

I 0.1 - 15 vt>c •

I 0.1 -36 VDC I

I 0.1 — 50 VDC J
j 0.1 - 50 VDC 1

ELECTRONIC MANUFACTURER’S REPRESENTATIVE

REGULATION; =0 01% or -.3 millivolt! (whichever it greater) from no load to full load or from 105 V 
to 125 V Gne.

RIPPLE: Lett than 500 microvolli RMS.
INTERNAL IMPEDANCE; Lett than .001 ohm In eerie, with 1 microhenry.

TRANSIENT RESPONSE: Nl to Fl. recover! to within .003 volt In lets than 50 micrctecondi. Fl lo Nl, 
recoven to within .05 volt in leu than 50 microiecondi. recover, to within .003 volt In lei, thon 
2 millisecond!.

AMBIENT OPERATING TEMPERATURE: 0 lo 40’C.
TYPICAL TEMPERATURE COEFFICIENT! 0.01% per *C.

OVERLOAD PROTECTION An electronic circuit automatically limit! overload and ihort circuit curt 
a lofe valve. The ivppl.e, recover immediately upon removal of the overload or ihort- 
Currenl level, may be preadjuited la protect equipment under test

2166 MARKET STREET, SAN FRANCISCO, CALIFORNIA

Telephone Klondike 2-1777

BSSSSS8SSS 
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Standing Wave Detectorsmore swings
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ON COURSE?. . . OF COURSE!
■

San Carlos, California {/
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later. He is presently manager of ana­
log components.

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

w

IBONARDI |

Harold F. Martin is assigned to Paris, 
where he will be technical assistant to 
the director of development engineer-, 

ing, IBM World Trade Corporation. He 
is now manager of development engi­

neering at the development laboratory.

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

with D-B units. Write for complete data.

|demornay(^^|' DE MORNAY-BONARDI
780 SOUTH ARROYO PARKWAY • PASADENA, CALIF.

Repre.ent^dbyR. L. Pflieger Co., 1652 Laurel St., San Carlo., Calif.

Appointment of William W. Calhoun 

as manager of applications research for 

(Continued on page 38)

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

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

Electronics Capital Corporation has 
purchased $300,000 of five-year con­
vertible debentures issued by Ultronix, 
Inc., San Mateo. Ultronix is presently 
supplying subminiature component as­
semblies for guidance systems, servo­
control packages, and communication 
systems for missile and space programs.

‘Waitedf
(fywcct &

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.

Appointment of Sidney Wiesner to 
the position of quality control manager 
for Rheem Semiconductor Corporation, 

Mountain View, has been announced. 
For the past two years, he has been di­

rector of quality control for General 
Transistor Corporation, Jamaica, New 

York.

You get the accuracy that results from perfect parallelism between 
slot and waveguide axis... between probe travel and waveguide 
axis. You get precise indication of the probe position during travel. 
Residual VSWR in the waveguide is minimized by one-piece con­
struction that provides a uniform path for measured waves.
Time-saving. It takes only 30 seconds to equip a D-B slotted line to 
measure adjacent frequency bands. Only two sizes of carriage 
units, plus different-size waveguide blocks and probes, cover all 
frequencies from 5.8 KMC to 140 KMC. Your budget goes farther
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MARCH 196038—GRID

>

> <

> <

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.

>

Maple Ave.
Dept. G-3

Pine Brook, N. J.
CApitol 6-4000

NEW 
Kada-Sweep 

300

Vari-Sweep
MODEL IF

x 
<

<

X 

■<

Applicants should call collect

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

Be- 
was

..

i

KAY
Precision Electronic 
INSTRUMENTS

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

KAY
ELECTRIC SYSTEMS DIVISION

325 No. Muller Ave. 
Anaheim, California

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

A Van-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

Laboratory, 
components for missile guidance sys­
tems. He has BS and MS degrees from 
CalTech.

or write:

-J? NEW 
a ] Vari-Sweep

MODEL 400

Engineers who can derive personal satis­
faction from the production of a useful 
commercial product for sale to Public 
Utilities and Industrial Corporations will 
recognize this opportunity as outstand­
ing.

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

In the Sylvania Electric Products Inc. 
Mountain View operation, two’appoint­
ments have been announced: Carl P.

(Continued on page 39)

Zhernta-J^ode
Basic noise source accur­
ate to ~ 0.1 db. Range 1 
kc to 1000 me. 3 heads: 
Noise head (A) 2-1000 me; 
L.F. head (B) 1 kc-400 
me (both 50 ohms, un­
bal. ); selectable imped, 

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

5 
<

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.................................................... $850.00

Dr. Kenneth L. Kotzebue, who will 
work on solid-state and electron-beam 
parametric amplifiers, was formerly a 
senior engineer with the apparatus di­
vision of Texas Instruments, Inc., Dallas. 
He has made significant contributions 
in the field of parametric amplifiers. He 
was a Bell Telephone Laboratories Fel­
low at Stanford University, where he 
received his PhD last year; and a re­
search assistant at Stanford Electronics 
Laboratories. His BS is from the Uni­
versity of Texas and his MS is from the 
University of California at Los Angeles.

Edward Stefanowicz, a chemical en­

gineer, has been assigned to Watkins- 
Johnson's research and development 
program in the areas of oxide cathodes 
and metal-ceramic tube-construction 
techniques. A graduate of Columbia 
University, he was employed in tube 
work for seven years at Radio Corpor­
ation of America's Harrison, N.J. plant. 
Earlier he was with Federal Telephone 
& Telegraph Co. and Cornell-Dubilier 

Corp.

If you have demonstrated that you can de­
sign and sell sophisticated electronic sys­
tems to ■'ilitary and commercial customers 
we con demonstrate why you should af­
filiate with us.

Expanding marketing activities have cre­
ated several new openings on the West 
Coast. Excellent earnings plus benefit pro­
gram such as major medical insurance, 
profit-sharing retirement and educational 
assistance provide exceptional opportuni­
ties for personal growth and security.

To obtain additional information regard­
ing these opportunities, please call AAr. 
Jerry Meyer at DAvenport 6-1970, Palo 
Alto; or Mr. James Abel at PRospect 
4-5430, Anaheim, California.

MORE SWINGS
the Spinco Division of Beckman Instru­

ments, Inc., Palo Alto, has been an­
nounced. Calhoun will be responsible 
for investigating the uses of Spinco in­

struments in medical research and clin­
ical laboratories. He formerly was a 
technical representative for the division 
in Houston, Tex.

Watkins-Johnson Co. has announced 
three additions to its technical staff en­

gaged in research and development on 
microwave tubes and devices.

Dr. Boyd P. Israelsen, whose atten­
tion will be directed toward the de­
velopment of low-noise traveling-wave 
tubes, was a National Science Founda­
tion Fellow and research assistant at 
Stanford Electronics Laboratories, 
fore coming to Stanford, where he 
awarded his PhD, Israelsen was a sen­
ior research engineer at Jet Propulsion 

Pasadena, working an

Mega-Sweep [ 
m-A

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
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Inertial Instruments: gyros, accelerometers, 
distance & velocity devices

Stabilization, navigation & landing aids 

Closed-loop pressure and air data devices 

Intervalometers & sequencing devices 

Proximeters, displacement detectors & followers 

Data conditioning, recording, storage & recovery 
systems

Dr. Victor B. Corey, President

Corporation
1A )

a
Dudley Hunter

Dalmo Victor Company announces 
the appointment of The Thorson Com­
pany as manufacturer's representative. 
Thorson Company offices are in Palo 
Alto.

United Research Corp, of Menlo Park 
has changed its name to United Tech­
nology Corp. It is a wholly owned 
subsidiary of the United Aircraft Cor­
poration. At the present time the Com­
pany has two mu I ti-m i 11 ion dollar 
space-age facilities under construction. 
One, a research and engineering center 
is being built on a 25-acre site in 
Sunnyvale. The other is a development 
and test center under construction on a 
3200-acre piece of land some 10 miles 
southeast of San Jose.

Why, RESINFORM's, of course!

Not since the day Noah stuck his head through the porthole* of his 
Ark and spotted the rainbow, have such vivid colors been seen in 

epoxy concentrates.

RESIN FORAAULATORS, INC., can supply you with ten (10) standard 
NEMA code colors in paste form. These, you may buy in 4-oz. cans, 
1-lb. pints, 10-lb. gallons and in 50-lb. 5-gallon containers, (and if 

you want a drum or a carload, we can arrange that, too!), so you 
may color your own resin systems. On the other hand, if this is too 
much trouble for you, RESIN FORMULATORS, INC., will exuberantly 
sell you the epoxy resin, colored to your own particular specifications. 

We have available for the mere asking, a jim dandy little color chart 
or booklet which, no doubt, you will find useful. Even if you don't 

need RESINFORM's color concentrates, you may find the chart useful 
as a cheap American copy of the Japanese Ishahara color blindness 
chart. It's a sneaky way of beating your oculist out of the dough he'll 
charge to test your kids' color perception!

* If portholes were invented at that early date.

Represented By

E. V. ROBERTS & ASSOCIATES, INC.
LOS ANGELES SAN CARLOS SAN DIEGO PHOENIX ALBUQUERQUE

WE. 8-2541 LY. 3-7878 AT. 3-2149 AL 2-8904 AL. 5-7304

We've formed a new 
community of Palo Alto.

Purpose? To do the best job yet in the area of precision transducers and control 
systems for the military and industry.

Philosophy? Team up the tops in electronics know-how with the soundest and 
most ingenious mechanical design—in both precision mechanisms and structures. 
In a word, we're committed to quality.

We have these talents in hand and we're turning them loose on a string of 
proprietary devices. Naturally, we can offer some mighty interesting key opportuni­
ties in solid-state, electronic, and servomechanical engineering design, as well as in 
supporting technical areas. Would you like to give me a ring?

Robert V. Johnson has been appoint­
ed manager of applications engineer­
ing in the equipment division of Lev- 
inthal Electronic Products (subsidiary of 
Radiation Incorporated). Johnson moves 
to Levinthal from Lenkurt Electric Com­
pany, where he was concerned with 
sales of research and development pro­
grams and systems engineering in con­
nection with carrier telephone and tele­
graph and other communications-engi- 
neering activities for the government.

In the past he has been affiliated 
with Murdoch Engineering in design, 
production, and sales; and Western Un­
ion Telegraph Company as a field en­
gineer.

A graduate of the University of Cal­
ifornia with a BS in electrical engineer-

(Continued on page 40)

Dudley becomes field engineer in the 
special tube operations where he will 
be responsible for technical liaison be­
tween sales engineers and the pro­
duction facility. He was previously with 
the instrumentation department of the 
special tube operations. Dr. Larry C. 
Hunter becomes head of the operation­
al-analysis section at the electronic de­
fense laboratories. Hunter will be re­
sponsible for directing the study of 
mathematical and probabilistic methods 
for theoretical and applied evaluation 
of electronic-warfare equipment. He has 
been an advanced research engineer in 
the laboratory.

?AI 0 MAR ScWMEp 
/4034 TRANSPORT Sl\ PALO ALTO, CAL1FORN 1A
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GENERAL 
COMMUNICATION CO.

SIERRA 
ELECTRONIC 

CORPORATION

POLARAD 
ELECTRONICS 
CORPORATION

KEITHLEY 
INSTRUMENTS, INC.

FRANKLIN 
ELECTRONICS,INC

TELONIC 
INDUSTRIES, INC.

BEHLMAN 
ENGINEERING 

COMPANY

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

, We don’t claim to know each time 
F . the instrument manufacturers 
U’.i we represent exclaim “Eureka” 
® about a brand new idea, but
PS our direct pipeline does give us the 
mF latest instrumentation informa- 
O tion and applications,
pti To help you solve your problems 

with the latest recommendations 
' direct from the source (many of 

them not yet in print) why not call 
f j one of our three offices and let 
\~"/ us do the rest—right away!

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

H. Norman Eierman is regional man­
ager for Premmco, Inc. with new central 
offices for the Northern California di­
vision at 2406 Lincoln Avenue, Ala­
meda. Premmco has been recently ap­
pointed representative for Airflow Co.

DATA 
INSTRUMENTS

Div COMtUlINQ

CORP. .

MORE SWINGS
ing, he has also taken the U.S. Army 
electronics training course at Harvard 
and M.l.T. and attended the Signal 
Corps Radar School at Ft. Monmouth.

In his new post he will be in charge 
of applications-engineering activities af­
fecting the company's line of transmit­
ters, modulators, power supplies, pulse 
transformers, and accessories as used in 
the fields of radar, communications, and 
tube development.

Dr. Robert F. Mager, an experimental 
psychologist specializing in the use of 
electronic techniques, joins the staff of 
the company's central research labora­
tory at Palo Alto. Since 1954 he has 
been serving as research scientist for 
the U. S. Army air-defense human-re­
search unit at Fort Bliss, Texas. He has 
also served on the faculties of Ohio 
University, Sacramento State College, 
Tyler Commercial College, and TylerR CARL HERRMANN Associates 

technical representatives
P. O. Box 1179, Palo Alto, Calif. 

DAvenport 6-6033 
Pasadena: MUrray 1-5111 
San Diego: Zenith 0702 

Phoenix: Enterprise 0702 
Santa Fe: YUcca 2-2881 

Albuquerque: CHapel 7-2688

Several appointments have been an­
nounced at Varian Associates: Emmet 
G. Cameron, formerly executive vice 
president and general manager of the 
Palo Alto facility, becomes group exec­
utive of all tube operations. Howard 
Patterson, formerly vice president of 
the Palo Alto tube division, becomes 
group executive for instruments and 
equipment. Ralph W. Kane, formerly 
vice president of the instrument divi­
sion, becomes vice president and man­
ager of foreign operations.

Junior College. He is a past chairman 
of the El Paso Section of the Institute.

Willis H. Yocom becomes manager of 
wave tube development. He has been 
in the tube division since 1956, coming 
there from Bell Telephone Laboratories 
where he was in research and develop­
ment work.

Exhibit space applications for the 
1960 Western Electronic Show & Con­
vention have been distributed to more 
than 4000 electronics companies. WES- 
CON, which will be staged for the first 
time in the new Los Angeles Memorial 
Sports Arena, August 23-26, will pre­
sent about 1000 exhibit booths in all, 
on the concourse, lower levels, and an­
nex building.

The Sports Arena, which will also 
house all technical sessions in specially 

(Continued on page 42)



it has everything...
VERSATILITY

fX/UV Model Z817A, UNIVERSAL MICROWAVE POWER SUPPLY

Precision Microwave Equipment . Hiqh-Power Pulse Modulators • High-Voltage Power Supplies • Electronic Test Equipment

• Six individual floating power supplies can be 
interconnected in many combinations.

* Regulation is outstanding.
• Ripple is negligible.
* Voltages and frequencies 

with extreme accuracy.

WOULD YOU 

LIKE THE 

DETAILS?

FXRJnc.
Des/gn • Development • Manufacture

26-12 Borough Place 
Woodside 77, N. Y.

can be preset

is a single -power source for microwave tubes.
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problem-free 
lacing

GUDELACE 
is engineered 
for

Litton Industries has opened a new 
43,000-sq-ft addition to its electron tube 
division building in San Carlos. The ex­
pansion represents a $2 million invest­
ment. The new addition will house the I 
klystron and display devices product 
lines, the latter group being moved 
from Emeryville.

It’s no accident that Gudelace is the 
best lacing tape you can buy. Excellence 
is engineered into Gudelace. A sturdy 
nylon mesh is meticulously combined 
with the optimum amount of special 
microcrystalline wax. Careful selection 
of raw materials and superior methods 
of combining them give Gudelace out­
standing strength, toughness, and sta­
bility. Gudelace is the original flat lacing 
tape which distributes stress evenly over 
a wide area. It is engineered to stay flat; 
it will not stretch out of shape when 
pulled. Gudelace’s nonskid surface pre­
vents slipping, eliminating the too-tight 
pull that causes strangulation and cold 
flow. Durability and dependability make 
Gudelace your most economic buy— 
with no cut insulation, fingers, or feelings.

Write for Data Book with specifica­
tions on Gudelace and Gudebrod’s com­
plete line of braided lacing tapes and 
dial cords—Temp-Lace, Stur-D-Lace, 
and Gude-Glass.

Visit Gudebrod Booth 4025 
at the IRE Show.

GUDEBROD
BROS. SILK CO., INC.

Electronic Division
225 West 34th Street, New York 1, N.Y. 

Executive Offices
12 South 12th Street, Philadelphia 7, Pa. 

West Coast Office
2833 S. Olive St., Los Angeles 7, Calif.

Also, Hospitality, Burgess Dempster 
(Electronic Engineering) and John J. Gu- 
arrera (Burton Manufacturing); Indus­
trial Design, Kenneth J. Slee (Libra- 
scope) and Robert C. Saunders, Jr. (Ben­
son-Lehner); Public Relations, Willard B. 
Gregory (Beckman Instruments) and 
Richard L. Paullus (Electronic Investment 
Management Corp.); Registration, G. 
Goldenstern (Hoffman Electronics) and 
Harry J. Delaney (Hughes Aircraft); 
Technical Program, Richard G. Lietner 
(System Development Corp.) and Har­
per Q. North (Pacific Semiconductors); 
Visitors Services, Al J. Rissi and C. T. 
"Cap** Kierulff (Kierulff Electronics); and 
Women's Activities, Mrs. Jeff Montgom­
ery and Mrs. Don Larson.

WESCON's Industrial Design competi­
tion, premiered last year in San Fran­
cisco and received enthusiastically, will 
be greatly expanded in 1960. Another 
traditional WESCON feature, the Future 
Engineers competition, will also hove 
wider representation from student engi­
neers throughout the West.

constructed meeting rooms in the air- 
conditioned pavilion, will be supple­
mented by a huge, hard-wall tent an­
nex, specially designed for optimum 
exhibit exposure and containing its own 
cooling system.

Executive committee members have 
been announced as follows: Hugh P. 
Moore, chairman, (Lerco Electronics); 
Walter E. Peterson, chairman of the 
WESCON board, (Micro Gee Products); 
Bruce S. Angwin, concention director, 
(General Electric); Donald C. Duncan, 
show director; and Don Larson, WES­
CON manager.

Committee chairmen and vice chair­
men, and their areas of responsibility 
are: All-Industry Luncheon, Edward C. 
Bertolet (Behlman Engineering) and E. 
H. Lockhart (Radiatronics); Cocktail 
Party, William J. Miller (Burton Manu­
facturing) and Robert L. Boniface (Neely 
Enterprises); Distributor Conference, W. 
Bert Knight (W. Bert Knight Co.) and 
R. V. Weatherford (R. V. Weatherford 
Co); Exhibits, Ernest Clover (Triad 
Transformer) and Herb Becker (Herb 
Becker Co.); Faciilties, Donald N. Mont­
gomery (Aeronutronics) and Duane 
Wood (Lockheed Aircraft Service); Field 
Trips, A. N. Curtiss (RCA) and Eugene 
M. Knight (Space Technology Labs.); Fu­
ture Engineers, Joel H. Axe (Ramo-Wool- 
dridge) and Col. Frank J. Shannon, Sr., 
USAF (Ret.) (Packard Bell).

WESCON Through the Ages — These members of the San Francisco Section 
represent a sampling of the helmsmen for WESCON from 1952 until now. At a 
recent WEMA meeting they were presented with plaques commemorating their 
chairmanships as follows: Joseph H. Landells, Westinghouse, 1952-4; Walter E. 
Noiler, Noiler Associates, 1952-6; Albert J. Morris, Levinthal Electronic Products, 
Inc., (member of the WESCON Board for the IRE, who made the presentations); 
Dr. Joseph Pettit, Stanford University, 1949; Dr. Karl Spangenberg, consultant, 
1947; and Donald B. Harris, Stanford Research Institute, 1955-7. Absent: Dr. 
Leonard J. Black, University of California, 1951, and Dr. Bernard M. Oliver, 

Hewlett-Packard Company, 1957-9



RADIO INTERFERENCE - FIELD INTENSITY
MEASURING EQUIPMENT, 375 me to 1000 me

JACK KAUFMAN

I
Representing:

Basic Design 4- Good Instrumentation = Electronic Compatibility

Send for complete literature
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126 - 25th Avenue 
San Mateo, California 

Fireside 1-4942

serving 33 countries 
in

Radio Interference 
control

Electronic Mechanics Inc.
MYKROY—GLASS BONDED MICA

Callite -Tungsten Corp.
LEADS AND FILAMENTS

Electro Switch Corp.
ROTARY SWITCHES

Lamtex Industries
EPOXY FIBRE GLASS LAMINATES

Leach Relay Div.
RELAYS — CONTACTORS

■

MAGNETIC-CORE 
DELAY LINES
Excellent transmission 
fidelity.

DELAY-LINE 
FLATS

New elliptical core de­
sign offers wide range 
of characteristics.

Mini Lines
The new 
miniaturized 
encapsulated 
delay lines.

STODDART 
AIRCRAFT RADIO CO., INC. 

6644 Santa Monica Boulevard
Hollywood 38, Calif. Hollywood 4-9292

The NEW NM-52A RI-FI instrument developed by 
STODDART to government specifications is now ready for 
immediate delivery.
Its purpose is to investigate, analyze, monitor and measure to the 
highest practical degree conducted or radiated electromagnetic 
energy to military specifications within the frequency range of 375 
me to 1000 me. In addition, the NM-52A is valuable as a highly 
sensitive frequency-selective voltmeter and receiver for numerous 
laboratory and field applications.

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.
I-F 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 government 
approved RI-FI instrumentation covering the frequency range of 30 
cps to to 10.7 kmc to provide the finest RI-FI measuring equipment.

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

COLUMBIA TECHNICAL  CORP.
61 02 Thirty-First Ave. — Woodside 77, N. Y.



NEW! Membership Status

CONVERTS
AC to DC

Accuracy of conversion

Is BETTER THAN 0.25%

for frequencies 50 cps to 1O KC
Price $450

to

Calvin

Also available In 19 Inch relay rack as Model 71OS/2 Price $455

Write for brochure giving many more details

Inc.
Thomas I. Seth, Jr.

MARCH I960

SENIOR MEMBER
D. Conrod

BALLANTINE’S LINEAR AC to DC CONVERTER 
Model 710

LINEARLY
from 1 mv to lOOOv

Herbert Kunnes 
Arthur J. McFarlane 
Richard D. Meehan 
James J. Murphy 
Howard A. Mussell 
Benjamin M. Nauss 
Gordon G. Nelson 
Richard D. Nelson 
William C. O'Neal 
M. John Prucha 
Wilson G. Reid 
Bruce E. Reinecke 
Dillard L. Saylors, Jr. 
Carl E. Scholz 
Gerald H. Scull 
Joseph J. Slomski 
Kay D. Smith 
Richard W. Soshea 
Harold E. Sweeney 
James L. Weaver 
Warren G. Weis 
James R. Wilson

ASSOCIATE
Randall T. Christensen

Larry E. Shadle

Yukio Hiramatsu 
James W. Jones 
John F. McCole 
John C. McDonald 

John A. Martin 
Bill B. May 
William R. Purcell 
Richard J. Reynolds 

Roy L. Rogers 
Donald E. Schmitt 
P. Thomas Schoenemonn 
Theodore W. Statler 

Willis D. Stinson 
Robert A. Stortz 
Caljon H. Strobele 
Julius L. Trager 
Marvin L. Vickers 
Donald C. Wallace 

C. Westwood

MEMBER 
Matthew A. Allen 
Ray Aylsworth 

Murray J. Baron 
Stephen E. Bederka 

Donald L. Cameron 
William C. Cottrell 

James F. Dean 
Ira D. Eagle 
Albert F. Fliegner 
Richard T. Franke 
Curtis A. Gleason 
Robert E. Goldman 
Morey Goldstein 
Dave C. Grometer 
Donald W. Hanson 
Phillip E. Hargrove 
Phillip Harris 
Masao Hashiguchi

Gordon

Following are the names of IRE mem­
bers who have recently entered our 
area, thereby becoming members of the 
San Francisco Section: 
Richard T. Barck 
James H. Bentley 
Richard E. Bradley 
Arnold F. Brown, Jr. 
Kenneth H. Brown 
Robert R. Chevron 
John K. Clemens 
Frederick Dunham 
Ardith W. Eaton 
Samuel E. Estes 
George L. Foster 
William F. Gabriel 
Mark A. Gallant 
William C. Hazel 
Donalds E. Henkel 
James J. Herman 
Clarence E. Hinsen 
Gilbert L. Johnson 
Edwin D. Jones 
James A. Kimball 
Kenneth L. Kotzebue 
Edward A. Kritzer

William R. Zinky

Following are the names of individ­
uals who have been elected to current 
membership: 
Charles E. Anderson 
Mogens G. Andreasen 
Ned E. Baxter 
Ralph W. Beall 
Joe F. Chandler 
Philip F. Chew 
Leo J. Cronin 
Henry J. Davis, Jr. 
Robert J. Deitz 
Anthony Estrada 
Donald J. Farquhar, Jr. 
Benson T. Fogle 
Harvey J. Garrow 
Bruce G. Hall 
Bruce J. Hansen 
James R. Harvey 
Ronald S. Hawke 
Lee M. Hester 
Douglas E. Hewitt 
Arthur W. Hirsch

Following are

— Since 1032 —

(!3 BALLANTINE LABORATORIES
—Boonton, New Jersey

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

Represented by CARL A. STONE ASSOCIATES. Inc.. 825 No. San Antonio Rd. — Palo Alto, Calif.
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The Model 710 Linear AC to DC Converter converts an AC voltage 
to a DC voltage which can be measured with an accurate DC device 
such as Type K Potentiometer, Digital DC Voltmeter, Recorder, etc. 
With such a combination, a wide range of voltages can be measured 
with up to 0.25% accuracy, which is considerably better than accuracies 
of present-day vacuum tube voltmeters. Such a system is more sensitive, 
covers a wider frequency and voltage range, and is much more rugged 
and foolproof than a laboratory standard instrument of comparable ac­
curacy. It is also adaptable for use by untrained personnel and on pro­
duction lines.

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

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

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

Sheldon M. Hubbell 

William L. Jump 
Fred A. Lindholm 
Richard E. Lohse 
Edmund H. Louie 
Archie D. Marez 
David A. Matthews 
Saad L. Mikhail 
Gordon E. Moore 
Stanley E. Moore 
Robert L. Nielson 
George E. Orrick 
Robert R. Payne 
Henry R. Puente, Jr. 
Ralph M. Tidball 
Frank T. Veldhuizen 
Carl E. Westenskow 
Robert A. Wood 
Joseph H. Wujek, Jr. 

Philip K. Yonge 

the names of members, 
who have recently been transferred to- 
a higher grade of membership as 
noted:
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ELECTRONIC MANUFACTURERS' REPRESENTATIVES

ONE OF NEELY'S EIGHT OFFICES IS LOCATED CONVENIENTLY NEAR YOU. FULLY STAFFED TO HELP FILL YOUR ELECTRONIC NEEDS

L

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 b.- handled by one visit from 
your Neely Field Engineer.

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.

BOMAC LABORATORIES. INC.
Beverly, Massachusetts

BALDWIN-LIMA- 
HAMILTON 

Strain Gages 
Waltharn, Massachusetts

SANBORN COMPANY
Waltham, Massachusetts

KIN TEL
San Diego, California

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

TWX: N-HOL 7133

LAS CRUCES 
114 S. Water St. 

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

SAN CARLOS 
501 Laurel St.

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

CAL 94

PHOENIX 
641 E. Missouri Ave. 

Phone: CR 4-5431 
TWX: PX 483

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

VARIAN ASSOCIATES
Palo Alto, California

HEWLETT-PACKARD 
COMPANY 

Palo Alto, California

r.w;

ALBUQUERQUE
6501 Lomas Blvd., N.E.

Phone: AL 5-5586
TWX: AQ 172

SAN DIEGO 
1055 Shafter St. 

Phone: AC 3-8106 
TWX: SO 6315

|op man on the totem pole
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46
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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.. 
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  
Microwave Electronics Corp  
Millivac Instrument Div., Cohu... 
Narda Microwave Corp  
Oregon Electronic Mfg  
Polarad Electronics............................
Radiation Counter Labs  
Rantec Corp  
Sanborn Company  
Sensitive Research Instrument  
Sierra Electronic Corp  
Sorensen & Co  
Telonic Industries...............................
Transistron, Div. Van Norman.... 
Varian Associates

46
28
39
3

23
46
39

46
22
36
25
2

31

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. 
______ Jack Kaufman 
...T. Louis Snitzer Co. 
McCarthy Associates 
...Jay Stone & Assoc, 
i Neely Ent. 
...T. Louis Snitzer Co. 
______ lack Kaufman 
__ O'Halloran Assoc. 
______ Jack Kaufman 
___ McCarthy Assoc. 
....White & Company 
.White and Company 
______ Premmco, Inc. 
...Jay Stone & Assoc. 
___ McCarthy Assoc. 
...T. Louis Snitzer Co. 
...T, Louis Snitzer Co. 
..Jay Stone & Assoc. 
__Neely Enterprises 
_______Premmco, Inc. 
.McCarthy Associates 
___ McCarthy Assoc. 
__ lay 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. 
..... lay Stone & Assoc. 
___ McCarthy Assoc. 
.....O'Halloran Assoc. 
.White and Company 
....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. 
.___ Neely Enterprises

36, 46 
 42 
 40 
 17 
 28 
 13 
 35 
 25

43, 46 
 38 
 37 
 21 
 32 
 33 
 34 
 38

27, 46
 30
 11

40, 46 
 15 
 43

American Elite Inc  35 
Applied Technology, Inc  30 
Arnold Engineering Co  7 
Ballantine Laboratories  44 
Beckman Systems Division  38 
Beckman & Whitley, Inc  37 
Bendix-Pacific  34 
Columbia Technical Corp  43 
Gornell-Dubilier Electric Corp  24 
DeMornay-Bonardi  37 
Digital Equipment Corp 34, 35 
Electronic Systems Development Corp  27 
Electro-Scientific Industries, Inc  29 
Elmar Electronics, Inc  19 
Fluke Mfg. Co., John  4 
FXR, Inc ........ 41
Food Machinery & Chemical Corp. Central Engineering.. 26 
General Radio Co  48 
Gertsch Products, Inc  47 
Gray Co., Hugh; 2166 Market St., San Francisco;

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

Fireside 1-4942 ‘ 
Kay Electric Co..............................................................................
Kittleson Co...................................................................................
Lindgren & Associates, Inc., Erik A.....................................
Link Division—General Precision, Inc................................
Litton Industries  
Luscombe Engineering Co........................................................
Lynch Carrier Systems, Inc......................................................
McCarthy Assoc.; 635 Oak Grove, Menlo Park;

DAvenport 6-7937  
Measurements Corp...................................................................
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  
Pacific Semiconductors, Inc  
Palomar Scientific Corp  
Perkin Engineering Corp  
Permanent Employment Agency  
Premmco, Inc., P.O. Box 412, Alameda;

LAndscape 3-9495  
Roberts & Assoc., E. V  
Rupp Co., V. T.; 1 182 Los Altos Ave., Los Altos;

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

Sunnyvale; REgent 6-6733  
Space Technology Laboratories ..........................................
Stoddart Aircraft Radio Co., Inc..........................................
Stone & Associates, Jay; Box 583, Sunnyvale;

Yorkshire 8-2770 .............................................
Sylvania Electronic Systems Div..........................................
Tektronix, Inc  
Van Groos Co  
Varian Associates  
Western Gold & Platinum Co  
White & Company, 788 Mayview, Palo Alto;

DAvenport 1-3350 

Wayne Kerr Corp McCarthy Associates , 
Weinschel Engineering O'Halloran Assoc. 
Wiancko Engineering Co V. T. Rupp Co. 
Wincharger Corp. (Zenith Radio Corp.)..Premmco, Inc



double-duty units... measure

FM3/PS-3 FM-6

■

FM-4A FM-7

DM-3C
FM-5

RFA-1

Gertsc/i—
GERTSCH PRODUCTS, INC. / 3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201

Visit our exhibit at I.R.E. show, booths 3701 and 3703
GRID-47

Gertsch quality construction 

on all units. For complete 

data, request Bulletin FM.

RF ATTENUATOR
A precision-built wave guide below 
cut-off unit, for use with the FM-3, 
FM-6 or FM-7. Maximum attenua­
tion: 100 db. Minimum insertion 
loss: 20 db, with calibration of 3 
db increments.

VHF FREQUENCY METER
Minimum accuracy and stability 
is .0001%. Direct reading. Meas­
ures or generates frequencies of 
20 - 1,000 Mcs. May be used with 
external 100 kc counter to obtain 
accuracies approaching .00001 %. 
Supplied case or rack mounted.

PEAK DEVIATION METER
When combined with the FM-3, 
FM-6 or FM-7, enables them to 
also read peak modulation devia­
tion. Completely transistorized ... 
AC operated. Reads deviation di­
rectly with 15 kc and 7.5 kc full- 
scale ranges. Accuracy: 5% of full 
scale. Available portable, rack 
mounted, or combined with the 
FM-3, FM-6 and FM-7.

andgenerate with high accuracy and 
stability, over wide frequency ranges

Ts

~bertsc/—
frequency measuring equipment

FREQUENCY DIVIDER
When driven by a VHF frequency 
meter, unit measures down to 50 
kc ... generates down to 200 kc, 
with no loss of accuracy. Measures 
and generates up to 20 me, con­
tinuous coverage. Accuracy and 
stability: from .001 % to .00001 %, 
depending on Gertsch driver. Bat­
tery and AC operation. Available 
rack mounted.

1|.

- •• > V i 
-e.0® «■ a

MICROWAVE FREQUENCY MULTIPLIER 
This phase-locked oscillator trans­
fers the accuracy and stability of 
a VHF driver into the microwave 
region, giving continuous cover­
age. Basic frequency range: 500 
to 1000 Mcs...with harmonic out­
put, extends to at least 30,000 
Mcs. Used with the FM-3, FM-6, or 
FM-7. Adaptable for rack mounting.

VHF FREQUENCY METER
Portable unit, with minimum ac­
curacy of .0002% (direct reading) 
or .0001% (with correction curve) 
over frequency range of 20 • 1,000 
Mcs. Exceeds new FCC require 
ments. May be used as a signal 
generator. Combined with the DM- 
3 and RFA-1, provides a complete 
communications servicing package.

VHF FREQUENCY METER
Direct reading...the standard of 
the industry. Accurate to .001%. 
Frequency range: 20 to 1000 me, 
with continuous coverage. Also 
measures harmonics down to 1 
me. Available AC and battery oper­
ated, case or rack mount.

MARCH 1960
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AUTOMATIC RECORD5NG
Of FREQUENCY [RESPONSE
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. . for Study of Filters, Networks, Amplifiers, Equalizers, 

Loudspeakers, Microphones, and Transducers of All Types.
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Complete System

Chart paper only $2.30 per 100-11, roll
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GENERAL RADIO COMPANY
Since 1915 — Manufacturers of Electronic Apparatus for Science and Industry

WEST CONCORD, MASSACHUSETTS

Branch Engineering Office in SAN FRANCISCO

1186 Los Altos Avenue, Los Altos, Californio 
James G. Hussey • Donald M. Vogeloor 
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; / PRICES: Type 1304-B Beat-frequency Generator $625

A J Type 1521-A Graphic Level Recorder (with 40-db pot).... $995

Type 1521-P1O Drive Unit................................................................$ 72

Type 1521-Pl 1 Link Unit................................................................ $ 18

$1710
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Audio generator and level recorder couple mechanically for graphic 

recording in db on a truly logarithmic frequency scale.

SYSTEM SPECIFICATIONS

Frequency Range: Generator, 20c to 20 kc on 
logarithmic scale, 20 kc to 40 kc. Recorder, 
traces rms level from 20c to 200 kc.

Generator Output: flat within ±0.25 db from 
20c to 20 kc. Output is adjustable from 5 mv 
to 50v open-circuit. Harmonic distortion is 
less than 0.25% from 100c to 10 kc, 0.5% 
below 100c, 1% above 10 kc.

Recorder Sensitivity: i mVf maximum (cor­
responds to 0 db). Can be varied from 1 mv 
to Iv in 10 steps with input attenuator.

Recorder Range: 40-db full scale, with plug­
in potentiometer supplied; 20-db and 80-do 
pots also available.

Pen Writing Speed: 20 in/sec maximum with 
40-db Pot (200 db/sec) with less than 1 -db 
overshoot. Slower speeds (1,3, or 10 in/sec) 
selected by panel switch to provide mechan­
ical filtering of rapidly fluctuating levels.

Paper Speeds: 2.5, 7.5, 25, and 75 in/mm. 
Optional slow-speed motor available for 
speeds from 2.5 to 75 in/hr.

Recorder Accuracy: static accuracy better 
than 0.4% of full scale. Fast servo system 
with low overshoot provides excellent dy­
namic accuracy.

Write For Complete Information

We introduced our first cathode-ray oscilloscope 
with a German-made tube in 1931, and in 1933 sub­
stituted a better tube manufactured by Westinghouse. 
We introduced the linear sweep circuit in 1932. Thol

note >

rexofding width

adjustable
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