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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) 
 
SEPTEMBER, 1960: 
Cover: depicts a WESCON message using radio waves bouncing off the ECHO I 

satellite, from Bell Labs (Holmdel, NJ) to JPL (Goldstone, CA), to celebrate 
Lee de Forest’s birthday (p. 20).  Lee de Forest, inventor of the audion 
radio tube, oscillation, and amplification, photo on cover (at 87 years old). 

p. 6: Bay Area had 17 chapter‐like entities, with 100 professional‐group 
meetings a year; today (2021) it has over 45 local groups. 

p. 8: Prof. Joshua Lederberg of Stanford speaks on “Exo‐biology: Life Beyond 
the Earth” for the Bio‐Medical Electronics chapter; Gene Amdahl (IBM) 
speaks on “New Systems’ Concepts in Control”. 

p. 9: Prof. George Pake speaks on “Paramagnetic Resonance”; he assembled a 
first‐rate collection of research talent at Xerox‐PARC; its auditorium is 
named for him.  APS prize named for him. 

p. 14: David Packard receives Western Electronic Medal of Achievement at 
WESCON, says “I didn’t see one single electronic device [in Russia] which 
represented an advance over what we have in this country.” 

p. 22: Bernard (Barnie) Oliver, HP (and future IEEE president in 1965), told Charles (Bud) Eldon (p. 26) in 1955 that Bill (Hewlett), 
president of HP and of the IRE in 1955, wanted him to start a new IRE Group.  After many mergers and name changes, the 
Product Engineering & Production Group became today’s Electronics Packaging Society (EPS).  Bud went on to become IEEE 
president in 1985. 

p. 22: Listing of Officers: not only each volunteer’s company, but home address and home phone number (“DAvenport 4‐1501”) 
p. 36: University of California Berkeley Extension gives tech classes in Menlo Park, Mountain View and Redwood City, including 

one on Creativity and Inventive Design. 
p. 38: Litton gets $4.6m contract for klystrons; new buildings for Eimac in San Carlos; HP votes a three‐for‐one stock split. 
p. 40: William (Bill) Perry promoted at Sylvania EDL; later he founded ESL to develop digital signal intelligence; then became 

Secretary of Defense. 
p. 44: 136 IRE members move to SF Bay Area (Silicon Valley) from other parts of USA; 48 engineers join IRE; 3 promoted to Senior 

Member. 
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Varian is delivering many high-power low-noise CW klystrons for CW radar and illuminators; 
eight types are unclassified and are listed below. A 20 kilowatt X band type, soon to be added, 
will be another extension of the state-of-the-art by Varian.
Because of their extremely low noise close to the carrier, these types will enable you to design 
radar and illuminator systems of great sensitivity and precision. They also afford new design 
opportunities in radio astronomy and communications systems.
May we send full specifications or discuss development of special types for your requirements?

KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
NMR & EPR SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES

POWER KLYSTRONSLOWEST NOISE* 
FOR CW RADAR AND ILLUMINATORS

VARIAN associates
PALO ALTO 16, CALIFORNIA

1 to 5 kilowatts CW power Q Noise 100 db below carrier*
50 db gain (most types) Q C and X band frequencies

Efficiency up to 45% q. Focusing by electromagnet or permanent magnet 
than 100 db Mow carrier in any 1 kc channel more than 1 kc removed front the carrier.
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TECHNICALby PERKIN! DESCRIPTION

Response time adjustabfle to 20 milliseconds . . .

Excellent dynamic fload regulation . . . low ripple

THOR . . . BOMARC . . . ATLAS . .

JUPITER . . . POLARIS . .

VANGUARD AND LA CROSSE

MISSILE PROGRAMS

ADDITIONAL
FEATURESSPECIFICATIONS

f.Q 7RATINGS AVAILABLE:

D.C. Output

Volts Amps

PERKIN
ENGINEERING COR PORATION

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

SEPTEMBER I960 GRID-3

MRST28-1OO

MRST28-2OO

MRST28-3OO

MRST28-400

MRST28-5OO

MRST28-600

MRST2440-250

Proven in production 
use in the...

Model 
Number

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

or EAstgate 2-1375.

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

100 
200 
300 
400 
500 
600
250

Weight 
Lbs.

430 

550 

700 

1250 

1650 

1650 

1650

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.

Remote sensing 
low output impedance

Dynamic 
Load* 
± 6 V 

±6V 

±6V 

± 6 V 

±6V 

±6V 

±2V

Dimensions 
W" x H" x D"

22"x36"x22"

22"x36"x22"

22"x46"x22"

28"x58"x24"

26"x68 ’/,x32"

26"x68 ’/?x32"

26"x68 ’/2x32"

©

I !

Militarized versions 
of above units 
are also available.

For additional data 
contact factory or sales 
offices below:

PERKIN

Regulation 

Static- 
Line or 
Load 

±0.l % 
±0.l % 
±0.1 % 
±0.1 7. 
±0.1 7. 
±0.1 7» 
±0.1 7.

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

* For Full Load Charge 
fin 2 Ranges

J'' N
Vi I’KHKIN ?>

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.

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

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.



ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

.. FULLY STAFFED TO HELP Fill YOU* ELECTRONIC NEIONE OF NEELY'S EIGHT OFFICES IS LOCATED CONVENIENTLY NEA1 YOU .

When your Neely Field Engineer tackles a problem, he’s 
speaking for eight of the country’s leading electronic manu­
facturers. From the products they represent there is hardly 
an instance in which Neely cannot fill your needs quickly, 
dependably, and within budget. Neely men have had the 
best training, and never stop learning about applications for 
the products they sell. Eight offices strategically located 
throughout California, Arizona, Nevada and New Mexico 
are ready to serve you. Call now and see how adept your 
Neely Field Engineer is at wearing the right hat for your job.

NORTH HOLLYWOOD
3939 Lankershim 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: PX483

SACRAMENTO
1317 Fifteenth St. 
Phone: Gl 2-8901 

TWX: SC 124

BALDWIN-LIMA-HAMILTON. E. & I. Division. Waltham, Massachusetts 

BOMAC LABORATORIES, INC., Beverly, Massachusetts 

DYMEC, A Division of Hewlett-Packcrd Co., Palo Alto, California 

HEWLETT-PACKARD COMPANY, Palo Alto, California

KIN TEL, San Diego, California 

F. L MOSELEY CO., Pasadena, California 

SANBORN COMPANY, Waltham, Massachusetts 

VARIAN ASSOCIATES, Palo Alto, California

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

TWX: TS 5981

ALBUQUERQUE
6501 Lomas Blvd., N.E. 

Phone: AL 5-5586
TWX: AQ 172

!

SAN DIEGO
1055 Shafter St. 

Phone: AC 3-8106 
TWX: SD6315
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the Echo-bounce terminus for East-West 
transmissions. Other San Francisco Sec­
tion area contributors to this pioneering 
communication experiment include the 
Rucker Co. of Oakland, who built hy­
draulic drives for the antennas; and 
Varian Associates, whose 800C klystron 
powers the return-link transmitter.

6
8, 9

8
8
9
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publications
Chairman—Howard Zeidler 

Stanford Research Institute

Vice Chairman—Milton Seymour 
Lenkurt Electric Co., San Carlos

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

Berkley Baker, Litton Industries, San Carlos

Beardsley Graham, Lockheed Missiles and 
Division, Palo Alto

Howard Hansen, Tech-Ser, Inc., East Palo Alto 

Peter D. Lacy, Wiltron Co., Pa|o Alto

Published monthly except July and August by the San Francisco Section, Institute of Radio Engineers

SECOND-CLASS POST­
AGE PAID AT SAN 
FRANCISCO, CALIF.

v o I u m e

section office
Manager—Grace Pacak

Suite 205, Whelan Bldg., 701 Welch Road, 

Palo Alto, DA 1-1332

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

Establishment of the new de Forest 
Award at WESCON (see report, page 
10), brings together on the cover that 
patriarch of the electronic art, a sche­
matic view of the path over which the 
WESCON message of 87th birthday 
greetings traveled, and a photograph of 
the JPL Goldstone receiving antenna,

PLEASE SEND FORM 
3579 TO:
EDITORIAL AND CIR­
CULATION OFFICE: 
P. O. BOX 966, SAN 
MATEO, CALIFORNIA

OFFICE OF PUBLICA­
TION: 394 PACIFIC 
AVE., FIFTH FLOOR, 
SAN FRANCISCO, CAL­
IFORNIA.

section officers
Chairman—Donald A. Dunn

Eitel-McCuilough, Inc., San Carlos
Vice Chairman—Stanley F. Kaisel

Microwave Electronics, 4061 Transport, Palo Alto

Secretary—Peter D. Lacy
Wiltron Co., 717 Loma Verde, Palo Alto

Treasurer—Charles Susskind
Cory Hall, University of California, Berkeley 4

board



’n

1

Donald A. Dunn

FROM THE CHAIR

Big & Busy

efficient

John S. McCullough
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—Donald A. Dunn, Chairman, 
San Francisco Section

■

A Decade of 
Membership Growth 

Son Francisco Section

The San Francisco Section has ma­
tured during the last few years in a 
number of ways. We are now an organ­
ization of 4000 members with an oper­
ating budget of approximately $50,000. 
There are 17 active professional groups 
in our Section. We have a permanent 
office in Palo Alto with a full-time of­
fice manager. Our publication, the Grid, 
has been running for five years as a 
highly successful operation.

The WESCON show and convention 
which we co-sponsor with WEMA and 
the Los Angeles Section of the IRE is 
a well-established operation with its 
own full-time staff. Our Section organi­
zation has been set up in a way that 
should last for some years without 
further major overhauls and this organi­
zation is now spelled out in a set of by­
laws adopted at our last annual meet­
ing. An organization chart that illus­
trates our present setup is published 
in this issue. See page 22.

These major steps toward an 
and effective Section organization have 
consumed the attention of our Section 
officers and committee members for 
some years. This year will be our first

opportunity to operate within this new 
structure and to test it out without also 
trying to change it at the same time. In 
a sense, we have at last caught up with 
the organizational problems created by 
the rapid growth illustrated in the ac­
companying graph of Section member­
ship over the last 10 years.

I believe we are now in a position to 
turn our attention, as a Section, to some 
new business. One problem, not just a 
Section problem but a national problem, 
is associated with our newfound big­
ness. The electronics industry and the 
IRE have grown together and, in many 
respects, are at the same point. In few 
other industries of the past have engi­
neers played such a major part in the 
management and growth of an indus­
try, and in few other industries does an 
engineering society stand in the same 
relation to the industry as does the IRE. 
We, therefore, are in an especially sig­
nificant position with respect to the fu­
ture of our industry.

As I view the electronics industry to­
day, we are not at a leveling-off place 
where our problems are ones associated 
with a stabilized level of activity, but 
instead, we are in the middle of a pe­
riod of continued growth. Our problem 
is how to plan for a continued expan­
sion at a time when we have barely 
been able to keep pace with and digest 
the growth we have already experi­
enced. The new expansion, even if not 
at the same rate as 
will represent an

arose. It is the structure we have to 
work with. It has done an excellent job 
in the past, and, if properly handled, 
would seem to be well adapted to deal 
with our future expansion. It does seem, 
however, that it is time to review the 
situation, because it appears that a 
third-order approach may be called for.

If it eventually develops that the 
groups are too large or there are too 
many overlaps between groups, coordi­
nation is required This coordination in 
the IRE is provided both at a section 
level and at the national level.

As an indication of the size of the 
problem, this coming year between Au­
gust 1, 1960, and June 1, 1961, there 
will be 44 IRE and IRE jointly sponsored 
national meetings. This is an average 
of 4.4 national meetings per month 
or essentially one meeting per week 
throughout the year.

Our Section will have about 100 local 
professional group meetings during the 
same period. Many of us belong to 
other societies besides the IRE. This is 
a lot of meetings. It may not be too 
many, but in a few years, if the trend 
continues, it appears that we may have 
more meetings going on than is best 
for effective communication.

In view of these facts, I have ap­
pointed an ad hoc Section committee 
to study the problem of loo many meet- 1 
ings and to recommend a Section policy 
on this subject. I believe it is time to 
begin on this problem. As chairman of 
this committee I have appointed John S. 
McCullough, a past chairman of our 
Section. I believe this subject of organ­
izing for continued growth merits broad 
consideration, beyond that of a Section 
policy on the subject of meetings alone. 
I hope that we in this Section can make 
a contribution to our national policy in 
this area that affects both our society 
and our industry, and if you, as Sec­
tion members, have thoughts on this 
subject, I will welcome hearing from 
you.

that of the past, 
even larger increase 

in the absolute number of people in­
volved. Of course, these statements as- 
sum that we meet the challenges of 
size and don't turn the new business 
over to some new small group outside 
our industry and our Society.

A major problem associated with any 
expansion is that of keeping up ade­
quate communications between the peo­
ple involved. The IRE has, as one of its 
major purposes, the job of providing 
for this communication need in the elec­
tronics industry with publications and 
meetings.

The simple, first-order, approach to 
communication in a growing organiza­
tion is to have more meetings and pub­
lications in proportion to the size of the 
organization. The effect of this approach 
is, for any one individual, that he event­
ually either spends all of his time com­
municating or he doesn't attend all the 
meetings that, in principle, it would be 
desirable for him to attend.

The second-order approach to this 
problem is to subdivide the organiza­
tion into groups such that one indi­
vidual needs to attend the meetings of 
only one group.

As far as the IRE is concerned, our pro­
fessional group structure was evolved 
to meet this challenge when it first

cn
£ 4000 
m

3 3000
u.
ct 2000
UJ
m
| 1000
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or —8%, and many of these sizes arc 
available for immediate delivery from 
strategically located warehouses.

Let us supply your requirements for 
Mo-Permalloy powder cores {Bulletin 
PC-104C). Other Arnold products in­
clude the most extensive line of tape­
wound cores, iron powder cores, per­
manent magnets and special magnetic 
materials in the industry. ° Contact 
The Arnold Engineering Co., Main 
Office and Plant, Marengo, Illinois.

ADDRESS DEPT. TG-9

^ARNOLD 
SPECIALISTS In MAGNETIC MATERIALS

LOS ANGELES, Office: 3450 Wilshire Blvd. DUnkirk 8-0361

SAN FRANCISCO, Office. 701 Welch Rood, Polo Aho, Calif.
Telephone: DAvenport 6-9302

For greater design flexibility, Arnold 
leads the way in offering you a full 
range of Molybdenum Permalloy 
powder cores ... 25 different sizes, 
from the smallest to the largest on the 
market, from 0.260" to 5-218" OD.

In addition to pioneering the de­
velopment of the cheerio-size cores, 
Arnold is the exclusive producer of 
the largest 125 Mu core commercially 
available. A huge 2000-ton press is 
required for its manufacture, and in­
sures its uniform physical and mag­
netic properties. This big core is also 
available in three other standard per­
meabilities: 60, 26 and 14 Mu.

A new high-permeability core of 
147 Mu is available in most sizes.

These cores arc specifically designed 
for low-frequency applications where 
the use of 125 Mu cores does not result 
in sufficient Q or inductance per turn. 
They are primarily intended for appli­
cations at frequencies below 2000 cps.

Most sizes of Arnold M-PP cores 
can be furnished with a controlled 
temperature coefficient of inductance 
in the range of 30 to 130° F. Many 
can be supplied temperature stabilized 
over the MIL-T-27 wide-range speci­
fication of — 55 to 4-85° C . . . another 
special Arnold feature.

Graded cores are available upon 
special request. All popular sizes of 
Arnold M-PP cores are produced to 
a standard inductance tolerance of 4-

Wl ET ' SF
MO-PERMALLOY POWDER CORES
FOr' ' 1EM7S



MEETING CALENDAR

Virginia Ior

I
PROFESSIONAL GROUPS

Tuesday, Sept. 278:00 P.M.

(

Wednesday, Sept. 21

8:00 P.M.

I
© Wednesday, Nov. 98:00 P.M.

I

surements Society and address them

8—GRID

Laboratory, Livermore; and Robert Dougthitt, LARC technical represen­
tative, Remington Rand

Place: Lawrence Radiation Laboratory Auditorium, end of East Avenue, 
Livermore

Dinner: "Meet-the-speaker," 6:15 P.M.; Livermore Lanes, Rincon and Pine 
Streets, Livermore

Reservations: Marge Bennett, Hilltop 7-1100, Ext. 84203;
Cherniak, THornwall 3-2740, Ext. 5434; before Sept. 16

Tour open to U. S. citizens only

BIO-MEDICAL ELECTRONICS
Harmon H. Woodworth, Stanford Re­

search Institute

I
I 
f

Grid Staff
EDITOR—Frank Haylock, 109 Hickory 

Lane, San Mateo. Fireside 5-1138
ASSOCIATE EDITOR—Mary Haylock
EDITORIAL ASSISTANTS—

Emma Scarlott, Marjorie Silva
HISTORIAN — William R. Patton, Syl­

vania Electric Products, Mountain 
View

Bio-Medical Electronics 8:oo p.m. o Monday, Oct. 24

"Exobiology—Experimental Approaches to Life Beyond the Earth"
Speaker: Joshua Lederberg, professor of genetics at Stanford Medical 

School
Place: Stanford Medical School

Electron Devices 8.00 p.m.

(Joint meeting with PGMTT, see page 9)

Electron Devices

(Joint meeting with PGMTT)
"Tube Trends for the Space Age"
Speaker: Dr. Harold I. Ewen, president, Ewen-Knight Corp, and research 

associate, Harvard Observatory
Place: Room 320, Geology Bldg., Stanford University

BROADCASTING
H. W. Granberry, General Electric Co.

CIRCUIT THEORY

COMMUNICATIONS SYSTEMS
Kenneth P. Patterson, Sperry Gyro­

scope Co., Sunnyvale

ELECTRON DEVICES
Richard Borghi, General Electric Mi­

crowave Laboratory

ELECTRONIC COMPUTERS
John Boysen, Lockheed MSD

ENGINEERING MANAGEMENT
Charles Meyer, Sylvania EDL
Leonard M. Jeffers, Sylvania EDL

ENGINEERING WRITING & SPEECH
Douglas Dupen, Associated Techdata, 

Inc., Palo Alto

INSTRUMENTATION
Les Burlingame, Lenkurt Electric Co.

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

MILITARY ELECTRONICS
Jerome J. Dover, Ampex Military 

Products Co.

PRODUCT ENGINEERING & 
PRODUCTION

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

Works
RELIABILITY AND QUALITY CONTROL

Rudy Cazanjian, Sylvania Electronic 
Systems, Mountain View

SPACE ELECTRONICS & TELEMETRY
Robert D. Baker, Granger Associates

INSTITUTIONS
D. J. Angelakos, Cory Hall, Univer­

sity of California, Berkeley 4

Electronic Computers

"New Systems' Concepts in Control
Speaker: G. M. Amdahl, member of research staff, IBM, San Jose 
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto 
Dinner.- 6:00 P.M., Red Shack (formerly Hal's), 4085 El Camino Way, Palo

Alto
Reservations: None required

MEETING AHEAD
Towards Standards

Activity of the new Professional Group 
Chapter on Instrumentation has re­
sulted in a fast start for the new season 
with a meeting, "Whither Instrumenta­
tion?" having already taken place by 
closing time for this first issue of the 
Grid's 1960-61 season.

For its second meeting, the Chapter 
will gather jointly with Precision Mea-

Thursday, Oct. 1 3
(

Reporters
SAN FRANCISCO SECTION

Robert J. DeLorenzo, Eitel-McCul- 
lough, San Carlos

EAST BAY SUBSECTION
John Lavrischeff, Lawrence Radiation 

Laboratory
Hugh Gray (Photography) Hugh Gray 

Co., San Francisco

PROFESSIONAL GROUPS
ANTENNAS & PROPAGATION

Tetsu Morita, Stanford Research 
Institute

AUDIO
Stanley Oleson, Stanford Research 

Institute

Electron Devices
(Joint meeting with PGMTT)
"Getting Close to the Ultimate Noise Limit"
Speaker: A. E. Siegman, associate professor of electrical engineering,

Stanford University
Place: Room 100, Physics Lecture Hall, Stanford University

Audio 8:00 P.M. O Wednesday, Oct. 5 1

"What's New at Ampex?" New professional products line of Ampex
Audio Division will be discussed and demonstrated by the engineers > 
responsible for their development

Place: Conference Room B, Stanford Research Institute, Menlo Park

SEPTEMBER 196^1

surements Society and address them­
selves to the topic of "Progress in De­
velopment of Electronic Standards." As 
detailed in the Calendar, page 9, this 
meeting will combine a round-table dis- - 
cussion between five speakers from local | 
companies, a question-and-answer pe- / 
riod, and a final resume by the modera­
tor, Chuck Miller of Varian. Jerry Stoces, 
chief of the Alameda Naval Air Station 
Standards Laboratory, will outline the 

services his group can give.

EAST BAY SUBSECTION 8:00 P.M. © Monday, Sept. 26

Lecture and tour of LARC Comouter (fastest computer in operation) 
Speakers: James M. Moore, LARC project engineer, Lawrence Radiation



MEETING CALENDAR
• Tuesday, Oct. 4

© Tuesday, Nov. 18:00 P.M.

Dr. Harold I. Ewen

Wednesday, Sept. 21

Wednesday, Nov. 98:00 P.M.

Tuesday, Sept. 278:00 P.M.
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Microwave Theory & Techniques
(Joint meeting with PGED, see page 8)

Microwave Theory & Techniques
(Joint meeting with PGED, see page 8)

Product Engineering & Production
"Welded Electronics—a Survey"
Speaker: C. E. Harthun, senior reliability engineer, Lockheed Missiles and

Space Division
Place: Lockheed Missiles and Space Division cafeteria, Sunnyvale

Space Electronics & Telemetry 8:15 p.m. o Tuesday, Sept. 20
"Physiological Parameters in Bio-Medical Instrumentation"
Speaker: Stan Hall, project engineer, bio-medical systems development,

Lockheed
Place: Lockheed Auditorium, Palo Alto
Dinner: "Meet-the-Speaker," 6:45 P.M., Red Shack (formerly Hal's), 4085 

El Camino Way, Palo Alto
Reservations: J. Miller, DAvenport 1-4175, Ext. 13, by noon September 19

work under the topic, "Exobiology— 
Experimental Approaches to Life Be­
yond the Earth."

MEETING AHEAD
The Close Look

Esoteric matters will come under con­
sideration at the first fall meeting of 
PGBME in October. See about the de­
tails in the Calendar.

Sending a microscope to the moon 
and telemetering information from it 
back to the earth will be discussed as 
Dr. Joshua Lederberg of the Stanford 
Medical School discusses his research

CHRONOLOGICAL RECAP
September 20—Space Electronics & Telemetry
September 21—Microwave Theory & Techniques/Electron Devices
September 26—East Bay Subsection
September 27—Electronic Computers, Product Engineering & Production
October 4—Instrumentation
October 5—Audio
October 13—Electron Devices/Microwave Theory & Techniques
October 24—Bio-Medical Electronics
November 1—Instrumentation
November 9—Electron Devices/Microwave Theory & Techniques

ments of current applications for low- 
noise devices. The local Chapters of 
PGED and PGMTT have jointly planned 
a series of three lectures dealing with 
these topics, to begin in October.

First in the series will be a talk titled 
"Tube Trends for the Space Age."

The forecast of tube requirements, 
both low-noise receiving tubes and high- 
power transmitting tubes, will be pre­
sented on the basis of space-age re­
quirements.

Application to special progress re­
quirements will be discussed, together 
with a time schedule of the needs which 
are now apparent.

Dr. Harold I. Ewen is president and 
technical director of the Ewen-Knight 
Corp., which he founded in 1951. He is 
a graduate of Amherst College, and is 
now a member of the faculty. He grad­
uated from Harvard in 1951.

Ewen did research and development 
on a special type low-dark current pho­
tocell used in astronomical research. He 
developed a technique for frequency­
modulating a cyclotron with a single 
rotating stub tuner, and also developed 
a cyclotron particle-orbit calculator and 
constructed a magnetic channel to ob­
tain the first external beam from the 
Harvard cyclotron.

His PhD thesis work was concerned 
with measurement of the first signal 
at a unique radio frequency from inter­
stellar matter, obtained by detecting 
the hydrogen hyperfine line at 1 420 me.

Ewen has published several technical 
papers, and has several patents. He is 
a member of the national radio astro­
nomical facility study group at AUI, a 
member of the advisory panel for the 
National Radio Astronomy Labora­
tory; a member of the astronomy 
committee of ONR, 1956-59; Fellow of 
the American Association for the Ad­
vancement of Science,- Fellow of the 
American Academy of Arts and Sciences.

A second talk in the series is sched­
uled in November. See the Calendar, 
page 8, for topic and speaker.

MEETING AHEAD
Tubes in Space

There is wide interest among IRE 
membe.rs at this time in the latest ach­
ievements in low-noise devices, in com­
peting approaches to low-noise amplifi­
cation, and in the nature and require-

Instrumentation 8:00 p.m.
(Joint meeting with Precision Measurements Society)
"Progress in Development of Electronic Standards"—round-table discus­

sion and question period.
Modelator: Chuck Miller, Varian Associates
Speakers: Les Burlingame, Lenkurt; Vince Diehl, Ampex; Jim DuCharme, 

General Electric; Phil Hand, Hewlett-Packard; Jerry Stoces, Alameda 
Naval Air Station; Tom Whittemore, Philco

Place: Room 320, Geology Building, Stanford University
Dinner: 6:30 P.M., L'Omelette, 4170 El Camino Real, Palo Alto

(Social hour preceding dinner)

Instrumentation
"Missile Range Instrumentation"
Speaker: Alan Smolen, laboratory director, ITT Lab, Nutley, New Jersey 
Place: Room 320, Geology Building, Stanford University

Microwave Theory & Techniques 8.oo p.m.
(Joint meeting with PGED)
"Paramagnetic Resonance"
Speaker: Dr. George E. Poke, professor of physics, Stanford University
Place: Room 101, Physics Lecture Hall, Stanford University

8:00 P.M. O Thursday, Oct. 13
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Rowland Haegle, Eimac; and L. B. Horwitz, Beckman
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Traffic jam in space, Time-magazine-inspired group of models, hovers over 

1960-WESCON

Itltl

collected a 
literature on 
concerns alone. This formed 
in. high by 8V2 by 1 1 inches.

Sociologically, the 40,074 registrants 
at the Sports Arena moved back and 
forth in their individual ways between 
that point and their dwellings and the 
scenes of several outside activities 
along a waveguide-like device known 
as the Los Angeles Freeway. This is

If you are a literature collector, your 
steps would have been increased by 
several trips to the parking lot since 
the yield would have produced several 
loads. One investigator known to us 

specimen of every piece of 
display by Los Angeles 

a pile 12

equipped with various types of match­
ing devices suitable in various degrees 
of efficiency for obtaining outputs at 
remote points, the whole scheme under 
some form of control not immediately I 
ascertainable.
Industrial Design Awards

One of the first events of the week 
was the presentation of awards of in­
dustrial design excellence to five out­
standing electronic products and sys­
tems, and awards of merit honors to 
22 other design entries in the annual 
WESCON competition. Two of the for­
mer category were from the Bay Area.

Ampex Data Products Company was 
honored for the FR-600 magnetic tape 
recorder with special acknowledgement 
to Frank T. Walsh, industrial design 
manager; F. Arden Farey, industrial de­
signer; and John M. Wernli, chief proj­
ect engineer. Eitel-McCullough was hon­
ored for the Eimac X762B power triode 
with acknowledgement to Raymond F. 
Rinaudo, project engineer; and Mar- 
raine E. Stangl, laboratory manager.

In the second category, Ampex Data ■ 
Products Company turned up again with 
its TM-1 digital tape handler and more 
honors for Messrs. Walsh and Farey, 
plus Richard J. Trott, project engineer. 1 
Hewlett-Packard Company's variable at­
tenuator brought honors to Carl J. 
Clement, Jr., design director; Allen In- 
helder, industrial designer; Phil Hand, 
engineering; Edward Phillips, engineer­
ing, and Lawrence LaBarre, engineering. 
Huggins Laboratories was honored for ; 
its HA-58 traveling-wave tube; and 
Eitel-McCullough, Inc., for its X778 trav- I 
eling-wave tube with credits to Murray 1 
I. Disman, group leader, and Albert 
Mizuhara, project engineer. Products 
were on display throughout WESCON.
The Social Swing

Traditionally, the business of WES- 
CON's first day has been capped by i 
the All-Industry Cocktail Party and this 
year was no exception, 2600 turning 
up at the Ambassador Hotel for the pur­
pose, as stated in the program, of see­
ing old friends and meeting new ones.

{Continued on page 12)

Information Interchange
To begin with, let's operate on the 

assumption that you did not venture 
into the Southland for this year's WES­
CON. Otherwise, there isn't much point 
in bringing the subject up. All right?

If you had, you would have found 
most of the events taking place in a 
new structure, somewhat familiar to 
video-oriented Democrats, and known 
to the local residents as the Los Angeles 
Memorial Sports Arena. What it memo­
rializes, none of the generally knowl­
edgeable informants on whom we nor­
mally depend for information was able 
to say.

This is a homey place bearing an ex­
terior resemblance to a large external­
anode air-cooled electron tube. Exhibits, 
to a total of 987 booths, covered the 
lower level, 200 by 300 feet; circum­
scribed the concourse level in a double 
rank; and filled the 140-by-410-ft tent 
or annex.

Had you been there and elected to 
traverse every aisle, you would have 
taken 14,555 steps plus or minus a 
small constant factor needed to ration­
alize the length of your stride with that 
of our investigator, who clocked his trek 
with the aid of a Veeder-Root counter. 
Your wife (if you have one) or other 
feminine companion (if you had one) 
would have had to take approximately 
17,466 steps on this same basis.

Design-Award recipients get their documentation fiom Ken Slee, right, chairman- 
Others, Charles Kress, Libras cope; Arden Farey, Ampex; Hal Zierhut, commute > (
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Welded wire techniques substan­
tially increase component packing 
densities.

In our Guidance Systems Laboratory, pure inertial, astro-inertial, 

and inertial-doppler guidance systems are brought from newborn 

concepts to operating equipments.

If personal reasons dictate that you seek a new association 
at any time during the year, contact Mr. Sheldon Hirsch, Head, 
Research & Engineering Staff, Ventura Freeway at 
Canoga Avenue, Woodland Hills, California.

This 180,000-square-foot building is the first unit of a facilities 

complex which eventually will comprise 825,000 square feet in the 

Los Angeles suburb of Woodland Hills, California. This facility of the 

Electronic Equipments Division of Litton Industries is designed 

for maximum convenience, comfort, and efficiency.

The primary areas of work here are the research, development and 

production of advanced real-time digital computer systems miniaturized 

for airborne applications; and high speed general purpose digital 

computers which incorporate the latest advances in the state of the art.

Merritt MacKnight, Manager, Sys­
tems Development Department, 
demonstrates the sophisticated de­
sign of a Litton digital computer 
assembly for the new Grumman A2F.

Computer & Control Systems • Tactical Data Processing Systems • Inertial Guidance & Navigation • Advanced Communication

LITTON SYSTEMS, INC.
Electronic Equipments Division
Woodland Hills, Canoga Park, Beverly Hills, California • Waltham, Massachusetts

ADVANCED FACILITY TO IMPLEMENT



Above, business/ 
engineering speak­
ers are Lane and 

Silberman

tations.
To provide, hopefully, 

measurement

I
Below, at WESCON opening, H. P. 
Moore, executive-committee chair­
man; W. E. Peterson, board chair­
man; and B. S. Angwin, convention 
director, share the rostrum. Northern 
contingent at right includes Wes 
Carnahan, Varian, 1th Region direc­
tor; Al Morris, Levinthal; Cal Town­
send, Jennings; John Granger, Gran­
ger; and Hank Brown, Eimac (rear), 
directors; and, foreground, Manager

Don J^arson

Above, man/machine speakers face the 
press and television: Salzer, Gilson, 

Marzocco, and Carter

the /

finished, .

I

I

Below, WESCON 
director Al Morris 
appears in the cen­
ter of a typical 
booth-area traffic 

pattern

MORE WESCON
In previous years, preposterous-sound­
ing statistics have been published on 
the uptake parameters of this event, 
so let's not go into that. Perhaps the 
most interesting technical aspect of this | 
event is the gently rising characteristic , 
curve of the audio output with time, 
which sometimes gives rise to specula­
tion about the feasibility of two pos­
sible experiments: 1) record the whole 
thing on tape and then, the following 
year, play the tape backwards, creat­
ing a flat characteristic, and getting , 
the event off to a real flying start or, 
2) play the tape straight from an even- 
numbered year on an odd-numbered 
year, thereby achieving cancellation 
and an absolutely silent cocktail party.

For the ladies at WESCON, Co-Chair- I 
men Mrs. Jeff Montgomery and Mrs. 
Don Larson were acclaimed for their 
excellent organization of a four-day 
"Polynesian Holiday." Events included 
"enu-kopa" (drink coffee) in the Statler- 
Hilton, a "Hoolaulea" punch party, a 
scenic-homes tour, Disneyland tour, a 
Tamaaraa luncheon at the Polynesian 
Restaurant, and a swimming party and 
All-Industry luncheon for women.
Technical Sessions

In the 40 sessions and four workshops 
which composed the 1960 WESCON 
technical program, 210 speakers pro­
vided information interchange on 
subjects of their specialties. Six specially 
constructed conference rooms were built 1 
in the grandstand areas, each capable 
of accommodating 600 persons, and 
designed along the sound-isolating fab­
ric-wall concept utilized three years ago 
in the Cow Palace. \

Special efforts had been made in the : 
formulation of the program to heighten ; 
interest, refine paper selection, and im­
prove presentation by emphasis on a 
conversational approach by speakers 
and subsequent discussion by panels 
of specialists.

General comment on a small-sample 
basis was favorable toward both the 
acoustical characteristics of the halls 
and the interest content of the presen-

signiflcant ! 

of the latter item, John .
R. McGaughey, chairman of the PGEWS 
chapter in the Los Angeles Section and 
a member of the technical staff at Space 
Technology Laboratories, headed a pro­
gram of evaluation for individual pa­
pers during the technical sessions. The 
plan is to tabulate the resulting data 
in the form of an article to be submitted 

to "Proceedings."
Evaluators filled out a 23-question , 

form during the talk with yes-or-no an­
swers to questions like, "Did he rea„ 
his paper?", "Did he stick to the point?y 
etc., and, after the paper was f...

(Continued on page 14)
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We invite your earliest inquiry. Wire 
collect, or airmail resume directly to: 
Mr. William Craven, Manager, 
Infrared Systems and Guidance 
Heads Department, 
Hughes Engineering Division, 
Florence and Teale Streets, 
Culver City 40, California.

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

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

ENGINEERING DIVISION
AEROSPACE CROUP 
HUGHES AIRCRAFT COMPANY

Creating a new world with ELECTRONICS
"1 

i 
l 
i

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

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

Write for reprints of these important techn.cal 
papers, written by Hughes staff members... Infra- 
e.nn H/M ySteT Ranae per’o^ance; R. H. 
Genoud/Missiles Seekers and Homers- W A 
erationsDesign* Consid- 
Jncnhsk ,lr;,rared Tracking Systems; J. E. 
MelSo™ °f ln'rared Sys,ems: H- P'
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dial watcher and knob

................ 1 )
WESCO& I

North American Aviation, Inc., also 
holds a bachelor of science degree in 
engineering. He put forward the infor­
mation that only 50 per cent of patents 
are actually used, particularly within 
large companies, who differ generally 
from smaller companies in their willing­
ness to license patent use.

Responding to a question about a 
proposed overhaul for the country's pat­
ent system, he stated his belief that the 
I a. • • ■ ... a L*. a. r- ■ m II.. r* J I—. ■ ■ ♦ ♦ U a

MORE WESCON
provided grades of excellent, fine, pass­
able, marginal, inferior, or unaccept­
able for such questions as, "Did he 
make his point?", "Did he appear to 
know what he was talking about?", 
"Did he add to his company's reputa­
tion?".

Although the forms were keyed to 
provide anonymity on the answer side, 
the project is so organized that any in­
dividual speaker can get results on his 
own presentation.
Human Factors

Man-machine systems was the topic 
for several interrelated sessions which 
began early in the program. Forming 
the nucleus of one in several press con­
ferences held during WESCON, this 
topic was loosely organized around the 
question, "Is electronics making man 
obsolete?". The speakers agreed that 
far from being crowded out of the pic­
ture, man is looming ever larger in it, 
and today figures in the overall sys­
tems design as 
than merely a < 
twister.

In considering ways of utilizing elec­
tronic systems to assist man and extend 
his capabilities, Dr. John A. Salzer, di­
rector of the intellectronics laboratories 
of Ramo-Wooldridge, spoke about the 
relative problems of mechanizing per­
ception, memory and recall, processing, 
and cerebration. They are, respectively, 
difficult, easy, easy, and very difficult— 
language translation being about the 
only example of the last of these.

Dr. Frank C. Marzocco, who is head 
of the human factors section of the 
Ramo-Wooldridge data systems project 
office, discussed a program for traffic 
study involving aerial photos and com­
puter-handled recapitulation of infor­
mation extracted from the photos by 
human analysts. Here the objective is 
to let the man and machine support 
each other by giving each the special­
ized task to do at which it is most ca­
pable. The new slogan of the day, said 
Marzocco, is, "Machines are no damn 
good."

Robert Gilson of Stromberg-Carlson 
Company spoke about the problems of 
evaluating people, how to pull equip­
ment-oriented engineers and man-ori­
ented psychologists together into a 
functioning group; and how to set 
standards, make measurements, and 
establish communication.

Dr. Launor F. Carter, director of re­
search of System Development Corpora­
tion, described a $3 million laboratory 
currently under construction to permit 
simulation of the real world under 
conditions where parameters can be 
changed for studying the effect on hu­
man subjects. He also discussed the 
use of automatic teaching equipment in 
studies of symbolic logic, using com­
puter programming with a Bendix G- 
15—the object being to maximize in­
formation transfer. He expressed a fear 
that automatic teaching may be harmed 
in its long-range aspects by premature 
introduction of systems which are 
not adequately researched and pro­
grammed.
Engineering-Business Interaction

Some of the speakers in the engineer­
ing-management area of discussion in­
cluded Richard T. Silberman, executive 
vice president, treasurer, and director 
of Electronics Capital Corporation, who 
spoke about the investor aspects of the 
electronic industry. Pointing out that 
finance should be as sophisticated as 
technology, he explained the fact that 
investors have assigned a value to 
Hewlett-Packard Company almost twice 
the worth of the New York Central 
Railroad by stating that they are buy­
ing a participation in technology, and 
adding that he believes they are right 
in their evaluation.

Discussing the fact that the inventor 
doesn't always end up by getting the 
advantage of his product, he put for­
ward the concept of "time-technical- 
advantage," which means that the in­
vention must be supported by the abil­
ity to bring it to commercial exploita­
tion.

William R. Lane, patent counsel for

law was basically sound but that some 
changes are always needed in the 
course of time. He also expressed some 
current concern about government re­
search and development and current 
law which puts government into com­
mercial business in the sense of owner­
ship of patents.
The WEMA Luncheon

Coming somewhat as an intermission 
in the midst of the technical program, 
the annual luncheon of Western Elec­
tronic Manufacturers Association fea­
tured David Packard, president of Hew­
lett-Packard Company, not only as prin­
cipal speaker, but also as recipient of 
the Western Electronic Medal of Ach- i 
ievement, an honor presented by WEMA 
President S. H. Bellue of Osborne Elec­
tronics. It was awarded, "in recognition 
of his outstanding service to the elec­
tronics industry and to professional, 
educational, governmental, and human­
itarian organizations."

Basing his speech on a recent tour 
through Russia, Packard related a num­
ber of impressions he had received— 
particularly one to the effect that there 
is a vast difference between what the I 
Russians say about their country and 
what actually exists there. Talking 
about electronic manufacture, he said, 
"I did not see one single electronic 
device which represented an advance 
over what we have in this country and 
most of their electronic products look 
like devices which have been out of 
date for several years in America. I 
do not intend to categorically imply 
that they copy all of our equipment,

(Continued on page 16)

Mesdames A. J. Morris, ]. V. N. Granger, and D. A. Dunn bedeck each other^ -with, 
the decor appropriate to the Polynesian theme of the ladies’ events at I.-------
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The Air Force Missile Family...Scions of Space Technology

SPACE TECHNOLOGY LABORATORIES, INC.
P. 0. Box 95004, Los Angeles 45, California

SEPTEMBER 1960
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Science and technology, especially as they relate to missile art, have advanced further in the last six years than in the pre­
ceding six centuries. Any review of the many milestones successfully attained since 1954 reveals an epic of hard work, 
inventiveness, accomplishment, and singleness of objective. This single objective —the achievement of operational weapon 
capability at the earliest possible date —is being realized.

The Air Force missile family including Atlas, Thor, Titan, and Minuteman, has achieved progress beyond expectation in 
a program unmatched for magnitude and complexity.

Space Technology Laboratories has had the responsibility since 1954 for the over all systems engineering and technical 
direction of these programs. STL's scientific and technical management capabilities have not only helped to hasten the day 
of operational capability for Air Force ballistic missiles, but have also been applied in carrying out related space probe and 
satellite projects.

Scientists and engineers with outstanding qualifications find unusual opportunities for their skills and disciplines at STL 
Positions on STL's technical staff are now available for those who wish to add a new dimension to their careers Resumes 
and inquiries are invited.

Los Angeles • Santa Maria • Edwards Rocket Base • Cheyenne 
Cape Canaveral • Manchester, England • Singapore • Hawaii
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Sole-

Firms

Left, John and Mrs. 
Chartz, were among the 
Cocktail Party crowds

Sales 
Employees 
Firms

Soles 
Employees 
Firms

$69,000,000 
4,400 

38

$10.2 billion 
1,180,000 

4,200

X-------

Soles 
Employees 
Firms

Aircraft; Barbara B. Leitner; and Phyllis Huggins, Bendix Computer I
i960 I

Sales 
Employees 
Firms

Above, Myrl and Mrs. Stearns at 
the All-Industry Cocktail Party

Sales 
Employees 
Firms

$2,280,000,000 
167,000 

840

$530,000,000 
40,000 

156

$75,000,000
6,200

37

$68,000,000
5,300

38

$50,000,000
3,800

21

Sales 
Employees 
Firms

MORE WESCON
but I did see a number of their products 
which were strangely familiar and I 
assure you I know enough about some 
of these devices to know that we did 
not copy theirs/'

Addressing himself to the matter of 
what he believed the United States 
should do, he answered that it should 
continue to develop the strength of its 
free enterprise, minimize government 
control, have more faith in the capabili­
ties and character of our own system, 
and work to counteract the false impres­
sions which have been spread concern­
ing imperialism and capitalism.

WEMA figures concerning western 
electronic sales were presented during 
introductory remarks at the luncheon. 
See adjoining column.
More Technical Program

Getting back to the papers sessions, 
other topics included the woman's role 
in engineering. Noel Porter, who likes 
girls, was chosen to moderate the dis­
cussion.

He observed that in electronics, more 
than in other industries, women are 
widely employed, perhaps because 
there are so many jobs they can do 
better. In some plants, Hewlett-Packard 
for example, at least 50 per cent of lhe 
employees are women, many of whom, 
without formal engineering education, 
have been trained for technical posi­
tions.

Rose Mary (Decker) Bernstein, engi­
neer with Douglas Aircraft Co., has 
been active in the field of transducers 
and instrumentation since her gradua­
tion with a BSEE from Tulane University 
in 1957. She posed such questions as, 
"Can a woman engineer?" (Yes), "Are 
women accepted in engineering?" (Yes, 
if they are doing a good job), "Can a

Sales
Employees 
Firms

(Note: These figures exclude broadcast, 
service, and distribution revenue.)

$100,000,000 
9,000 

60
TOTAL—11 WESTERN STATES

$1,932,000,000 
155,000 

770
TOTAL—U.S.A.
$9.4 billion

woman accomplish an engineering job 
and remain a lady through it all?" (Yes, 
if she wants to).

Barbara Leitner devoted her discus­
sion to "Debugging the Engineer." An 
IRE member herself, with vast experi­
ence, not only as an engineering secre­
tary, but also as the wife of a prominent 
engineer (Richard G. Leitner, SDC and 
chairman of the technical program com­
mittee for 1960 WESCON), Mrs. Leitner 
said that engineers are people. Actually, 
they were brilliant little boys who 
skipped from third grade to MIT, thus 
accounting for their atrocious spelling 
and lousy handwriting.

Phyllis Huggins, who tells people 
about computers, thinks that engineers 
are marvelous. They are, she says, ba­
sically gentlemanly and generous, and

iii I/'
Speakers at the technical session for women were: Rose Mary Bernstein, Doug^15

WEMA Sales Figures
1959 (adjusted) 

LOS ANGELES-ORANGE COUNTY
Sales $1,157,000,000 $1,374,000,000
Employees 93,000 97,000

495

her dearest friends. Whereas the MD I 
used to be the hero, the engineer and 
scientist is now the glamor boy of the 
world. Mrs. Huggins defined several 
classifications of the contemporary glam­
or-boy engineer (mathematician who 
doesn't trust words or numbers, only 
symbols; classified man, scared to death 
by security; term qualifier, worrying 
about such things as "is straighter 
straighter than straight?"; non-talkcr, 
afraid to be quoted; and her favorite, 
the engineer who likes to talk).

All members of the panel suggested
that girls should be encouraged to enter | 
the technical field. Engineering, they 
agreed, is nothing to be afraid of. 
Daughters and secretaries should be ex- I 
posed to the fascination of electronics.

Another pair of sessions covered air * 
traffic control and one of these, a series 
of related papers, covered the user's ■ 
point of view. Later, manufacturers dis­
cussed their side of the subject. Vernon 
Weihe of General Precision Inc., Wash­
ington, D. C., was chairman of the ses­
sion. He stated that there is no single 
navigational system capable of meet­
ing the needs for overall control, and 
that coordination is a first goal. Time 
has been lost, he said, through lack of 
recognition of the problem and there is 
now in effect a crash program.

Answering the question of whether he 
was hopeful for a solution, he said he 
felt that the complexity of the situation 
will force an evolutionary trend helpful 
to individual problems, but there will 
be no panacea for the overall situation. 
On another question concerning the 
comparison between air traffic control 
in Europe and the United States, he said 
that the comparison is as though all of | 
our separate states were operating on 
their own without a single head like the I 
Federal Aviation Agency. As a result, . 
coordination is chaotic, and flying is 
like "a bunch of fireflies in a bottle."

Victor J. Kayne of the Aircraft Own­
ers and Pilots Association provided a | 
few statistics on the general aviation

(Continued on page 18)
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Thirteen precision 
oscilloscopes, 

de to 1,000 MC

Production or lab instruments — Simple to use, even for non­
technical personnel — Moderately priced—Full 10 cm x 10 cm 
display—Automatic calibration waveforms—Low phase shift— 
Automatic triggering for optimum presentation—“Times-5” 
sweep expander magnifies trace, improves resolution.

DC to 200 KC
Models 120A/AR combine minimum controls with $> automatic triggering 
for utmost speed, convenience. Horizontal amplifier de to 200 KC; phase 
shift only ±2° to 100 KC. More X-axis information due to horizontal ampli­
fier sensitivity control, with vernier, 5% accuracy. Balanced input on most 
sensitive ranges for low level work. Times-5 sweep expander, all ranges. 15 
calibrated sweep speeds, 5 jusec/cm to 0.2 sec/cm. Vernier, expander extend 
speed range 1 p.sec/cm to 0.5 sec/cm. 10 mv/cm sensitivity calibrated ver­
tical amplifier, drift-free trace. £ 120A (cabinet) or 120AR (rack), $435.

I on to 200 KC-DUAL TRACE
Models 122A/AR provide simultaneous two-phenomena presentation, are ideal for direct 
comparison of filter, amplifier output/input phenomena; vibration testing. Unique £ front­
panel automatic calibrator waveform switch. Twin vertical amplifiers operate independent­
ly, simultaneously, differentially. Automatic triggering, automatic synchronization, single 
trace operation when desired. Sensitivity 10 mv/cm to 100 v/cm, 15 calibrated sweeps, ver­
nier extension. Horizontal amplifier de to 200 KC. 122A (cabinet) or 122AR (rack), $625.

0 0 0

times, 1 /x sec/cm to 5 sec/cm. Vernier, expander extend range 0.2 Msec/cm to 12.5 sec/cm. Twin hori­
zontal and vertical amplifiers, phase shift ± 1° 1 ’"
input on 6 most sensitive ranges. Common mode rejection 40 db. Stability 1 mv/hour after 
Triggering automatic, internally, line power, externally, 0.5 v or greater. £ 130B (cabinet) 
(rack), $650.

I— DC to 300 KC - “BIG SCOPE” PERFORMANCE
Models 130B/BR provide wide usefulness, simple operation and rugged dependability. 21 calibrated sweep 

to 50 KC; sensitivity 1 mv/cm to 125 v/cm. Balanced 
* warmup, 
or 130BR 

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

Call your (ty rep today for a 
demonstration of one of these

HEWLETT-PACKARD COMPANV1050A Page Mill Road Palo Alto, California TT^ a V
Cable “HEWPACK” DAvenport^n’oo SA-

CONTACT OUR ENGINEERING REPRESENTATIVES. NEELY sntcJ
FOR INFORMATION - Lo. Angele., 3939 Lanker.him Blvd T*RPRISES,
7-0721; San Carlo., 501 Laurel St., LY 1-2626; Sacramento 1317 FU. ™
ro82°JLSianT 9°' ShYf,°r SL' AC 3'8106; Phoenix', Ml E mu ' Gl
CR 4-5431; Tuc.on, 232 So. Tuc.on Blvd., MA 3-2564- M s,our' Ave.Blvd., N.E., AL 5-5586; La. Cruc.., 114 S. Water Si?JA 6 2486 9 ' 6501
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Tung-Sol transistors 
handle four major jobs 
in Beckman/Berkeley 
peak accuracy frequency 
counter

PRECr^
///

un- 
nor-

SAN FRANCISCO

PACIFIC WHOLESALE
1850 Mission St.
UN 1-3743

Your Tung-Sol Representative:
NEILL B. SCOTT
6542 Kensington Ave.
Richmond, BE 2-8292

Your stocking distributors:
OAKLAND

ELMAR ELECTRONICS
140 11th St.
TE 4-3311

SAN JOSE

SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

J
Plotter transcription of light-b> 

handwriting. See text
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® TUNG-SOL
ELECTRON TUBES 
SEMICONDUCTORS

on scholarship award in 
Future Engineers event, from J. H. Axe, chairman; E. Finley Carter, SRI: and 

John Sinclair, judging-panel member

r

T J'-
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Bio-Instrumentation Systems
Patrick Meehan, M.D., was one of a 

series of four speakers in a session 
headed, "Seeking a Logical Bio-Instru­
mentation System." Speaking to the 
press, he described the healthy, con­
scious individual in an abnormal en­
vironment. The topics of his colleagues 
included the anesthetized individual in 
a normal environment, and the 
healthy, conscious individual in a 
mal environment.

Discussing

naut, he expressed the belief that w^®n 

this adventure takes place, we 
know, through instrumentation, 

(Continued on page 20)

Wherever high reliability is a crit­
ical factor you’ll find many design, 
development and project engi­
neers selecting Tung-Sol compo­
nents. For technical assistance in 
application of Tung-Sol tubes, 
transistors, silicon rectifiers and 
miniature lamps, contact:

1

Discussing the bio-instrumentation 
systems designed for the LJ. S. astro-

will
more

r

MORE WESCON
fleet, the private fliers. His association 
has 83,000 members, covering all fly­
ing outside of the scheduled airlines 
and the military. The 12 million hours 
logged by these fliers is three times the 
total for the airlines. There are 108,000 
registered airplanes with 70,000 active 
at any given time as compared to the 
1 800 airline craft.

As a market, there would appear to 
be 8000 planes per year in need of 
retrofit expenditures of about $1000 
each on new communications equip­
ment. In his estimation, a $100,000 
airplane requires about $30,000 worth 
of electronic equipment.

Speaking for the airline pilots, J. D. 
Smith of the Airline Pilots Asociation 
stated that the all-weather system pro­
posed for 1963 completion is inade­
quate in the view of his group. He felt 
that there was a lack of communication 
to the pilots and insufficient considera­
tion of their particular point of view. 
As examples, he cited electronic flying 
aids which work well when operative, 
but create serious safety problems un­
der conditions of undetected failure. 
When good systems are developed, 
Smith feels that too much time is lost 
in getting them into the planes. He also 
stated a problem that arises with in­
creased automation in that pilots tend 
to lose the opportunity to mainain 
their proficiency. And proficiency is es­
sential for backup of automatic equip­
ment which fails.
Molecular Electronics

Microminiaturization, or mmz, formed 
the subject of other sessions. W. V. 
Wright of Electro-Optical Systems served 
as moderator in one of these, a panel 
discussion involving eight panelists. 
Wright stated his belief that molecular 
electronics will be the revolution of the 
next decade. It is a field which was 
launched 13 years ago by the tran­
sistor and the diode, but the current

and future steps are into the develop­
ment of non-isolated-component func­
tional electronic blocks.

Sample quantities of some of these 
are now available and it would appear 
that five years will elapse before they 
will reach production. He displayed 
examples of dendritic germanium in 
which Vs-inch lengths of wire form 
complete amplifiers and he demon­
strated a piece of equipment by means 
of which handwriting in the air per­
formed with a light source was able 
to pen-write the inscription, "WESCON 
1960," which appears below. The equip­
ment utilizes the lateral photo effect in 
single-crystal silicon.
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DIMENSIONAL 
CHANCE PER 
INCH OF TAPE 
IN INCHES

tracks or loss of contact with the re­
cording or playback head. Possibility 
of signal dropout or garbled or weak 
signals are minimized and reliability 
of recorded data is assured.

E. I. du Pont de Nemours & Co. (Inc.) 
Film Department G9, Wilmington 98, Delaware

Please send free, 12-page booklet of comparative test data to help 
netic tape reliability.
Name
Company.
Address
City  

the high initial tear strength of 
“Mylar” reduces chance of breakage 
and subsequent failure to record crit­
ical information. Chart 3 compares 
initial tear strength of “Mylar” and 
acetate. In addition, “Mylar” has 
the highest tensile strength of any 
instrumentation tape base. And 
“Mylar” does not lose its toughness 
with age, repeated playbacks or stor­
age because it has no plasticizer to 
dry out.

INITIAL TEAR STRENGTH 
(GRAVES TEST) 

per ASTM D-1004 49T

Less signal dropout.
Chart 1 shows that dimensional 
change in “Mylar” with humidity 
change is negligible compared to ac­
etate. This exceptional stability pre­
vents tape shrinking, swelling or cup­
ping that could result in shifting of

1.5 MIL 
"MYLAR"

CPU)
*«« u.i.fkt orr

Belter Thingi lor Belter living . . . through Chemistry

1.5 MIL 
CELLULOSE 

ACETATE
0.4

- • .010

- ■.005

IN 
-f .005

Magnetic tapes
of “Mylar”®

insure reliability of recording 
and playback

DIMENSIONAL STABILITY
Coefficient of humidity expansion:
Cellulose Acetate—15 x 105 inches/inch/% R H 
"Mylar"—1.1 x IO 5 mches/inch/% R.H.

T 015

co

= 2.0-- o

1 
I 
I 
I 
I 
I 
I 
I 
I

The superiority of “Mylar” can 
make an important contribution to 
reliability of your magnetic tape sys­
tem. Ask your magnetic tape sup­
plier to recommend the specific tape 
of “Mylar” for your needs.

Fewer garbled signals.
If magnetic tape picks up or loses 
moisture unequally across the tape 
width there will be a difference in 
length between the edges and center. 
Chart 2 compares this effect for 
“Mylar” and cellulose acetate tapes. 
Because “Mylar” is virtually non- 
hygroscopic there is no dimensional 
difference between edges and center 
to cause poor registration of timing 
across adjacent tracks on the tape.

Less tape breakage.
Since most breaks start as edge nicks,

DU PONT

MYLAR*
POLYESTER FILM

-50 -25

me evaluate mag-

Much information recorded on mag­
netic tapes can never be replaced be­
cause of the tremendous cost of du­
plicating test conditions. You can 
protect your investment in such val­
uable data with tapes of “Mylar”* 
polyester film. Their small addi­
tional cost is negligible compared to 
the cost of the data they contain. 
Here’s why they provide higher re­
liability than any other tapes:

CHART NO. 1

+25 +50 +75 
RELATIVE HUMIDITY
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about his condition than our opposite 
numbers ever knew about any earlier 
human adventurers. Computer tech­
niques will be used to reveal either 
present or future trouble for the space- 
borne astronaut.
Field Trips

As shown in the accompanying map, 
field trips were as geographically wide­
spread as Los Angeles itself. Interest­
ingly enough, the eight field trips sched­
uled and attended by 1055 bussing 
registrants covered facilities which did 
not exist two years ago.
Future Engineers

An exhibit area for the Future Engi-

Admiral Jaap speaking before the All-Industry Luncheon 
WESCON. Eberhardt Rechtin, at right, was 7th Region 

winner

neer displays was located adjacent to 
the registration desks in the annex. 
Thirty science students from nine west­
ern states put their projects on view. 
Sponsored by the San Francisco Section 
were four participants, one of whom, 
Donald Shapero, a student at Cubberley 
High School, Palo Alto, won second 
place in the awards, a $600 scholar­
ship for his work on magnetometry.

First presentation of the new deForest 
Award was made to the top winner 
from Los Alamos, N. M., Dwight Jaeger. 
A Future Engineers Symposium was 
held in connection with the youth ac­
tivities and ten of the 30 exhibitors 
presented talks.

"de Forest Award" henceforth to be 
associated with the chief honor to 
young person in our annual Future En­

gineers competitions.
"Your distinguished career is a source 

of inspiration to us all and you have 
our most sincere felicitations on this 

anniversary of your birth."

I i rirt£$ch *^5

All-Industry Luncheon
Culminating the major events of WES­

CON is the All-Industry Luncheon which, 
this year, was addressed by Rear Ad­
miral J. A. Jaap on the topic of, "Salt- 
Water Electronics." His discussion cov­
ered the special needs and require­
ments of electronic equipment and sys­
tems for the Navy. Both environmental 
and capability requirements present in­
creasing problems, as does the fact that 
costs keep rising. One of the problems 
he mentioned is the fact that where 
things used to take place with speeds 
measured in knots, they are now fre­
quently measured in machs.
Salute to de Forest

As it happened, the day of the All­
Industry Luncheon was also the 87th 
birthday of Dr. Lee de Forest, invalided 
in his Hollywood home. A message of 
greeting to de Forest, frequently called 
the father of radio, was voiced by Wal­
ter E. Peterson, chairman of the WES­
CON board of directors. It was trans­
mitted on 960 me by the devious, 
though appropriate, route from Bell 
Telephone Laboratories at Holmdel, N. 
J., to Echo I on pass No. 131, to the Jet 
Propulsion Laboratory facility at Gold- 
stone, Calif.

During the luncheon, the message 
was heard over the sound system. The 
text was as follows:

"Dr. de Forest, this message of con­
gratulations on your 87th birthday 
comes from WESCON 1 960 and a gath­
ering of many of your friends and ad­
mirers at the All-Industry Luncheon in 
Los Angeles.

"I am Walter E. Peterson, chairman of 
the WESCON board of directors, and 
am privileged from my presiding posi­
tion at this event to send you our heart­
felt greetings with the wish that you 
could have been with us to receive 
them in person.

"This message reaches you through a 
new miracle of communications, having 
been reflected from the Echo I balloon 
satellite circling the earth 1000 miles 
out in space. It was brought about 
through an arrangement with col­
leagues at Jet Propulsion Laboratory 
and other agencies associated with this 
extraordinary demonstration of the in­
genuity of American engineers and 
physicists.

"Your own pioneering contributions 
to electronic communication have simi­
larly captured public attention in their 
day and served us well over the years.

"We are indeed proud that you have 
agreed to the use of your name for the
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For immediate off-the-shelf delivery on any of TFs complete line of use-proved, guaranteed 
semiconductors and components, order today in the following quantities . . . factory prices* 
silicon transistors, germanium transistors, silicon diodes and rectifiers, and carbon film resistors* 
1-999 • sensistor silicon resistors: 1-499 • tan-T[-cap tantalum capacitors: 1-99

ELMAR ELECTRONICS
140 Eleventh Street • Oakland 7, California 

Tel: TE 4-3311 • TWX: -OA73

Texas Instruments Semiconductors at Your Fingertips NOW...
From Elmar Electronics
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Sunnyvale, Calif. Menlo Park, Calif.
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Microwave Electronics Corp.
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DAvenport 1-1200, Ext. 5353

Secretary-Treasurer—Kenneth W. Gardiner 
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Vice Chairman—H. J. Shaw
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Stanford University 
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Secretary—Douglas W. Dupen 
Associated Techdata, Inc. 
850 Hansen Way 
Palo Alto, Calif. 
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Treasurer—John P. Kern
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LYtell 1-8461, Ext. 204
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EMerson 9-7111, Ext. 709

Secretary-Treasurer—W. R. Vincent
Stanford Research Institute 
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DAvenport 6-6200, Ext. 3054

CIRCUIT THEORY
Chairman pro tern—R. C. Kiessling 
ITT Laboratories 
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DAvenport 1 -021 1

Chairman—Mark S. Blumberg, M.D.
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DAvenport 6-6200, Ext. 3106
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Secretary-Treasurer—L. Bruce Johnson 
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Lockheed Missiles and Space Division
Dept. 58-51, Building 204
3251 Hanover Street 3427 Janice Way
Palo Alto, Calif. Palo Alto, Calif.
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Vice Chairman—Gardiner L. Tucker
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Chairman—Louis Gado
Wiancko Engineering Co. 
499 Hamilton Ave. 
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DAvenport 6-7053
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3351 Alma Street 
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835 Thornwood Dr. 
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DAvenport 5-9382
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Mountain View, Calif. 
Yorkshire 8-3108
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Secretary-Treasurer—Robert D. Baker
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Chairman—Edward M. T. Jones
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Meeting Schedule 1960-1961
Monday Tuesday Wednesday

1st PGB, PGI PGA, PGCT, PGMIL

2nd PGRFI PGAP, PGEM

3rd EBSS PGBME, PGMTT,PGRQCPGEWS, PGSET

4th PGCS, PGEDPGEC, PGPEP

Antennas & Propagation

12 South Pa.
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6
7
8

20
21
26
27

4
5

12
13
18
19
24
25

*PGI
PGMIL; PGCT

*PGAP; * PGED/PGMTT;
PGEM
PGSET; PGEWS
PGBME; PGMTT

* PGPEP; PGEC; *PGI 
PGED

PGMIL; PGCT
*PGAP; PGEM

PGSET; PGEWS
PGBME; PGI; PGMTT
PGI

Product Engineering & reduction 
Reliability & Quality Control

PGMIL; PGCT
*PGAP; PGED

PGSET
PGRQC; PGBME; PGMTT
PGPEP; PGEC
PGED

PGMIL; PGCT
PGI
PGAPt
PGAPt; PGRQC; PGBME;
PGMTT
PGSET
PGAPt; PGED
PGPEP; PGEC

PGI
PGPEP; PGEC
PGED

PGMIL; PGCT
PGEM
PGBME; PGMTT
PGSET; PGEWS
PGEC

PGMIL; PGCT
PGRQC
PGEM; *PGAP; PGED
PGSET; PGEWS
PGBME; PGMTT
PGPEP; PGEC

PGSET 
PGEC

problem-free 
lacing

GUDELACE 
is engineered 
for

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.

6
7

13
20
21

January 1961
4

11
17
18
19

September 1960
*PGI 

PGCT
*PGED

PGSET
PGMTT/PGED

*EBSS
♦PGEC; PGPEP

October 1960
♦PGI
PGA; PGCT; PGMIL 

♦PGAP; PGEM
PGED/PGMTT
PGSET; PGEWS 
PGRQC

♦PGBME
♦PGPEP; PGEC

November 1960 
1 
2 
9

15
16
22
23

December 1960
PGI
PGMIL; PGCT
PGEC
PGSET
PGRQC

21
22
28

March 1 960
1
8

15
21
28

April 1961
5

12
18
19
25
26

May 1961
3
5

10
16
17
23

June 1 961
20
22

* Confirmed
t Tutorial series on plasma physics

20
24
25

February 1961

1
7
8

15

GUDEBROD
BROS. SILK CO., INC.

E/ectronic Division
225 West 34th Street, New York 1, N.Y. 

Executive Offices 
12th Street, Philadelphia 7, 

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

EBSS—East Bay Subsection
PGAP—Professional Group on
PGA—Professional Group on Audio
PGBME—Professional Group on Bio-Medical Electronics
PGB—Professional Group on Broadcasting
PGCT—Professional Group on Circuit Theory
PGCS—Professional Group on Communications Systems
PGED—Professional Group on Electron Devices
PGEC—Professional Group on Electronic Computers
PGEM—Professional Group on Engineering Management
PGEWS—Professional Group on Engineering Writing & Speech
PGI—Professional Group on Instrumentation
PGMTT—Professional Group on Microwave Theory & Techniques
PGMIL—Professional Group on Military Electronics
PGPEP—Professional Group on
PGRQC—Professional Group on
PGRFI—Professional Group on Radio Frequency Interference
PGSET—Professional Group on Space Electronics & Telemetry



Common Text Abbreviations
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I

oz—ounce

I

o
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i

JAN 
K 
L

these 
besides

St.
U.S.
U.S.A.

abbreviations

Fig.
GMT
IRE

A 
Awg 
Btu 
C 
Eq. 
F 
FCC

# 
/ 
%

Co. 
Corp. 
Inc.

2. Hyphenate

kw—kilowatt 

kwhr—kilowatthour 

lb—pound 

l-f—low frequency 

log—common logarithm 

ma—milliampere 

max—maximum 

me—megacycle 

mew—modulated c-w 

meg—megohm 

m-f—medium frequency 

Mfg.—Manufacturing 

mg—milligram 

mh—millihenry 

min—minutes, minimum 

mm—millimeter 

mmf—magnetmotive force 

mph—miles per hour 

mv—millivolt 

mw—milliwatt 

fi—micron 

fia—microampere 

pf—microfarad 

ph—microhenry 

psec—microsecond 

pv—microvolt 

pw—microwatt 

fi fi—micromicron 

ppf—micromicrofarad 

N.Y.—New York

p—page

p-f—power factor

p-m—phase modulation, permanent magnet 

p.m.—post meridiem 

psi—pounds per sq in.

qt—quart

r-f—radio frequency

rms—root mean square

rpm—rev. per min

rps—rev. per sec

see—single cotton covered

sec—second; secant

shf—superhigh frequency

sin—sine

sinh—hyperbolic sine

spdt—single pole double throw 

sp gr—specific gravity

sp ht—specific heat

spst—single pole single throw

sq—square

sq cm—square centimeter
sq ft—square foot

sq in.—square inch

ssc—single silk covered 

s-w—shortwave

ton—tangent
tanh—hyperbolic tangent 

t-m—time modulation

trf—tuned radio frequency

uhf—ultrahigh frequency

U.S.—United States

U.S.A.—United States of America 

v—volt

v-a—volt ampere

vers—versed sine

vhf—very high frequency 

vlf—very low frequency 

vtvm—vacuum tube voltmeter

v-u—volume unit

w—watt

whr—watthour

yd—yard

yr—year ____ _________________

A—angstrom unit 

abc—automatic bass compensation 
a-c—alternating current 

a-c/d-c—a-c or d-c 
a-f—audio frequency 
ofc—automatic freq, control 

a-m—amplitude modulation 

a.m.—ante meridiem 

amp—ampere 
amp hr—ampere hour 
antilog—antilogarithm 
atm—atmosphere 

at. wt.—atomic weight 
avc—automatic volume control 

Btu—British thermal unit 

C—degrees centigrade 
c—candle 

cal-—calorie 
cemf—counter emf 

cgs—centimeter gram second 
cir mils—circular mils 
cm—centimeter 

colog—cologarithm 

Co.—company 

Corp.—Corporation 

cos—cosine 

cosh—hyperbolic cosine 

cot—cotangent 
cps—cycles per second 
c-r—cathode ray 

cro—c-r oscilloscope 

esc—cosecant 

cu—cubic 

cu cm—cubic centimeter 

cu ft—cubic foot 

cu in.—cubic inch 

c-w—continuous wave 

db—decibel 

d-c—direct current 

dec—double cotton covered 

deg—degree 

d-f—direction finding 

diam—diameter 

dpdt—double pole double throw 

dpst—double pole single throw 

emu—electromagnetic unit 

Eq.—equation 

esu—electrostatic unit 

etc—and so forth 

F—degrees Fahrenheit 

FCC—Federal Communications Commission 

Fig.—figure 

f-m—frequency modulation 

f-m/a-m—f-m or a-m 

fpm—feet per minute 

fps—feet per second 

ft c—foot candle 

ft lb—foot pound 

h—henry 

h-f—high frequency 

hp—horsepower 

hr—hour 

icw—interrupted c-w 

i-f—intermediate frequency 

iff—identify friend or foe 

in.—inch

Inc.—incorporated 

j—joule

JAN—Joint ^rmy-Navy 

K—Kelvin 

kc—kilocycles per second 

kg—kilogram 

km—kilometer 

kv—kilovolt 

kva—kilovolt ampere

GRID CHARACTERISTICS
Standards & Style

Numerous requests reach the Grid 
for information on the rules that gov­
ern our style for abbreviations and 
capitalization. Since these requests 
come from others besides Grid re­
porters, it would appear there is a gen­
eral problem in this respect and the 
following information may be of in­
terest. It was developed originally by 
the editors of "Electronics" in collabo­
ration with representatives of 
American Standards Association.
General Rules for Abbreviation
1. Omit periods except where the ab­

breviation spells a word, and except 
in cases such as the following-.

Mfg. 
Mr. 
N.Y. 

two-letter
of two-word combinations. Do not 
hyphenate abbreviations consisting 
of three or more word combinations, 
as:

a-c (alternating current)
a-f (audio frequency) 
f-m (frequency modulation) 
avc (automatic volume control) 
cro (cathode ray oscilloscope) 
dpdt (double pole double throw)

3. In illustrations and text, adjustments
and connections are in solid caps 
(corresponding with actual equip­
ment), as: REGT OUT

4. Use the same abbreviation for both 
singular and plural forms of a word, 
and for the various grammatical 
forms such as nouns, adjectives, and 
adverbs.

5. Text abbreviations are lower case 
except where proper names are in­
volved, and in cases such as the 
following:

(angstrom)
(American wire gage) 
(British thermal unit) 
(centigrade) 
(equation) 
(Fahrenheit)
(Federal Communications

Commission)
(figure)
(Greenwich mean time)
(Institute of Radio Engi­

neers)
(Joint Army-Navy)
(Kelvin)
(lambert)

6. In text, do not use the symbols: 
(degrees) 
(minutes, feet) 
(seconds, inches) 
(number, pounds) 
(per) 
(per cent)

Degrees are implied, without the use 
of either abbreviation or symbol, when 
specifying temperature values, such as 
-15 C or 77 F.
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Breakthrough in tube technology 
opens up new range of reliability

new chapter in power-output capabilities of high 
power microwave and certain negative grid tubes. 
The result: a whole new spectrum of tube reliability 
and performance. Beryllium oxide is now being 
used in several Eimac production tube types gener­
ating ten kilowatts and above.
This significant advance in the state of the art of 
manufacturing electron tubes has been pioneered 
by an Eimac sponsored research program. Eimac 
sponsored research has also resulted in the recent 
introduction of the first practical quartz-to-metal 
seal. Eitel-McCullough, Inc., San Carlos, California.

You are looking at a major advance in tube design. 
This ceramic envelope is made with beryllium oxide 
—an amazing insulating material now introduced 
by Eimac for electron tubes. It offers thermal con­
ductivity ten times greater than any other material 
in use today. It provides low losses, high breakdown 
strength and a comparatively low dielectric constant 
for improved bandwidth in critical applications such 
as output windows.
With the introduction of beryllium oxide, Eimac 
breaks through the problem of dissipating ever 
larger amounts of heat in dielectrics. And opens a
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•Al ...
Stripeika

1942; Stanford, MS 1947, PhD 1952. 
Stanford ML, research assistant and 
Sperry Gyroscope Fellow; Varian Asso­
ciates, consultant; Hewlett-Packard Co., 
member of advanced development staff; 
Navy, radar countermeasures officer, 
member of technical mission to Japan.

•'w*. ’

Professional Group on 
Antennas & Propagation

Chairman: Richard C. Honey, tech­
nical program coordinator, electromag­
netics laboratory, Stanford Research In­
stitute. CalTech, BS physics; Stanford, 
EE, PhD. Navy, radio technician. PGMTT, 
RESA, Sigma Xi.

Chairman: Donald A. Dunn, director 
of research, Eitel-McCullough, Inc., and 
senior research associate, Stanford Elec­
tronics Laboratory. CalTech, BS 1946; 
Stanford, MS, Engineer, LLB, and PhD. 
Member California bar, Sigma Xi. Ad­
mitted to practice, U. S. Patent Office.

Secretary-Treasurer: John T. Lavris­
cheff, Lawrence Radiation Laboratory, 
University of California.

Vice Chairman: Eugene A. Aas, divi­
sion leader, product-engineering depart­
ment, Sandia Corporation. North Da-

Treasurer: Charles Susskind, associate 
professor, electrical engineering depart­
ment, University of California. CalTech, 
BSEE 1948; Yale, MEng 1949, PhD 1951. 
Stanford, research associate and lec­
turer ML, assistant to director; Univer­
sity of California, 1955; USAF, radar 
specialist. Author, "Dictionary of Style," 
SF Press; Clerk-Maxwell Premium paper, 
British IRE, 1952. British IRE, APS, ASEE, 
History of Science Society, Society for 
the History of Technology, Sigma Xi, 
Tau Beta Pi.

kota Agricultural College, BSEE. Farns­
worth Television and Radio Corp., mis­
sile guidance development; U. S. Army 
Signal Corps, radar officer; General 
Electric, test engineer. Tau Beta Pi.

Vice Chairman: Stanley F. Kaisel, 
president and technical director, Micro­
wave Electronics Corp. Washington Uni­
versity, BSEE; Stanford, MA and PhD. 
Litton Industries, 1955-1958; Stanford, 
ERL and ML research associate; RCA 
research engineer; Washington Univer­
sity, instructor; Harvard, special re­
search associate; and USAF, technical 
observer.

Chairman: Alexander J. Stripeika, 
head of research & development engi­
neering divisions, electronics engineer­
ing department, Lawrence Radiation 
Laboratory, University of California. 
BSEE. U. S. Navy, electronics officer.

Susskind

Secretary: Peter D. Lacy, vice presi­
dent and director of engineering, Wil- 
tron Co. University of Florida, BSEE

Vice Chairman: Raymond L. Leada­
brand, head of propagation group, 
Stanford Research Institute. San Jose 
State College, BS communication engi­
neering 1950; Stanford, MSEE 1953. 
Stanford RPL, staff member 1952-1955; 
Philco Corp., field engineer 1950-1952. 
Sigma Xi, Commission III URSI, AAAS, 
AGU, Study Group VII CCIR.

Secretary: Tetsu Morita, head of ra­
diation systems group, electromagnetics 
laboratory, Stanford Research Institute. 
University of Nebraska, BSEE 1944; 
Harvard, MS communications engineer­
ing 1945, PhD engineering sciences 
1949. Sylvania Electric Products Co., 
consultant 1953; Trans-Sonics Inc., con­
sultant 1951-1953; Harvard, research

(Continued on page 32)
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INFORMATION:
Available from Tech-Ser

P. O. Box 6544 
San Diego, Calif. 
ACademy 2-1121

CURVE TRACER MW-1 Displays 
families of characteristic curves 
for PNP and NPN transistors. 
Operational range includes highest 
maximum and lowest impedances 
available. Adaptable to test vacuum 
tubes. Bulletin TT-108

BETA TESTER KT-1 Portable 
transistor tester, measures Betas 
hie and Ico. Two transistor sockets 
— one standard, the other for tran­
sistors with long leads.

Bulletin TT-106

IMPEDANCE 
MEASURING 
SYSTEM...

QJOQpaj = D-Dog]Dtj SFetf’flfSSr-jnrDarace Model 
©)0 BDd® 2m Laifc)©f?aEiQe)Ba57 Favorite

NEW HIGHER ACCURACY 
Resistance, 0.05%—capacitance and 
inductance, 0.1 %.

NEW GREATER RESOLUTION 
Four-dial Dekadial® decade dial provides 
120,005 divisions of resolution.

NEW IMPROVED RESISTORS
Extremely low temperature coefficient and 
high stability assure measurements 
of maximum accuracy.

NEW NO ZERO CAPACITANCE
Requires no correction for zero capacitance inside 
the bridge. Simplifies making three-terminal 
capacitance measurements.

Includes both ac and de generators and detectors which have been specifically designed 
for use with the bridge, thus assuring adequate sensitivity for attaining specified accu­
racy throughout the measurement range.

Price: $1095, f.o.b., Portland, Oregon. Delivery 30 days.

IT/:I /a I 
'//TECH-SER, INC.
Electronics Engineering Representatives 
3540 Wilshire Boulevard / Los 
Angeles 5, Calif. Dunkirk 5-1765

OFFICES: 
640 Donohoe Street
East Palo Alto, Calif.
DAvenport 5-3251

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

CHerry 6-3331

ELECTRO-MEASUREMENTS, INC.

Direct toll-free telephone — In Son 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.
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Vice Chairman: Keith F. Killam, Jr., 
associate professor, department of phar­
macology, Stanford University School 
of Medicine. Tufts College, BS biology

and chemistry 1948; University of Illi­
nois, MS pharmacology 1953, PhD in 
pharmacology 1954; Karr Fellowship 
from Smith, Klein and French; senior 
research fellowship, USPH; University 
of California Medical Center at Los 
Angeles-Public Health Service, National 
Institutes of Health, senior research fel­
low, research pharmacologist. Smith, 
Klein and French Laboratories, research 
pharmacologist; University of Illinois, 
research associate. American Society of 
Pharmacology and Experimental Thera­
peutics, AAAS, New York Academy of 
Science, Western Pharmacology Society, 
Psychopharmacology Study Section NIH, 
Editorial Board International Review of 
Neurobiology.

Chairman: Kenneth P. Patterson, sen­
ior development engineer, Sunnyvale 
Development Center, Sperry Gyroscope 
Co. University of California, Stanford 

(Continued on page 34)

Secretary-Treasurer-. Stanley Oleson, 
Stanford Research Institute.

the 
ilable

I

Vice Chairman: Charles Wilkins, man­
ager of circuit development, Ampex 
Professional Products Co. Georgia In­
stitute of Technology, BA physics 1947; 
Emory University, MSEE 1948. Ampex, 
1958; David Bogen Co., assistant chief 
engineer, Bogen-Presto; Techcraft Inc., 
chief editor; American Machine and 
Foundry Co. AES.

MORE PGAP
fellow and head of antenna research 
group 1949-1953. PGMTT, APS, Sigma 
XI, Pi Mu Epsilon, RESA.

Secretary-Treasurer: Kenneth W. Gar­
diner, research engineer, control systems 
laboratory, Stanford Reseach Institute. 
CalTech, BA applied physics 1949; MIT, 
SM electical engineering 1954. SRI, 
1954; MIT, research engineer; Motorola 
research laboratory, research engineer. 
PGAC, Sigma Xi, RESA.

Professional Group on 

Bio-Medical Electronics

Professional Group on 

Communications Systems

Sampling Technique
Detailed returns provided by W. T. 

Selsted, Ampex Corporation, chairman 
of the tellers committee for the recent 
Section elections, revealed that the total 
number of ballots cast was 111. Of 
these, the largest number of votes re­
corded was, as it should have been, for 
the contested position of treasurer— 
1 05 votes.

Considering the 3892 then current 
members in the San Francisco Section, 
this amounts to 0.0285 per cent, an 
even smaller turnout than that ordi­
narily experienced in a normal, uncon- 
troversial local election.

If the election did not set any rec­
ords for ballot-box stuffing, however, 
it did provide an interesting sample of 
geographical activity. Of the 1 1 1 total, 
the East Bay provided 20, San Francisco 
proper—3, the area from San Mateo 
to Redwood City—7, Menlo Park to Los 
Altos (including Palo Alto)—63, Sunny­
vale and south—9, and those whose 
post offices generate unintelligible post­
marks—9.

MEETING REVIEW
What to Do When the Flash Comes

The engineer should be flexible in 
his choice of components to do the best 
job. As an example, the new -hp- r-f 
voltmeter (411 A) uses both vacuum 
tubes and semiconductors.

Problems of the future will probably 
involve photoconductors, tunnel diodes, 
new high-voltage diodes, new transist­
ors, solid-state materials, phosphors, 
atomic frequency transducers, electron 
tubes, etc. New developments come con­
stantly.

Cage gave a very warm 
esting lecture.

One of the needs of the new Group 
is the service of a photographer to cover 
meetings and other activities. Any Pres 
ent or prospective member of PGI Wl 
a hobby or interest in photography waS 
asked to communicate with the Group 
reporter, the author of this reV.'.e^e 
Possession of a suitable camera wi 
helpful, but is not essential, s'nC® 
Grid staff Speed Graphic is avai- 

as required.
-Les Burlik

For its initial organizational meeting, 
the new San Francisco Chapter of PGI 
convened in the new Physics Hall in 
June. After the proposal of the slate of 
officers (since elected) by the local or­
ganizer of the group, H. A. Kazanjian, 
Peninsula Associates, they heard a pa­
per by John M. Cage, director of de­
velopment, Hewlett-Packard Co.

Cage spoke on the subject of, "Man­
agement for Creativity and Productivity 
in Electronic Instrumentation." Accord­
ing to Cage, the engineer must be able 
to work his way out of a problem.

He must know all available instru­
ments which pertain to his problem and 
must keep in close contact with new 
instruments so that he may have the 
most advanced knowledge of what the 
field offers.

The engineer needs imagination; he 
needs to know how to follow through 
when flashes of intuition come after 
intensive work. He needs to have frank, 
understanding discussions with his su­
perior.

Professional Group on Audio

Chairman: Wesley Mort Fujii, mana­
ger, contract development section, Am­
pex Professional Products Co. Illinois 
Institute of Technology, BSEE 1952. 
RCA, broadcast equipment; Ampex, 
1955. AES, Tau Beta Pi, Eta Kappa Nu.

Chairman: Mark S. Blumberg, M.D., 
head of health economics group, Stan­
ford Research Institute. Johns Hopkins 
University and Harvard, pre-medical 
training; Harvard Medical School, M.D. 
1950; Bellevue Hospital, interneship; 
Harvard School of Public Health, spe­
cial student 1955. SRI, 1956; U. S. Pub­
lic Health Service, acting chief of 
health conservation section, occupa­
tional health program; operations re­
search office, operations analyst. Oper 
ations Research Society of America, 
American Statistical Association, Re­
search Society of America, International 
Hospital Federation.
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NEW PRODUCT CAPSULE 
ADVERTISEMENT

Solid State Products, Inc., One Pin­
gree Street, Salem, Massachusetts, Pio­
neer 5-2900.

ENGINEERING 
CORPORATION

MENLO PARK:
635 Oak Grove • DA 6-7937

McCarthy Associates, Inc.
ENGINEERING SALES AND SERVICE

ipressed
at the variety of 

power supplies available 
quickly from McCarthy

Your Parts Custom Coated By —

(SAUNDERS

Silicon Trigistor
The SSPI Trigistor, available now in 

quantity for immediate delivery, is the 
first PNPN device designed specifically 
for logic circuitry at practical levels—in 
the l-to-8-ma range. This device fea­
tures complete on-off control at a single 
base terminal, with drive requirements 
on rhe micro-ampere level.

Since this single component will often 
replace two transistors, plus several as­
sociated capacitors and resistors, sta­
tistical reliability for a given system 
can be significantly improved. The num­
ber of required components can often 
be cut by as much as 50 per cent.

No mounting insulation is needed, 
since all active elements are isolated 
from the case. Complete MIL-S-19500 
environmental capability has been in­
corporated.

PASADENA:
1055 E. Walnut • MU 1-7411

where*
can you get TEEHLOra 

and KEL-F

COATING Now he calls McCarthy for complete data on any of 150 
power supplies. He gets help on proper application, plus 
good follow through on problems. He can choose from 
four comprehensive lines, with current outputs from 1 
ma to 500 amps . . . voltages to 500,000 volts. With so 
many models available, he usually fills his needs with 
standard types, avoiding the extra cost of specials.

McCarthy supplies the following types:
• Militarized
o Special
o Laboratory types

—regulated or unregulated 
e Frequency sources
• AC line regulators

—electronic type . . . 
transformer and mag amp 
type—400 cycle . . . 
airborne . . . militarized

Write or ’phone in your needs.

o Mag-amp
o Fully transistorized
o High voltage-klystron, 

electrostatic, x-ray, 
insulation testers

® DC to DC 
o DC to AC 
© AC to DC 
o AC to AC 
o Airborne

Instruments to Control... Measure... Record
SAN DIEGO:
3460 Ingraham St. • BR 4-1100

PHOENIX:
111 W. Osborn Rd. . CR 9-1891 

SACRAMENTO-FOLSOM- 
Enterprise 1-0879 > local call

Production and Experimental Runs

Engineering Assistance • Immediate Delivery

Ts? 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
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PROFESSIONAL GROUPS
The PEP BoysProfessional Group 

Electron Devices

1951; Polytechnic Institute of Brooklyn, 
doctorate, electrical engineering 1958. 
Litton, 1955; Signal Corps, engineer in 
charge of microwave-tube research and 
development 1946-1955; Signal Corps, 
thermionics branch 1945; GE Research 
Laboratory, OSRD research. Tau Beta 
Pi; Eta Kappa Nu; Sigma Xi; B. J. 
Thompson papers award, IRE.

Hull Shaw
Chairman: Joseph F. Hull, director of 

research, Litton Industries. University of 
Wisconsin, BSEE 1943; Rutgers, MSEE

Vice Chairman? H. John Shaw, sen­
ior research associate, Hansen Labora­
tories, and research associate, physics 
department, Stanford University, Uni­
versity of Washington, BSEE 1941; Stan­
ford, MAEE 1942; PhDEE 1948.

emr
SOSCOP

Vincent

1 Performance of the e.m»r telemetry 
package on crucial Air Force TITAN 
tests flights won e.m.r a commenda­
tion from Martin Company.
In telemetry, e.m.r can take single 
responsibility for entire data systems 
. . . airborne or ground . . . analog 
or digital . . . PCM, PDM, PAM, 
FM/FM ... in any combination. For 
your telemetry problems contact....

Secretary: Jules Needle, head of tube 
research and development branch, re­
search and engineering department, Syl­
vania STO. University of Michigan, PhD 
in electrical engineering 1951. Univer­
sity of Michigan, instructor and assistant 
professor, department of electrical en­
gineering 1942-1955; Northwestern Uni­
versity, associate professor in electrical 
engineering and head of electron tube 
laboratory. Sylvania Electric Products, 
consultant 1953-1954 and 1958. 
PGMTT, Sigma Xi, Phi Kappa Phi, Eta 
Kappa Nu.

Isberg

Treasurer: Murray Disman, group 
leader, traveling-wave-tube develop­
ment group, Eitel-McCullough, Inc. New 
York University, BSEE 1953; Stanford, 
MS 1955, PhD 1959. Eitel-McCullough, 
1959. American Physical Society, Sigma 
Xi, Tau Beta Pi, Eta Kappa Nu.

Vice Chairman: R. A. Isberg, senior 
engineer, contract-engineering section, 
Ampex Professional Products Co. Colo­
rado State College, AB physical science 
1935. California Research & Develop­
ment Co., lead engineer in systems and 
controls section 1951-1952; KRON-TV 
and KRON-FM, chief engineer 1946- 
1951; past chairman SFS; San Francisco 
Engineering Council, vice chairman 
1952; SMPTE, past chairman 1957.

Secretary-Treasurer: W. R. Vincent, 
head of communications and propaga­
tion laboratory, Stanford Research In­
stitute. Michigan State College, BSEE 
1947, MSEE 1951. SRI, 1955; Bell Air­
craft Corp., unit leader in charge of mis- 
sile-communications-equipment develop­
ment 1948; Army Signal Corps, radio 
technician 1943-1946.

MORE PGCS
University, University of Virginia. U. S. 
Army Signal Corps, development and 
systems-planning engineering. PGEM, 
PGMIL.

Electro - Mechanical 
; Research, inc.

0* Box 3041, Sarasota. Florida

mO
Hee die Disman

■

In the July issue of the Newsletter 
of The Professional Group on Produc­
tion Techniques, there was announced 
an action which had been taken at the 
March 23 meeting, involving a title 
change for the organization. It was first 
established by a successful motion that 
the field of mechanical environmental 
electronics be regarded as within the 
scope of PGPT. Another motion, which 
was defeated, was to change the name 
to Professional Group on Product En 
gineering. Finally, a successful motion 

established the revised title at 
sional Group on Product Engineering 

Production, or PGPEP.



ANNOUNCING Electronic Research Associates

power supplies NOW AVAILABLE for
Representing: IMMEDIATE DELIVERY from TECH-SER’s

Los Angeles STOCK!
FEATURING ERA’S proven leadership in

quality and reliability for all SOLID STATE,
SHORT-CIRCUIT PROOF,TRANSIENT PROOF,

CLOSE REGULATION, LOW RIPPLE, SPACE-
I WEIGHT SAVING TRANSPAC Designs

UP T©

Outputc Current MAModel No. Volts-DC

TR436 M 4-36 0-500

HIGH CURRENT TRANSPAC (Battery Substitute)

0-2000TR 6-32R

MINIATURE TRANSPACS

CALIFORNIA N EVADAARIZONA

SEPTEMBER 1960
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J© 4D

THE 
MINUTE

Gladding McBean & Co.
TECHNICAL CERAMICS

Electronic Mechanics Inc.
MYKROY, THERMICA, ALCEROY

Guardian Electric Mfg.
RELAYS, STEPPERS, CONTACTORS, 

PROGRAMMATION

TR5A 
TR10A 
TR20A 
TR30A
TR40A 
TR50A 
TR100A 
TR150MA
TR300MA

5-10 
10-20 
20-30 
30-40 
40-50 
50-55 

100-110 
150-160 
300-310

Selectable: 
6, 12,18, 24 or 32

0-200 
0-200 
0-150 
0-150 
0-150 
0-150 
0-100
0-100 
0-100

OFFICES:
640 Donohoe Street 
East Palo Alto, Calif. 
DAvenport 5-3251

P. O. Box 6544 
San Diego, Calif. 
ACademy 2-1121

ROTARY SWITCHES' COMMUTATORS

T. LOUIS SNITZER CO.
ELECTRONIC ENGINEERING REPRESENTATIVES

Consolidated Electro-

CONNECTORS

Peerless Electric Products

Division 
Altec-Lansing Corp. 

TRANSFORMERS

JACK KAUFMAN
126 - 25th Avenue 

San Mateo, California 
Fireside 1-4942

V*/J u Q-Crttn ”,«•

5354 West Pico Blvd., Los Angeles 19. Calif. • WE 8-2073 
510 South Mathilda Ave., Sunnyvale. Calif. • RE 6-6733 
7814 Ivanhoe Avenue. La Jolla, California • GL 4-2191

NEW LAB TRANSPAC: Outstanding buy featuring contin­
uously adjustable current limiting 
for complete transistor and circuit 
protection.

3540 Wilshire Boulevard 
Angeles 5, Calif.

That describes our technical staff. We have 
a time-saving technical organization which 
is ready, right now...with up-to-the-minute 
information covering every facet of our 
manufacturers' products and capabilities. 
The Snitzer team of engineers can be an 
extension of your engineering department 
when it comes to the application of the 
products we are in business to know best. 
Save time —phone any of our convenient 
offices concerning:
Behlman Engineering Co. • Data Instru­
ments, Division of Telecomputing Corp. • 
Electro-Pulse, Inc. • Franklin Electronics, 
Inc. • General Communication Company • 
Keithley Instruments, Inc. • Microwave 
Associates, Inc.® • Pacific Electro Mag­
netics • Polarad Electronics Corporation • 
Sierra Electronic Corporation • Telonic 
Industries, Inc.

‘'Represented in California anil Ncvnilu

:Vi
•/SjTECH-SER, INC.
Electronics Engineering Representatives

I Los
DUnklrk 5-1765

Vacuum Tube Products
Division 

Hughes Aircraft Co.
STORAGE MEMORY TUBES, SPOT WELDERS, 

VACUUM APPARATUS



NEW GRID RETURNS
Letters to the Editor

East Palo Alto, Calif.

Frequency ranges 25-54, 140-175, 400-470,

WRITE FOR BULLETIN

Local Rep.: James S. Heaton • 413 Lathrop Street, Redwood City • EMerson 9-5278

these

be-Just as the IRE has declined to
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The Model 560-FM 

Standard Signal 

Generator 
is specifically 

designed to meet 
the exacting 
requirements 

of the Mobile 
Communications 

industry.

Model 560-FM
Price - $640.00

Model S1000 S-band 
parametric amplifier'0 

Micro mega Corporation
4 1 34 Del Roy Ave Venice. Calif. / EXmont 17137

Kc.
Peak deviation to ±16 Kc. read directly 

on meter.
Residual FM less than 100 cycles at 460 Me.
Output 0.1 to 100,000 microvolts accurate 

±10% across 50 ohm termination.
Excellent stability.
Modulation by 1000 cycle internal > 

or by external source. /jt

MEASUREMENTS
Standard Signal 

Generator
for mobile communications...

890-960 Me.
Fine tuning control shifts carrier ±8

It would nevertheless be worthwhile 
for it to acknowledge and endorse of­
ficially the efforts of various other so­
cieties in these nontechnical areas.

The IRE's Constitution lists as one of 
its aims, "the maintenance of high pro­
fessional standards among its mem­
bers." But what is meant here by "pro­
fessional standards" remains unspeci­

fied.

The IRE cannot beneficially ignore 
the profound changes that are taking 
place in the engineering profession as 
a whole (involving some 700,000 engi­
neers), particularly the widespread pro­
motion of registration, the rapid growth 
of the NSPE, the significant contribu­
tions of the ECPD and the EJC, and the 
gradual implementation of the so-called 
Functional Plan as an additional step 
toward the long-sought unity of the en­
tire engineering profession.

Technical proficiency and advance­
ment alone do not make an engineer 
professional. They must be supple­
mented by recognition of the obligations 
of the engineer to his employer and 
employees, his colleagues, his profes­

sion, and the public at large; by aware­
ness of the impact of technology on the 
vital affairs of mankind; by exemplary 
adherence to a code of ethics; and by 
commitment to the highest standards of 
technical performance and personal con­

duct.

Nor can it prudently ignore the in­
creasing danger of many young engi­
neers naively choosing the short-range 
material objectives of "professional" 
unions in preference to the long-range 
ideals of a true profession.

The IRE has chosen, perhaps wisely, 
to remain a purely technical society, 
and not to become involved in social, 
economic, legislative, and other non­
technical matters affecting engineers.

GAIN, (db)

1.51______
1.-50 MC

z BANDWIDTH. MEGACYCLES

— SYSTEM NOISE pCURE, (db) __ —-

NOISE FIGURE I
-------- EXCLUSIVE OF CIRCULATOR___________

—ISOLATOR I MIXER

FREQUENCY IN MEGACYCLES The IRE need not, as an organization, 
commit itself on the many social, eco­
nomic, and legislative questions that 
face the profession. But there is nothing 
in its Constitution to prevent it from 
encouraging its individual members to 
further their own professional develop­
ment and help upbuild the profession, 
by active participation in some society 

whose activities do extend into 
nontechnical areas.

Micromega parametric 
amplifiers give you 
this performance consistently

You can expect this kind of performance day- 
in. day-out with Micromega amplifiers. Low 
noise figure, wide tuning range, freedom 
from spurious responses and excellent sta­
bility are their outstanding characteristics. 
The parametric amplifier assembly consists 
of a three-port ferrite circulator, a reflection­
type diode amplifier, a pump klystron, a vari­
able attenuator, and a directional coupler 
monitor. For some applications, ferrite isola­
tors may be necessary between the antenna 
and the circulator and/or between the circu­
lator and mixer. Micromega engineers will 
custom-design these amplifiers to optimize 
the electrical characteristics most important 
for your applications. Literature and detailed 
information are available from the company.

MEASUREMENTS 
A McGraw-Edison Division 

BOONTON, NEW JERSEY

Dear Sir:

The valuable suggestions of Messrs. 
Radius and Hendriks in the Grid-Bulle­
tin (July, I960, p. 26) are long overdue
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NSPE

New York, N. Y.
Dear Sir:

PRECISION PRODUCTS

EDUCATION

Back to School
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SHALLCROSS

Sincerely yours, 
L. G. Cumming, 
Secretary, JTAC

Yours very truly, 

Keith W. Henderson 

Member, AIEE, IRE,

come involved in nontechnical matters, 
the NSPE has declined to become in­
volved in technical matters. But every 
alert NSPE member is familiar with that 
Society's Policy 51:

ELECTRO-LOGIC
CORP.

MODULAR
ENCLOSURES

ELECTRONIC
SLIDES

DIGITAL VOLTMETERS
DATA TRANSPONDERS 
DATA SYSTEMS

ELECTRONIC 
CABINET COOLING
EQUIPMENT

WHEATSTONE BRIDGES 
DECADES
ROTARY SWITCHES

SMITH-FLORENCE 
COMPANY 
PRECISION 

POTENTIOMETRIC 
VOLTMETERS

CABLE FAULTFINDERS 
Hl-V. POWER SUPPLIES

MCLEAN
ENGINEERING 
LABORATORIES

BOONTON RADIO 
CORPORATION 

Q METERS 
RX METER 

AM-FM SIGNAL 
GENERATORS

NORTHEASTERN
ELECTRONIC CO.

COUNTERS

BIRD ELECTRONIC 
CORPORATION 
UHF WATTMETERS 
UHF RESISTORS 
UHF RF FILTERS

KROHN-HITE 
CORPORATION 
FILTERS 
OSCILLATORS 
POWER SUPPLIES 
POWER AMPLIFIERS
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VAN GROOSCOMPANY
ELECTRONIC SALES ENGINEERING REPRESENTATIVES 

SOUTHERN CALIFORNIA OFFICE
21051 Costanso Street. Woodland Hills / Dickens 0-3131

NORTHERN CALIFORNIA OFFICE
1178 Los Altos Avenue. Los Altos / WHitecliff 8-7266

ELECTRONIC
PRODUCTS, INC.

"The NSPE directs its efforts to those 
professional [nontechnical] matters of 
common interest to all professional engi­
neers. In addition, membership and ac­
tive participation in at least one of the 
technical societies representing his field 
of practice is recognized as essential for 
achieving full stature as a professional 
engineer. NSPE, therefore, recommends 
that each member join and support the 
work of the technical society which 
serves his particular field of practice."

Member* of the San Francisco Section! Arise! 
You hove nothing to lose but rfi. Case histories 
are on file at the Grid office. Contact Chairman 
Dunn if you are interested in this type of com­
mittee activity.—Ed.

The FCC has requested that 
stimulate the interest of active 
neers in serving on FCC-sponsored Co­
operative Interference Committees (CIC). 
These committees are doing excellent 
work as indicated in the attached prog- 
gress report list and case histories.

The JTAC now wishes to enlist your 
further co-operation in interesting your 
members in these committees.

iiai

Engineering and Sciences Extension 
of the University of California has pub­
lished a fall catalog containing listings 
of all offerings, including a new course, 
Creativity and Inventive Design, to be 
given at Livermore. Also available for 
bulletin-board posting is a listing of 
Peninsula courses, including two to be 
given at Stanford Research Institute, 
Menlo Park; thirteen to be given at 
Mountain View Union High School; and 
seven to be given at Sequoia Union 
High School, Redwood City; as well as 
two evening lecture series on Micro- 
Electronic Engineering and Materials for 
Missiles and Spacecraft, both at Menlo 
Park.
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for the overseas marketing and manu­
facturing of Fairchild's products; and 
completion of negotiations by officers 
of Varian Asociates and Semicon Asso­
ciates for the acquisition of the latter 
by the former. Semicon has plants at 
Watsonville, California, and Lexington, 
Kentucky.

Carter Ogilvie

Allan R. Ogilvie has assumed new 
duties as vice president in charge of 
marketing at Secode Corporation, San 
Francisco. Ogilvie, who has been with 
Secode since 1957 as chief engineer, 
was formerly with Western Electric and 
RCA.

E. Finley Carter, first and present 
president of Stanford Research Institute, 
appears on a current national IRE ballot 
as one of four candidates running for 
the board of directors — two to be 
elected. Carter has been with SRI since 
1954 when he became manager of re­
search operations. He became director 
and member of the board of directors 
in 1956, advancing to his present post 
in 1959. Native of Elgin, Texas, he 
holds a BSEE from Rice Institute.

Other business affiliations have in­
cluded Sylvania, United Research Corp., 
and GE. Always interested in human 
relations, he held the positions of vice 
president for industrial relations and 
for engineering in two successive years 
at Sylvania.

Over the summer, some of the busi­
ness aspects of electronics in the Bay 
Area have included the following: an 
Air Force contract for $4,601,518 to 
Litton Industries, San Carlos, for klys­
trons; a sales increase of 23 per cent 
to $34,038,525, an earnings rise of 1 8 
per cent, and an all-time record backlog 
of $27,590,999 for the first three quar­
ters of Varian Associates' 1960 fiscal 
year; construction well under way on 
two new buildings of 63,000 sq ft and 
costing over $1 million for Eitel-Mc- 
Culluogh, Inc., San Carlos; new orders 
booked during the month of June of

Colleagues congratulate R. E. Lawhead, IBM, second from left, on 25 years of 
service: J. J. Kenney, vice president and special assistant to the president; G. A. 
Cullen, general manager, general products division plant; and R. B. Johnson, ad­

vanced systems development division manager

During the Summer, Stanford Engineering Dean Joseph M. Pettit and Professor 
Allen Al. Peterson received the gift of this large general-purpose analog computer 
from Karl A. Gardner, vice president, engineering, for Yuba Consolidatd Indus­

tries. Machine has 120 operational amplifiers

It Is Reported:
more than $1,100,000, a record, for 
Systron-Donner Corp., Concord; and a 
vote by Hewlett-Packard shareholders 
to increase the number of authorized 
shares of the company from five to 15 
million, preparatory to a three-for-one 
stock split to be accomplished by a 200- 
per-cent stock dividend; establishment 
of a basic research facility in England 
by Ampex Corporation at its British 
manufacturing subsidiary, Ampex Elec­
tronics Ltd., Reading, Berkshire; acquisi­
tion by Fairchild Semiconductor Corpora­
tion of a one-third interest in SGS, a 
Milan, Italy, semiconductor producer,

International Business Machines has 
announced the following personnel ac­
tivities: appointment of W. D. Bolton 
to managership of the general-products- 
division development laboratory, from 
manager of machine technology in the 
general-products division at White 
Plains, New York; promotion of Peter 
F. Jenks to technical program manager 
of storage-file development in the gen- 
eral-products-division development lab­
oratory; completion of 25 years of serv­
ice by R. E. Lawhead, assistant manager 
of the advanced-systems-development 
laboratory; advancement of Trigg Noyes 
to managership of product testing for 
the electric typewriter division at Lex­
ington, Kentucky, from technical pro­
gram manager of storage-file develop­
ment; advancement of N. A. Vogel to 
the position of senior engineer at the 
advanced-systems-development division
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Harding

111
Muenzer

Bolton

Communication Specialists 
Execution of RF tracking and 

communication system projects.

Research Scientists
Digital data and control system 

analysis and synthesis.

TRANSMISSION 
This 85 foot antenna, 
seven miles from 
the reception facility, 
has recently been put 
in operation to trans­
mit signals to U.S. 
spacecraft.

laboratory; and assignment of Victor R. 
Witt to a special program of random- 
access-memory development from man­
agership of the general-products-divi- 
sion development laboratory, San Jose.

Western Electronic Manufacturers As­
sociation has announced the affiliation 
of eleven new members. Three of these 
are in the Bay Area; Advanced Tech­
nology Laboratories, Mountain View, 
space-vehicle instrumentation, John A. 
McEnroe, WEMA representative; Compo­
nents for Research Inc., Palo Alto, high- 
voltage epoxy-resin insulators, Joseph 
D. Bianco, WEMA representative; and 
Deleon Corporation, Palo Alto, commu­
nications and navigational equipment, 
Alan B. Simpkins, WEMA representa­
tive.

CALIFORNIA INSTITUTE OF TECHNOLOGY

JET PROPULSION LABORATORY
PASADENA • CALIFORNIA

SEND COMPLETE QUALIFICATION RESUME NOW FOR IMMEDIATE CONSIDERATION

dates has been announced.
Muenzer joins Cerruti & Associates 

after several years with Philco Corpora­
tion at its western defense laboratory

Antenna Specialists
Analysis, design and evaluation 

of giant Antenna Structures and 
Servo Systems.

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

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

SENSOR RESEARCH SPECIALISTS
New opportunities involving advanced research and develop­
ment projects are now open at JPL in the Laboratory’s Tele­
communications Division for engineers and scientists capable 
of assuming a high level of technical responsibility.

SOME SPECIFIC OPENINGS IMMEDIATELY AVAILABLE

Radio Research Engineers
Design of advanced RF 

transmitter/receiver equipment.

Dr. Oscar Buneman, plasma and 
electron-dynamics specialist from Cam­
bridge University, has joined the Stan­
ford Electronics Laboratories as senior 
research associate and lecturer in elec­
trical engineering. In addition to teach­
ing, Buneman joins Dr. Donald A. Dunn 
and Dr. Heinrich Derfler in research di­
rected toward a basic understanding of 
limitations on current flow in plasmas. 
Buneman studied mathematics and 
physics at Hamburg University and re­
ceived undergraduate and graduate de­
grees from Manchester University.

RECEPTION
The 85 foot parabolic 
antenna at Goldstone. 
California built in 
1958 and used in 
tracking and record­
ing telemetry from 
U.S. spacecraft.

Long & Associates, Inc., Redwood 
City manufacturers' representatives, has 
appointed Howard Gordon as sales ap­
plication engineer and Vern Harding as 
application engineer. Gordon has been 
with Kleinschmidt Laboratories and 
Smith-Carona. Harding was formerly a 
development engineer at Ampex Corp.

Jnu| a?^,tO' A- B* Dkk Co"Pany has 
established a new research and devel- 

(Continued on page 40)
Appointment of Richard H. Muenzer 

as sales engineer for Cerruti and Asso-

In the research & development di­
vision of Beckman & Whitley, San Car­
los, manufacturer of photo instrumenta­
tion, meteorological systems, and missile 
components, John W. Corcoran becomes 
chief scientist.

in Palo Alto, where he held positions 
as reliability test engineer, test design 
group manager, and project leader of 
the Courier satellite solar cell fabrica­
tion. Previous to his employment at 
Philco, he served as a research engineer 
for Eitel-McCullough, Inc.
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BOONTON, NEW JERSEY

OUTPUT:

0.25%, 105 to 125 volts AC line.

Combellick

PRICE:
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CONSTANT CURRENT SUPPLY ft
Bram hall-

/xa

New A. B. Dick research and develop­
ment laboratory, Palo Alto

POWER INPUT:

DIMENSIONS:

Model 151 
SPECIFICATIONS

AC Impedance

1 Meg./50 mmfd.
400 K/0.02 mfd.

10 K/0.05 mfd.

Ripple

1.5
15
50

General Telephone & Electronics Cor­
poration personnel activities in the Bay 
Area have recently included the elec­
tion of F. B. Bramhall, Lenkurt engineer­
ing consultant, to the post of technical 
vice president of AIEE to direct and co­
ordinate technical activities of its com­
munications division; the appointment 
of Thomas A. Combellick, formerly Len­
kurt chief engineer for military products 
development, to the position of Lenkurt 
government marketing manager; the 
promotion of James J. Epis from ad­
vanced development engineer to engi­
neering specialist in Sylvania EDL; the 
promotion of Norman N. Epstein from 
project manager in the military engi­
neering group to chief engineer for mili- 

at Lenkurt; the ap-

member of 
‘ I a key 

tube division

1959 as assistant to the general man­
ager in charge of new-product plan­
ning. Prior to joining Litton, he was 
director of research and engineering 
at Eitel-McCullough, Inc., San Carlos, 
where he was employed for 13 years.

Berkley J. Baker has become adver­
tising manager for the division. Baker 
is filling a new position created in the 
marketing department.

For the past 10 years Baker has been 
associated with Eitel-McCullough, Inc., 
as advertising and public relations man­
ager. He is a 1950 graduate of San 
Jose State College.MORE SWINGS

opment laboratory at 3950 Fabian Way. 
It will concentrate on research in the 
electronic information field, including 
the development of high-speed display 
systems to be used with computer-gen­
erated information. Engineering mana­
ger of the new laboratory has been 
announced as William E. Evans, Jr., who 
was in charge of television and related 
video systems research at Stanford Re­
search Institute from 1949 to 1959, the 
time of his joining the Dick Company.

0.5 to 500 ma. DC in three ranges; 0.5 to 5 ma., 5 to 50 ma., 
and 50 to 500 ma. Maximum terminal voltage is adjustable from 
0.5 to 20 volts DC.

REGULATION: 0.25%, 0 to 20 volts load.

Range 

0.5 to 5 ma 
5 to 50 ma 
50 to 500 ma.

Moses C. Long, who has been asso­
ciated with microwave tube develop­
ment and applications for the last 15 
years, has joined Microwave Electronics 
Corporation as assistant to the presi­
dent. Long will be concerned primarily 
with sales and marketing but will also 
participate in the development of traV 
eling-wave tubes. He was formerly wit 
Hughes Aircraft Co. He joined Hu9 

research laboratories as a f-----
the technical staff and later held 

position in the microwave 1-----

105- 125 volts, 50-60 cycles, 35 watts.

Height —8’4", Width— 5", Depth —7%" (overall).
Weight — 7% pounds; Shipping weight—10 lbs. 

$275.00 F.O.B. Boonton, N. J.

John S. McCullough has been ap­
pointed director of marketing for Litton 
Industries electron tube division. Mc­
Cullough, a past chairman of the San 
Francisco Section, has been associated 
with the electron tube division since

pointment of LeRoy W. Evans to mana­
gership of the signal-processing depart­
ment at Sylvania EDL; the election of 
N. J. Gamara, head of antenna research 
and development at Sylvania EDL, to 
membership in the national administra­
tive committee for IRE-PGAP; the pro­
motion of W. J. Gemulla to engineering 
specialist from advanced research en­
gineer at Sylvania EDL; the advance­
ment of Dr. William J. Perry from head 
of the advanced analysis department 
to manager of the newly created ad­
vanced systems laboratory of Sylvania 
EDL; and the appointment of Dr. Vladi­
mir Vodicka as manager of the newly 
formed advanced development group at 
Lenkurt. Vodicka joined Lenkurt in 1 958 
as a senior staff scientist with the ap­
plied research group.

Entry of Noller Associates Inc., Berke­
ley, into the field of industrial control 
and communications is announced by 
Walter E. Noller, president, a former 
member of the board of directors of 
WESCON. Noller was most recently as­
sociated with Lynch Carrier Systems, 
holding the position of director of plan­
ning. Past business affiliations include 
Bell Telephone Laboratories and Pacific 
Telephone and Telegraph Co. He is a 
graduate of the University of California, 
being awarded his MS degree in 1939.

R. Stuart McKay, associate clinical pro­
fessor of experimental radiology and 
associate research physicist at the Uni­
versity of California Medical Center, 
San Francisco, has been elected to the 
national administrative committee of the 
Professional Group on Bio-Medical Elec­
tronics.

Fairchild Semiconductor Corporation, 
Mountain View, has named David F. 
Allison to head the newly formed tran­
sistor-development section in its re­
search and development laboratories. 
Formerly senior member of the device­
development section, Allison joined 
Fairchild in 1957, leaving Shockley 
Semiconductor Laboratories. Dr. Harry 
Sello, formerly head of the preproduc­
tion engineering section, has been 
named head of a newly organized 
process-engineering department, and 
Charles T. Plough, a device engineer in 
the preproduction engineering section, 
has become its head.

HUGH GRAY COMPANY
ELECTRONIC MANUFACTURER'S REPRESENTATIVE 

2166 MARKET STREET, SAN FRANCISCO, CALIFORNIA 

Telephone Klondike 2-1777
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many client firms on both the West 

and East Coast.

immediate opportunities 
on the 
San Francisco Peninsula

COMPUTER 
ENGINEERS

MAGNETIC-CORE 
DELAY LINES
Excellent transmission 
fidelity.

DELAY-LINE 
FLATS

New elliptical core de­
sign offers wide range 
of characteristics.

fmc
offers

COLUMBIA TECHNICAL CORP.
61 02 Thirty-First Awe ---- Woodside 77. N. Y.

fmc
FOOD 

CHEMICAL

Recruiting Associates
(A Division of the Permanent 

Employment Agency)

825 San Antonio Rd. Palo Alto
DA 6-0744

Recent appointments within Ampex 
Corporation include the following: 
Charles P. Ginsburg, who led the de­
velopment of the Videotape television 
recorder, has been elected vice presi­
dent of the Corporation and manager 
of advanced video development; Philip 
L. Gundy, former vice president and 
manager of Ampex international divi­
sion, becomes a senior vice president 
responsible for Ampex International, 
Ampex Professional Products, and Am­
pex Audio; Robert L. Pappas, manager 
of Ampex Military Products Co., has 
been elected a vice president of the 
Corporation, Robert Sackman, formerly 
vice president and general manager, 
becomes executive vice president and 
chief operating officer of the Corpora­
tion; Thomas L. Taggart, former vice 
president, becomes senior vice president 
responsible for Ampex Data Products 
Co., Ampex Military Products Co., and 
Orr Industries Co.

Drop in for a

ABACUS

Personnel appointments at Varian As­
sociates include the appointment of Al­
fred Barrington to the managership of 
advanced development in the vacuum 
products division; the appointment of 
Art Capron to the supervisorship of re­
search and development design in the 
tube division; the appointment of Her­
bert Dwight to research and develop­
ment field engineering in the instrument 
division; the appointment of Herbert A. 
Finke to a new position as director of 
long-range product planning (Finke was 
formerly vice president and general 
manager of Polytechnic Research and 
Development Corp.); and the appoint­
ment to managership of the manufac­
turing division of the instrument and 
equipment group of Paul Sultzbach 
(Sulzbach was formerly production man­
ager of the electronics division of 
Stromberg Carlson).

with responsibilities in technical 
ordination and marketing.

I Also, Fred M. Schumacher has been 
advanced to chief engineer from as- 

| sistant technical director. A specialist 
in traveling-wave-tube development, 
Schumacher was formerly with General 
Electric microwave laboratories, Palo 
Alto, and a research assistant at Stan-

| ford Electronics Laboratories.

Mini Lines
The new 
miniaturized 
encapsulated 
delay lines.

Putting Ideas to Work

Central 
Engineering 
Laboratories 

machinery and 
CORPORATION

FMC Central Engineering Lab­
oratories’ commercial product 
development program has 
started a major digital activity 
using the latest techniques in 
the design of special purpose 
computers and memory devices.

Project Manager, Group 
Leader, and Engineer open­
ings require top creative pro­
fessionals with BS or advanced 
degrees in EE or Physics with 
experience in:

Systems Design
Logical Design 
Transistor Circuitry 
Memory Systems 
Input/Output Equipment 

Central Engineering’s ex­
panding program in non­
military products requires en­
gineers and specialists to staff 
our new million-dollar R&D 
laboratories now under con­
struction in the Santa Clara 
Valley in the FMC complex, 
forward-looking management 
provides environment for and 
encourages individual contri­
butions, personal recognition, 
and professional advancement.

Interested? Send a resume 
of your educational and 
professional background to 
E. M. Card, Jr., FMC Central 
Engineering, 1105 Coleman 
Ave., San Jose, Calif. Phone: 
CYpress 4-8124.

and learn about the opportunities 

for career advancement with our

Our Delay Lines are being 
used by leading manufac­
turers of commercial and 
military electronic equipment.
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A Vari-Sweep with Markers —
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> < October 14—300 to 500-word ab­
stracts plus 50-word summary for the 
1961 International Solid-State Circuits 
Conference (Philadelphia, Pa.z Feb. 15- 
17, 1961). Send to: Jerome J. Suran, 
Bldg. 3, Room 115, General Electric 

Company, Electronics Park, Syracuse, 
New York.

September 27-30—Space Power Sys­
tems Conference. Miramar Hotel, Santa 
Monica, California.

October 3-5—Sixth National Commu­
nications Symposium. Utica, New York. 
B. H. Baldridge, 25 Bolton Road, New 
Hartford, N. Y. (Local participants: Har­
old A. Kelley, James T. Nawrocki, and 
Jerome M. Rosenberg, Philco WDL; and 
Jack F. Cline, SRI.)

October 4-6 — Sixth Conference on 

 Radio Interference Reduction. Chicago
Illinois, S. I. Cohn, Armour Research 

Foundation, 10 West 35 Street, Chicago.

October 10-12—National Electronics 
Conference. Hotel Sherman, Chicago, III. 
Dr. T. F. Jones, Jr., School of Electrical 
Engineering, Purdue University, Lafay­
ette, Indiana.

October 13-14—Engineering Writing 
& Speech Symposium. Bismarck Hotel, 
Chicago, III. Melvin Whitmer, Admiral 
Corp., 3800 W. Cortland St., Chicago.

October 19-21—Symposium on Space 
Navigation. Columbus, Ohio. Prof. J. D 
Kraus, Ohio State University Radio Ob­
servatory, 2024 Neil Avenue, Colum­

bus 10, Ohio.

►

Vari-Sweep
MODEL IF

October 21 — 1 00-word abstracts and 

500-word summary, both in triplicate, 
for 1961 IRE International Convention 
(New York, March 20-23, 1961). Send 

to: Dr. Gordon K. Teal, chairman, 1961 
Technical Program Committee, The In­
stitute of Radio Engineers, Inc., 1 East 

79 Street, New York 21, N. Y.

Cigna-Sweep model skv 
ALL ELECTRONIC - AUDIO, VIDEO, VHF 

SWEEPING OSCILLATOR
COVERS W-l-D-E RANGE

200 cps TO 220 me
• One wide video sweep from 10 me down 
to 1 kc • Highly stable, narrow-band video 
freq, sweeps 20 kc (on variable bands) 200 
cps (fixed) • Logarithmic sweep for low-end 
expansion • Linear sweeps 0.2 cps to 30 cps 
(linear sweep locked to line freq.) • Audio 
sweep 200 cps to 20,000 cps • Eight fixed, 
narrow-band video freq, sweeps for repeti­
tive operations • Fundamental freq. 10 me 
—220 me (widths to 30 me plus) • Contin. 
variable center freqs. 10 kc to 220 me on 
direct reading dial • High-level RF output— 
1.0-V rms into 70 ohms • AGC'd to zt0.5 db 
over widest sweep .......... $1295.00

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

JAega-Sweep 
ill-A

X > <

Precision Electronic 
INSTRUMENTS

>

October 10-15—Southwest Area IRE/ 
ASQC Reliability Training Conference. 
Lake Texoma Lodge, near Kingston, Ok­
lahoma. Harry Shifflett, Texas Instru­
ments, S/C Division, Dallas, Texas.

October 3-5—Seventh Annual Pro­
fessional Group on Nuclear Science 
Meeting. Gatlinburg, Tennessee. H. E. 
Banta, Oak Ridge National Laboratory, 
P.O. Box X, Oak Ridge, Tennessee.

October 24-26—East Coast Confer­

ence on Aeronautical & Navigational 
Electronics. Lord Baltimore Hotel, Balti­
more, Maryland. S. Hershfield, Mail 
&G-3143, Martin Company, Baltimore 
3, Maryland. (Local participant: Glenn 
H. Keitel, Philco Corp.)

Papers Calls
October 1—Complete manuscripts for 

the 5th Midwest Symposium on Circuit 

Theory (University of Illinois, May 7, 8, 
0 1961). Send to: Professor M. E. Van 

l| Valkenburg, Department of Electrical 

Engineering, University of Illinois, Ur- 
i bana, Illinois.

October, 1960—Manuscripts for the 

IRE Transactions on Human Factors in 
Electronics, "Automation of Human Func­

tions," (March 1961 issue). Send to: Dr. 
Thomas Marill, Bolt Beranek and New­

man, Inc., 50 Moulton Street, Cam­
bridge 38, Mass.

.. ____    - 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 
AGO. 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

Meetings Summary

September 19-20—International Sym­
posium on Data Transmission. Delft, 
Netherlands. Dr. H. C. A. Van Duuren, 
Postbus 174, Den Haag, Nederland.

September 21-22 — Industrial Elec­
tronics Symposium. Manger Hotel. Cleve­
land, Ohio. G. E. Hindley, Reliance Elec­
tric & Engineering, 24701 Euclid Ave­
nue, Cleveland 17, Ohio.

ELECTRIC COMPANY 
nAVE< P,NE BROOK' N. J.
Deph G9 CApitol 6-4000

West Coast Representative: 
KENNEMATT COMPANY 

P.O. Box 2007, Van Nuys, California

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, 
b anked for true zero reference. Calibrated 
dial shows center frequency. Negligible 
leakage; low harmonic distortion... $625.00

November 1—500-word abstracts, in­
cluding an original and four copies, for 
the 1961 7th Regional IRE Technical 

Conference & Electronic Exhibit (Phoe­
nix, Ariz., April 26-28, 1961). Send to: 
H. W. Welch, Jr., Motorola, Inc.,* P.O. 

Box 1417, Scottsdale, Arizona.

September 19-22—National Sympo­
sium on Space Electronics & Telemetry. 
Shoreham Hotel, Washington, D. C. 
Henry W. Royce, Martin Company, Mail 
Stop H-2035, Baltimore, Md. (Local par­
ticipant: Session Chairman Dr. W. E. 
Frye, Lockheed MSD, Palo Alto.)

'Gterma-fiode
Basic noise source accur­
ate to ± 0.1 db. Range 1 

. kc to 1100 me. 3 heads: 
‘ Noise head (A) 2-1100 me;

L.F. head (B) 1 kc-300 
me (both 50 ohms, un­
bal.); selectable imped.

head (C) 0.25-300 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

September 23-24 — Tenth Annual 
Broadcast Symposium. Willard Hotel, 
Washington, D.C. R. F. Guy, 264 Frank­
lin St., Haworth, New Jersey. October 17-19—Symposium on Adap­

tive Control Systems. Garden City, L. !., 
New York. H. Levenstein, W. L. Maxson 
Corp., 460 W. 34 Street, New York, N. Y.

November 15—100-word abst^ftS 

and 500-word summaries for the 

ter Convention on Military Electron! 
(Los Angeles, Calif., Feb. 1-3, 1 
Send to: Dr. John J. Myers, Hoffma 

Electronics Corp., Military Product5 
371 7 S. Grand Ave., Los Angeles,
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ENGINEERING
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•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

regardless 
of 

waveform

Price: 
$445.

BALLANTINE
VOLTMETER Model 320

★ 130 NORTH B STREET
San Mateo, California 
Diamond 2-7057
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To perform research and develop­
ment work in the fields of optics, 
meteorology, and shock-detonator 
theory and application. Requires 
use of higher mathematics, abil­
ity to express self in writing, and 
an interest in performing with a 
minimum of supervision. 1 to 4 
years of experience desired.

•. enu * '

*

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

measures
from

100 MICROVOLTS to 320 VOLTS

-SO
- . OTHER ACCESSORIES 

Calif.

Other professional opportunities 
exist in the Instrument, Missile 
Products, and Research & De­
velopment divisions of the com­
pany. You are invited to send a 
resume to the personnel 
ger, Gordon Wheeling.

993 EAST SAN CARLOS AVENUE 
SAN CARLOS, CALIFORNIA

I
;*§ ■

TRUE RMS 
frequency range 5 to 500,000 cps

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

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

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

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

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

INPUT impedance: 10 Mfiand 25 /x/xf, below 
10 millivolts; 10 Mil and 8/x/xf above 10 millivolts 

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

(Portable Model) 14^" wide, 
10J41" high, 12%" deep— 

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

Write for catalog for complete Information

wiTii iiiii^iiiW 
rilillliillliM MU'Hl 
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t—— Since 1932 —

f [A BALLANTINE LABORATORIES 
Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF YQijr 
AMPLITUDE FREQUENCY. OR WAVEFORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR AlSr 
INVERTERS.'CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT-READING CAPACITANCE METER

Represented by CARL A. STONE ASSOCIATES. Inc.. 825 No. San Antonio Rd. —— Pa|o

... .....

• ■ ------- x •••'-Z:
© RUS VOLTS FULL SCA1X © ,• \ .'/£

- ■' . V -



THE SECTIONStanding Wave Detectors Membership Statusa
- exceptionally accurate

i

9
I
I

IDEMORNAY

VOLTAGE PROBLEMS

VOLTS?UP TO

SPECIAL PURPOSE
ELECTRON TUBES

Following ore the names
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REGULATION
10,000

TYPICAL VOLTAGE AMPLIFIER AND REGULATOR TYPES

72342C53 7235 7201 6842

l-’/i*'

Richard P. Adam 
Paul J. Ahren 
Richard A. Aldrich

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

Milton F. Adam 
B. Eugene Applegate 
Jack M. Baldwin 
Joseph L. Barton 
Peter W. Bauer 
Gordon K. Blanz 
Lee C. Bodenhamer 
Merlin J. Bowen 
James R. Boytz 
J. J. Bradley 
Franklyn H. Brady 
William E. Brandt 
Charles F. Brown 
Jackie E. Brown 
John K. Campbell 
Bernard F. Cassidy 
Thomas P. Chelboun 
Warren L. Clark 
Brian K. Conant 
George J. Correlli 
Kenneth H. Crandall, Jr. 
William W. Dawes 
Jordan J. Dobrikin 
Boyd C. Fair, Jr. 
Curtis Franklin, Jr. 
William C. Fredrick 
Eugene A. Fucci 
Warren Geller 
Richard G. Geiger 
John E. Gerling 
Shelby D. Givens 
Irwin Goldman 
Robert O. Gosswiller 
Kenneth A. Green 
Phillip S. Green 
Donald W. Griswold 
John P. Hammel 
Vernon C. Harding 
Aubrey Harris 
Boyd M. Hartle 
Le Grande O. Hatfield 
Roger L. Housvick 
Kenneth V. Hayes 
Mitsuo Higuchi 
Gary Holt 
Wolter O. Huffman, Jr. 
Paul E. T. Jensen 
Ralph H. Jensen 
Max L. Jones, Jr. 
Paul H. Kane 
Brown L. Kendrick 

John Koerner 
Alan E. Kushnick 

Richard U. Laine 
De Witt Landis, Jr. 
Delano R. Lawin 
Joseph R. Lewis 

James M. Lomasney 
James R. Long 
Moses C. Long 
Charles E. Lowman 

Raul C. Lucero 
Paul M. Lufkin 
Maurice B. McKeehan 

Fred J. MacKenzie 
Frederick M. Magness 
Thomas W. Mancebo 
Rudolph Marovich

Lloyd W. Allen 

Albert Ando 
Austin P. Ardoin

Joseph Marino 
Darrell L. McClure 
Robert W. Martin 
Glenn O. Martinson 
Joseph L. Masi 
Alex Mayer 
F. Dan Meadows 
Edward M.Miller 
Paul M. Miller 
James M. Moore 
Lewis M. Mozzini 
John F. Mullen 
Colbert K. Nafaka 
J. Norman Nelson 
William P. Nilsson 
George A. Ohlmann 
Sidney Owen 
Donald L. Parker 
Kennethh G. Pauwels 
Robert E. Pechacek 
Hyman Plutchok 
William D. Rausch 
Donald A. Redman 
R. C. Retherford 
Sam F. Rich 
Robert G. Rickey 
Grant C. Riddle 
John W. Riggen 
Craig G. Roberts 
Robert R. Rogers 
David F. Rollins 
Russell A. Rowley 
Daniel A. Ruskin 
Jack L. Ryman 
Kenneth A. Saunders 
Henry K. Seaman 
Arthur F. Seaton 
Edwin M. Seeley 
Martin Seldon 
Wayne C. Seppeler 
Elmer B. Shapiro 
James S. Sherwin 
Richard C. Silver 
John D. Snavely 
David R. Steenhausen 
James S. Stimson 
R. A. Stonesifer 
Gene F. Straube 
Wilfred A. Sutton 
Grayson K. Sweeley 
Gordon E. Talmage 
Duncan N. Tanner 
James H. Taraldson 
Phelps K. Ter Huen 
Robert E. Thompson 
Roy M. Tidwell 
Donald E. Tolmie 

William E. Tutt 
I. M. Vann, Jr. 
Douglas F. Walsh 

Robert M. Wert 
Leonard B. Wilker 
Charles A. Williamson 
Fred R. Wolfe, Jr.

Masami Yoneji 
Donald E. Yost 
Robert H. Youden 

John R. Zetkov

Type_____________

Clou
Heater Volt*

Heater Amp<.

Plate Volfi (max.)

Plate Wotti (max.) 

Troniconductance 
('/ Voltt

Amplification 
(■> Volts

Plate Resistance
<o Volts

Height (max.) 
Diameter (max.)

.75 meg. 
1,500 

2%' 
W

Tnode 

6.3 

_3______

10,000 

12_____

900 
6,000 

425 
6,000

Pentode

6.3

■ 15 

4,000
8_______

2,700
1,500

Pentode

6.3

.15 

8,000

12______

5,000 
1,500

Triode 

6.3 

□__
10,000 

12_____

800 
6,000 

440 
6,000

Triode

6.3 

2.0 

700

30_____

23,500 
100

6 
100 

260 
100

3%" 

i-v.r

1,500 
2!4*

We Invite your Inquiries on new tube deslgnsl 
Other tube types available. Write for bulletin!

NATIONAL UNION ELECTRIC CORPORATION
Developers and Manufacturers of Special Purpose Electron Tubes

BLOOMINGTON, ILLINOIS

^iBONARDll
Jr®"-

Represented by: R. L. Pflieger Co., 1652 Laurel St., San Carlos, Calif.

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

N 
U

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 
with D-B units. Write for complete data.

Following are the names of in |VI 
uals who have been elected to curren 

membership:



NEW DC-T0-450 KC
X-Y OSCILLOSCOPE

$625TYPE 503

f.o.b. factory

FOR A SURE MOVE

IN ELECTRONIC PROD CTS
SENIOR MEMBER

MEMBER

GEN ESYS

ASSOCIATE MEMBER

11636 VENTURA BOULEVARD, NORTH

SEPTEMBER 1960 GRID-45

ELECTRONICS

iA€oa*ro«T • 0“ 
tucraoHici. ihc

• NO. HOLLYWOOD
TRIANGLE 7-0173

MIHLO PARA 
(NCINURING

• PALO ALTO
DAVENPORT 6-1493

OFTIMUfO 
OC*K«S IK

• SAN DIEGO
BROADWAY 3-5500

• PHOENIX & TUCSON 
ENTERPRISE 1200

Wilfred T. Asado 
Henry J. Becker 
Millard V. Bolr 
Rodney D. Bowes 
Dale L. Breit 
Richard E. Brubaker 
Lewis Bruser
E. Copiello-Llomozas 
Jesus Ceniceros 
Rolla C. Chapman 
William Chow 
Robert L. Cougoule 
Kenneth K. Davis,Jr. 
Ivan C. De La Rocha 
John K. Draper 
Peter F. Dunne 
Douglas W. Dupen 
Donald D. Farnstrom 
Johhn D. Fernlund 
William R. Fowler 
Harley L. Halverson 
Albert A. Harmon 
George L. Heiter 
Charles T. Hopper 
John M. Huish 
Roy B. Hurlbut 
Michael G. Hurley 
James P. Jacques 
Lyle Jon 
Seymour Jeffery 
Peter D. Jurgensen 
Sypros Kagarakis 
Juris V. Kanbergs 
Thomas J. Kendrew 
Harry Kim 
Norman W. Kimmy 
Robert J. Knipping 
Richard Kohler, Jr. 
Raymond S.Kong 
Ben O. Lange 
Otho Lawrence 
John P. Leach 
Charles E. Leake 
Yook B. Lee

Paul G. Banchero Forrest L. Rutledge
James L. Palmer Raman Sarda

William D. Whitney

Kenneth A. Lund 
George A. McAlpine 
Bing Hong Mah 
Robert J. Marks 
James E. Mills 
Git W. Mock 
Michael J. Moore 
David R. Moyer 
Delis Negron, Jr.
Lennart Nylander 
Alfred R. Perry 
WiWIliam A. Peterson 
Robert L. Pfliegcr 
James Plotts 
Richard T. Quast 
Josef Raviv 
Francis J. Riley 
Lloyd Scherbinske 
Arthur R. Schmidt 
Donald N. Scott 
Jess J. Silva 
Robert W. Skyles 
Frank D. Stanghellini 
Roy E. Steffen 
William J. Sternberg 
Jan J. Suchoparek 
Merle K. Swanson 
William L. Sweet 
Marvin J. Tarlow 
Roy P. Tenold 
Hans W. Toensfcldt 
Constantine C. Tolkach 
Samson K. K. Toy 
William H. Vickers 
Samuel E. Wauchopc, Jr. 
Richard E. Weilackcr 
Ralph L. Westerman 
Stuart G. Whittclsey, Jr. 
Irwin R. Wolfe 
Edwin L. Wood 
John Woods 
Jerome C. Woodard 
Herbert M. P. Wu 
Yasuo J. Yoshino

Joseph Klimberg 
Paul A. Lux 
John P. McGuire 
Nicholas Mitrofanoff 
Robert F. Mlodnosky 
Ronald H. Ohlfs 
George K. Ozaki 
Jesse L. Peeler 
Jesse C. Richards 
Cleaborn C. Riggins 
Antonio Roder 
William S. Simons 
Richard W. Soshea 
William P. Steed 
Donald A. Stoye 
Robert J. Tockey 
Claude Tucker, Jr. 
William F. Vogelzong 
Paul K. C. Wang 
Robert E. Werner 
Don R. Willett, Jr.

Identical Horizontal and Vertical
Specifications:

Differential input—all sensitivities 
1mv/cm to 20 v/cm—calibrated 
Constant input impedance

21 Calibrated Sweeps
1 ^sec/cm to 5 sec/cm

Sweep Magnifier
X2, X5, X10, X20, and X50

Statham
DCVUOPMCNT 
CORPORATION

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

HOLLYWOOD. CALIFORNIA

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

Woody L. Archer 
Glen L. Armann 
Anastasio Baiz 
Beverly C. Barr 
David S. Colburn 
Carter C. Collins 
John S. Constantinides 
Earl L. Cummins 
Thomas G. Ellestad 
Walton C. Ferris, Jr. 
John F. Fitzgerald 
Gin K. Fong 
John W. Gallant 
Allen A. Ginsling 
Normon A. Greco 
Everett E. Guthrie 
Peter E. Hamm 
J. Paul Heinzinger 
Eric R. Isacson 
Hartley J. Jensen 
Robert C. Jones

Lawrence H. Wilson

John B. Damonte Myron A. Huebier

Gene F. Franklin

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

Tektronix, Inc. F^ELD5 OFFICE 
701 Welch Road, Palo Alto, California, DAvenport 6-8500



MANUFACTURERS INDEX
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46

46

46
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Radiation Counter Labs ...............
Resdel Engineering Corp  
Sanborn Company  
Sanders Electronics, Ltd  
Scientific-Atlanta, Inc..................... —
Sensitive Research Instrument  
Sierra Electronic Corp.......................
Sorensen & Co  
Sperry Microwave Electronics Co 
Technibilt Corp  
Telonic Industries................-..............
Ultrasonic Corp, of America

I
I

33, 46
36
36
44

...T. Louis Snitzer Co. 

.. Jack Kaufman 

....O'Halloran Assoc. 
O'Halloran Assoc. 

............ Jack Kaufman 
........McCarthy Assoc. 
...White & Company 
White and Company 
............. Premmco, Inc. 
........ McCarthy Assoc. 
...T. Louis Snitzer Co. 
...T. Louis Snitzer Co. 
............. Jack Kaufman 
...Jay Stone & Assoc. 
............. Jack Kaufman 

Neely Enterprises 
...............Premmco, Inc. 
.McCarthy Associates 
......O'Halloran Assoc. 
........ McCarthy Assoc. 

Instruments for Measurements 
White and Co. 

...... Jay Stone & Assoc. 

..... T. Louis Snitzer Co. 

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

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

White and Co. 
........ O'Halloran Assoc. 
.Premmco, Inc. 
...........McCarthy Assoc. 
........ O'Halloran Assoc. 
.......Jay Stone & Assoc. 

McCarthy Assoc. 
........ O'Halloran Assoc. 
...................J. T. Hill Co.
O'Halloran Associates 
...White and Company 

Jack Kaufman 
T. Louis Snitzer Co.

35, 46
 42
 11

 43

45, 46
 3
 41

35, 46
.... 33
 15

 46 
31, 35 
 45 
 18 

. ... 37

.... 2

46
33
13
39

7 
. 43 
. 43

41
44
19
29
34
31
21
41
48 
47 
40 
27
17

INDEX TO ADVERTISERS
Arnold Engineering Co  ..........................
Ballantine Laboratories  ...............................
Beckman & Whitley, Inc ............................
Columbia Technical Corp .
DeMornay-Bonardi  
E. I. Dupont de Nemours & Co. (Inc.)  
Eitel-McCullough, Inc.........................................................
Electro-Mechanical Research, Inc  
Electro-Scientific Industries, Inc ...........................
Elmar Electronics, Inc........................................................
Food Machinery & Chemical Corp  
General Radio Co  
Gertsch Products, Inc ..................................
Gray Company, Hugh ..................................................
Gudebrod Bros. Silk Co  
Hewlett-Packard Co  
Hill Company, J. T., 1682 Laurel St., San Carlos;

LYtell 3-7693 
Hughes Co., Inc., R. S  .....
Hughes Aircraft Co.  
Jet Propulsion Laboratory
Kaufman, Jack, 126 25th Avenue, San Mateo;

Fireside 1-4942 
Kay Electric Co....................................................................
Litton Industries, Electronic Equipments Div.
Luscombe Engineering Co. 
McCarthy Assoc.; 635 Oak Grove, Menlo Park;

DAvenport 6-7937 
Measurements Corp  ..........................
Micromega Corp  
National Union Electric Corp. . .........................
Neely Enterprises, 501 Laurel, San Carlos; LYtell 1-2626 

1317 15th St., Sacramento; GL 2-8901 .... 4, 46
O'Halloran, John Francis & Associates, 825 San

Antonio, Palo Alto; DAvenport 6-1493...
Perkin Engineering Corp...............................................
Permanent Employment Agency ............................
Premmco, Inc., P.O. Box 412, Alameda;

LAndscape 3-9495 
Rupp Co., V. T.; 1 1 82 Los Altos Ave., Los Altos;

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

Sunnyvale; REgent 6-6733 .
Solid State Products, Inc................................................
Space Technology Laboratories ---------- ---------------
Stone & Associates, Jay; Box 583, Sunnyvale;

Yorkshire 8-2770 ..................................................
Tech-Ser, Inc  
Tektronix, Inc......................................................................
Tung-Sol Electric Inc........................................................
Van Groos Co.....................................................................
Varian Associates ..........................................................
White & Company, 788 Mayview, Palo Alto;

DAvenport 1-3350 

White and Company 
........... V. T. Rupp Co. 
...... Neely Enterprises 
...........White and Co. 
...........—J. T. Hill Co. 
....... McCarthy Assoc. 
—T. Louis Snitzer Co. 
.......McCarthy Assoc. 
’ J. T. Hill Co. 
................ J. T. Hill Co. 
....T. Louis Snitzer Co.

UIIIU5UI lit V.UILZ. U| P I

Vac. Tube Prod. Div. (Hughes Aircraft)..Jack Kaufman 
XntL MSOC,fteS --..............  Neely Enterprises
Waters Manufacturing, Inc.................. j T Hill Co.
Wayne Kerr Corp .......McCarthy Associates
Wemschel Engineering O'Halloran Assoc. 
Wiancko Engineering Co  V T Rupp Co. 
Wincharger Corp. (Zenith Radio Corp.)..Premmco, Inc.

Manufacturer Representative

Ace Engineering & Meh. Co ............ Premmco, Inc.
Accurate Instrument Co.... ..Jay Stone & Assoc. 
Acton Laboratories ............................White and Co.
Adage, Inc J. T. Hill Co. 
Airflow Company Premmco, Inc. 
Ameray-Nuclear Shielding Prod. Div White & Co. 
American Mach. & Fdry McCarthy Assoc. 
Analab Instrument Corp ................ V. T. Rupp Co.
Antlab, Inc Jay Stone & Assoc. 
Baldwin-Lima-Hamilton Corp Neely Ent. 
Beckman/Berkeley Division V. T. Rupp Co. 
Behlman Engineering Co T. Louis Snitzer Co. 
Bogart Microwave Jay Stone & Assoc. 
Bomac Laboratories, Inc .........................Neely Ent.
Boonton Electronic Products, Inc O'Halloran Assoc. 
Consolidated Electrodynamics Corp Jack Kaufman 
Data Instr., Tele  .......... T. Louis Snitzer Co.
Daytronic Corp McCarthy Associates 
Di/An Controls, Inc ...Jay Stone & Assoc. 
DuMont Labs, Tubes & Instruments J. T. Hill Co. 
Dynamics Instrumentation Co J. T. Hill Co. 
Dymec, Div. Hewlett-Packard Co Neely Ent. 
E-H Research Laboratories  .........J. T. Hill Co.
Edgerton, Germeshausen & Grier, Inc J. T. Hill Co. 
Electro-Pulse, Inc  
Electro Switch Corp................
Electronic Associates..............
Electronic Measurements Co 
Electronic Mechanics Inc  
Emerson & Cuming  
EMI-Electronics, Ltd................
Empire Devices Products  
ERA Engineering, Inc  
John Fluke Mfg. Co  
Franklin Electronics, Inc  
General Communication.....
Gladding McBean & Co  
Glass-Tite Industries  
Guardian Electric Mfg. Co.. 
Hewlett-Packard Company. 
Heli-Coil Corp  
Houston Instrument Corp.... 
Huggins Labs., Inc  
Hughes Products Co... 
Jerrold Electronics  
Impact-O-Graph Corp 
Kauke and Co., Inc  
Keithley Instruments... 
Kepco, Inc  
Kin Tel .............
Lawrence Manufacturing Corp.. 
Levinthal Electronic Nuclear Div 
Levinthal Electronic Equip. Div.. 
Lindsay Structures ............
Massa Div., Cohu Electronics.... 
Menlo Park Engineering  
Microwave Electronics Corp  
Millivac Instrument Div., Cohu. 
Narda Microwave Corp  
Norwood Unit-Detroit Controls.. 
Optimized Devices 1 
Oregon Electronic Mfg..................
Peerless Elec. Prod. (Altec Lansing) 
Polarad Electronics



over wide frequency ranges

FM3/PS-3 FM-6

FM-4A FM-7

DM-3C
FM-5

RFA-1

SEPTEMBER 1960 GRID-47

~Gertsd —
frequency measuring equipment

Gertsch quality construction 
on all units. For complete 

data, request Bulletin FM.

-doubSe-duty units... measure 
and generate with high accuracy and

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.

«a
4 | 

4

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.

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.

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.

stab! Shy.,

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
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.

i

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

C|a C ®. £®; f 1I @ I
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REGULATED POWER SUPPLY

. . . all from a compact package

-©O-3OOV

amplifier

*

-©-150

Regulator Block Diagram

Type 1205-B Adjustable Regulated Power Supply $29q

Write For Complete Information

Small 
and Powerful

REFERENCE 
VOLTAGE

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

Jomes G. Hussey • Donold M. Vogeloor 
Tel. WHitecliff 8-8233

Ripple: less than 1 mv (120c)
Regulation: 0.75v for ±10% line change: O.lv from no load to full load

Output Impedance: Approximately 0.311 plus 10 ph

I
THYRATRON

CONTROL
RECTIFIERS

SERIES 
REGULATORS

OUTPUT 
VOLTAGE

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

120 Watts in 0.2 Cubic-Foot Package . . , Excellent performance is obtained by using two 
regulator circuits. A high-efliciency controlled rectifier maintains the 
optimum operating voltage for a series regulator, regardless of line­
voltage changes, load changes, or changes in output voltage setting. 
Wide-band regulator circuits and high-frequency by-passing of the out­
put make for low output impedance over a wide frequency range, a 
large capacity fan provides cooling without dependence on convection, 
permitting the stacking of any number of units.

Continuously Adjustable O to 3OOv, de, at 200 ma

plus . . . -15Ov, de, at 5 ma
...two 6.3v, ac, unregulated outputs at 5a each

(may be connected In series or parallel)


