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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) 
 
June, 1963 (mid‐month): 
Cover: This laser amplifier/oscillator is designed for high energy coherent light 

research.  It has an optical‐pumping cavity, energy‐storage capacitor 
bank, trigger generator and liquid nitrogen cooling.  More on pages 8 and 
10. 

Page 6: A listing shows the 30 technical parts of IEEE, and the local membership 
in each.  Electronic Computers is largest (579), followed by ED (555) MTT 
(527), Circuit Theory (490), Space Electronics (357), Engineering 
Management (299), and Antennas and Propagation (267).  19 out of the 
30 have local chapters, with one more (Vehicular Communications) 
coming soon.  These IEEE groups cost between $2 and $6 to join. 

Page 6: Doug Perham points out that the first ship‐to‐shore radio signals on the 
West Coast were in 1898, from a troop ship to the station at the Cliff 
House.  It wasn’t until 1901 that the Marconi Company opened its station 
in Hawaii.  A photo shows radio pioneer and Stanford grad Cyril Elwell, 
founder of our first electronics company, who linked Chicago, Seattle, SF 
and Honolulu with a radio network.  I have an undated receipt from 
around 1976 from the Perham Foundation acknowledging my $10 
donation and my status as a contributing member; I joined after attending 
an IEEE event at their new location in Foothill College’s planetarium.  

Page 20: Stanford professor and Nobel prize winner Arthur Schawlow finally joins the IEEE.   



June 18 (Tuesday) PTGSET 
June 19 (Wednesday) PTGAP 
June 25 (Tuesday) PTGEC 
July 2 (Tuesday) TDI
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ARMS CONTROL
To the scientific mind the subjects of arms control and disarmament present a compelling challenge. Under 
the U. S. Arms Control and Disarmament Agency, SES-West is meeting this challenge... evaluating many areas 
of arms control, including inspection systems to verify various 
possible arms control and disarmament measures.
Other phases: analyzing and evaluating future space weapons 
concepts, studies of sensor capabilities, design of international 
security systems.
Openings for key men now exist in information collection systems, 
operations analysis, analysis of future space technology, and data 
processing methods. If you are interested, inquire in confidence 
to Sylvania Electronic Systems-West, attention: Ed Quattrocki.

SYLVANIA ELECTRONIC SYSTEMS
Government Systems Management 
GENERAL TELEPHONE & ELECTRONICS^^

SYLVANIA ELECTRONIC SYSTEMS-WEST
P.O. Box 205 • Mountain View, California 

An Equal Opportunity Employer
8157
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small token of 
trouble, we’ll send you a 
book (which, incidentally, contains

us — and yourself — a

But — please — to make your advice of greatest value — 
let us hear from you, if at all possible, within the coming 
week. Please address your comments to Mr. W. Carlson, 
General Instrument Corporation, 65 Gouverneur St., 
Newark 4, New Jersey.

Thank you!

you to doWE’D LIKE TO ask 
favor . . .

For some time, we of the General Instrument Corporation 
have considered advertising in this, the journal of your 
local chapter of the IEEE . . .

Not, of course, instead of our 
in national technical publicatio: 
advertising.

The reason is that we recognize your importance — and the 
importance of your associates — at the decision-making 
level.

But we recognize that the nature, dignity and special posi
tion of publications like this, dictates a somewhat special — 
perhaps more intimate—approach...not merely a “reprint” 
of our national advertising.

So ... to our question: what do you think we should run in 
space like this? What sort of communication?

News of 
just off

Just what, in short, would you be most interested in reading 
in this space, in this publication—?

If you’ll drop us a note, as soon as possible, we’d be deeply 
appreciative. In doing so, you will also be assisting your 
own chapter in obtaining advertising revenue. And. finally 
— as a small token of our gratitude for your time and 

free copy of a most interesting 
no advertising, for 

us or anyone else). It’s called “The Univritten Laivs of 
Engineering,” by W. J. King. Professor of Engineering. 
U.C.L.A., published by the American Society of Mechanical 
Engineers — a booklet that a great many engineers, in a 
great many divergent fields, have found most instructive 
and most helpful in their daily work, and in guiding their 
future careers.

new products, developed in our laboratories, or 
our production line—? Application notes, on our 

existing and familiar products—? Or more general adver
tisements, to help acquaint you with the breadth and scope 
of our overall activities—?

june 13,
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We don’t print money ...
or postage stamps...
or government savings bonds ...
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Ceramics to infinity
Wesgo capability can provide an endless number of 
shapes and forms in quality high alumina ceramics 
for your most demanding applications.
Dense, vacuum-tight Wesgo alumina ceramics, with 
up to 99.5% ALO(, are strong, hard and abrasion re
sistant. They offer high thermal conductivity, excep
tional chemical inertness and superior electrical 
properties at microwave frequencies—even at high 
temperatures.
Wesgo ceramics are available in sizes and shapes to 
meet your individual specifications. Manufacturing 
is to tight dimensional tolerances; parts are of uni
form density, free from internal and surface defects. 
All are quality controlled to meet unparalleled per
formance standards.
Write today for a brochure describing these premium 
ceramics or Wesgo’s precious metal brazing alloys

but...
We do print just about everything else 
imaginable . . . stationery, business 
forms, brochures, data, sheets, cata
logs, advertising pieces, point-of-pur
chase displays ... and furnish 
ideas for them or develop yours.

\ WESTERN GOLD & 
fOSOO] PLATINUM COMPANY

/ y Dept. G-6, 525 Harbor Blvd., Belmont, California

-----LYtell 3-3121 Area Code 415

june 15, 1963

whatever your needs . . .

Chances are we can meet them efficiently in our 
modern printing plant with up-to-date equipment, 
skilled craftsmen, production know-how. If it isn’t 
something we can do right, we’ll tell you. But if it IS 
the kind of printing we do, we’ll guarantee a job 
that will make you pleased. And with delivery ON 
TIME!

our location?

Right at your telephone dial. Just phone us 
and a representative will call.

327-0880
THE NATIONAL PRESS
Designers • Printers • Lithographers • Publishers
850 HANSEN WAY • PALO ALTO

In Stanford Industrial Park

WESCON---- AUGUST 20-23 • COW PALACE • SAN FRANCISCO
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your fingertips!

IR Zener Labs give you a complete 
assortment in one convenient cabinet. 
Saves time usually spent purchasing 
individual units at different times, pro
vides savings over 1 - 99 prices. Every 
Zener Lab “standard” is “tagged” to 
showJEDEC number and exact voltage 
rating. Every Lab contains a reference 
library to provide ready answers to 
most application questions.
Write or phone for particulars.
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operating system consisting of an optical- 
pumping cavity, a charging supply and con
trol unit, an energy storage capacitor bank, 
and a trigger generator and liquid nitrogen 
cooling system. For more on lasers see the 
spring series reviews on pages 8 and 10.

Marking the recent entry of Radiation at 
Stanford into the laser field, the ampli
fier/oscillator on the cover is the hottest of 
its type in the world today and is designed 
for high energy coherent light research ap
plications. The model 3220 is a complete
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MEETING CALENDAR

all those interested, members or nonmembers, are welcome

reporters TECHNICAL DIVISIONS

Industrial • Tuesday, July 26:00 P.M.

PA-

PROFESSIONAL TECHNICAL GROUPS

Antennas and Propagation • Wednesday, June 198:00 P.M.

Electronic Computers • Tuesday, June 258:00 P.M.

(.

Space Electronics and Telemetry 8:00 P.M. • Tuesday, June 18

1 5 ,4 — i d

HISTORIAN: EARL G. GODDARD. 
VARIAN ASSOCIATES

CONTROLS:
. HEWLETT.

!

production staff
EDITORIAL ASSISTANT: DORIS GOULD 
ADVERTISING ASSISTANT: CAROLE

POWELL

"Inflatable Mechanisms for Space Antennas"
Speaker: Glen Fisher, supervisor of microwave

Missiles and Space Company, Sunnyvale
Place: Stanford Research Institute, 333 Ravenswood Ave., Bldg. 1, Conference 

Room B, Menlo Park
Meet-the-Speaker Dinner: 6:00 P.M., L'Omelette Restaurant, 4170 El Camino 

Real, Palo Alto
Reservations: None required

application dept., Lockheed

EAST BAY SUBSECTION
N. K. (GENE) LITTLE, LAWRENCE 
RADIATION LABORATORY

FRESNO SUBSECTION
J. M. SWALL. P.G.&E.. FRESNO

SANTA CLARA VALLEY SUBSECTION
ROBERT W. SUMNER, WESTING
HOUSE ELECTRIC CORP.

19 63J/ u n e

PROFESSIONAL TECHNICAL
GROUPS:
AUDIO: HERB RAGLE. MEMOREX 
AUTOMATIC CONTROL: A. S.

McAllister, san jose state 
ANTENNAS AND PROPAGATION:

ROLF B. DYCE. SRI
BROADCASTING: BEN WOLFE, KPIX 
BIO-MEDICAL ELECTRONICS: CON 

RADER. BECKMAN/SPINCO DIV.
COMMUNICATIONS SYSTEMS:

MAURICE H. KEBBY, LENKURT 
CIRCUIT THEORY: R. E. KIESSLING.

in LABORATORIES
ELECTRON DEVICES: MAHLON

FISHER. SYLVANIA
ELECTRONIC COMPUTERS: WILLIAM

DAVIDOW. GENERAL ELECTRIC
ENGINEERING MANAGEMENT:

LEONARD M. JEFFERS. SYLVANIA 
ENGINEERING WRITING AND

SPEECH: DOUGLAS WM. DUPEN, 
TECHDATA DIV., L. C. COLE

INFORMATION THEORY: CHARLES
H. DAWSON. SRI

INSTRUMENTATION & MEASURE
MENT: JAMES HUSSEY. GENERAL 
RADIO CO.

MICROWAVE THEORY AND TECH
NIQUES: ROBERT J. PRICKETT, 
HEWLETT-PACKARD CO.

MILITARY ELECTRONICS:
VICTOR A. CONRAD. VARIAN

PRODUCT ENGINEERING AND PRO
DUCTION: W. DALE FULLER, 
LOCKHEED

RADIO FREQUENCY INTERFERENCE:
JOHN W. WATTENBARGER. SIERRA 
ELECTRONICS CORPORATION

RELIABILITY:
W. WAHRHAFTIG. PHILCO

SPACE ELECTRONICS AND TELEM
ETRY: TOM LINDERS. LOCKHEED

TECHNICAL DIVISIONS:
COMMUNICATIONS: ALFRED R. 

DOLE. PAC. TEL. & TEL. CO.
INDUSTRIAL: J. ARTHUR WELLS. ART

WELL ELEC., INC.
INSTRUMENTATION & <

RONALD K. CHURCH. 
PACKARD CO.

POWER: JAMES J. McCANN, 
CIFIC GAS & ELECTRIC CO.

SCIENCE & ELECTRONICS: JAMES J. 
HALLORAN. ELECTRO ENGINEER
ING WORKS

"Synthetic Speech"

Speaker: Herman D. Maxey, research staff member, IBM Research Laboratory
Place: IBM Research Lab., research cafetorium, Monterey & Cottle Rds., San 

Jose
Dinner: 6:00 P.M., Hyatt House, Coffee Shop, First St. & Bayshore Fwy., San 

Jose
Reservations: None required

"Parametric Amplifiers"-
Speaker: Dr. George Matthaei, Stanford Research Institute, Menlo Park
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
Dinner: 6:15 P.M., El Camino Bowl, 2625 El Camino Real, Mountain View
Reservations: Tom Linders, RE 9-4321, Ext. 28394 or 28453, by 1:00 P.M.,

June 1 8

(Social "get together" with electrical maintenance engineers)
Dinner: 6:30 P.M., Concord Inn, Concord
7:00 P.M., introduction of Howard Grotts, electrical engineer, Tidewater Oil, 

and Moon Yuen, electrical project engineer, Bechtel Corporation
7:30 P.M., group will immediately leave for guided tour of new $20,000,000 

iso-cracking installation at Tidewater Plant installed by Bechtel
Following plant tour there will be a meeting at the Tidewater Recreational 

Facility building for review of electrical design features of this computer- 
controlled installation

Reservations: Art Wells, JU 6-4074 or YO 8-1222, or Howard Grotts, AC 
8-1220 (Avon)



i

1

Oil Co. al Avon

and

T

II

grid — 5

Moon H. Yuen

Mr. Yuen is a graduate of Heald’s 
Engineering College. A senior elec
trical engineer since 1957, he has 
been with the refinery division of 
Bechtel Corp, since his graduation in 
1948. He is a registered professional 
engineer. State of California, and a 
member of IEEE and CPES. He co
authored an AIEE transaction paper 
in 1959 with Mr. C. Phillips of the 
General Electric Co.

j U n e 13, 196 3

Largest isocracking complex in the world is the $20,000,000 com
puter-controlled complex just completed by Tidewater C------------

meeting ahead
INDUSTRIAL TOUR

The largest isocracking complex in 
the world, just completed at Tide
water Oil Company’s Avon refinery 
near Martinez, will be covered by 
speakers and a tour during the July 2 
meeting of the Industrial Division.

Speakers will be Howard J. Grotts, 
senior electrical engineer, Tidewater, 
and Moon H. Yuen, electrical project 
engineer, Bechtel Corp., the latter 
organization having engineered and 
built the $20,000,000 plant.

meeting ahead

LARGE ANTENNAS/SMALL SPACE

Glen E. Fisher, supervisor of the 
microwave application dept., Lock
heed Missiles & Space Co., Sunnyvale, 
will discuss inflatable mechanisms for 
space antennas at the June 19 meet
ing of PTGAP.

Large antennas are often needed in 
space programs, yet they must be 
confined to small spaces during the 
launch phase. Since gravity imposes 
no structural limitations once in space, 
a variety of practical antennas can be 
constructed by inflating thin metal 
balloons. The technique has pro
gressed far beyond the talking stage 
and can be documented by hardware 
experience. Included in Mr. Fisher's 
demonstration will be a motion pic
ture film presentation.

The speaker received the B.S. in 
mechanical engineering from the Uni
versity of Illinois. After graduation he 
joined Collins Radio Co., Cedar

Mr. Grotts received the B.S. in 
electrical engineering from the Uni
versity of California and is a regis
tered professional engineer in elec
trical engineering, State of California. 
During the past 17 years’he has co
ordinated the electrical design with 
prime contractors on several process 
units, including the 42,000 bbl. per 
day fluid coker now in operation at 
the refinery. For the past two years 
he has coordinated, with Bechtel 
Corp., the design of the new unit.

Typical unfurlable antenna is fabricated of 
Mylar laminate .0013 inch thick.

Rapids, Iowa, moving to Dalmo Victor 
Co., Belmont, in 1951 as senior me
chanical engineer. Joining Lockheed 
in 1959, he has been a technical con
sultant in mechanical design support
ing the research group in such proj
ects as the unfurlable antenna and a 
radio astronomy antenna.

In addition to mechanical design 
and microwave applications, his in
terests are electromagnetics, elec
tronics, and research and develop
ment. He holds or has applied for 
several patents.

The meeting will wind up a busy 
program year for PTGAP which was 
the prime sponsor of the highly suc
cessful spring joint laser series, the last 
two meetings of which are reviewed in 
this issue.

Howard J. Grotts

The computer-controlled isocracker 
will convert low-value middle distil
lates into high-quality gasolines, diesel 
fuel, jet fuel, and other products. By 
adding hydrogen to the feed stock 
charged to the unit for upgrading, 
the isocracker can maintain the re
finery's current output with a smaller 
amount of crude oil input. The com
plex uses a process licensed by Cali
fornia Research Corp.
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porters are listed on page 4 are now 
active within the San Francisco Sec
tion, a total of 19 out of 30. New 
local chapters of PTG's can 
vated through submitting a 
containing the signatures of 12 
bers of IEEE through the section of
fice. Formation of a chapter on ve
hicular communications (PTGVC) is 
expected soon.

Formation of PTG's on power and 
industry with a potential membership 
of approximately 15,000 each is being 
discussed on the headquarters level. 
Until these are formed, every effort 
will be made through the section and 
the Grid to maintain the local 
strength and activity of these large 
divisions. A meeting is planned soon 
to advise such divisions as those on 
communications and instrumentation 
and controls who have expressed an 
interest in combining local forces with 
PTGCS and PTGI respectively.

All PTG's issue specialized publica
tions out of their national headquar
ters in New York, in addition to news
letters on related activities. IEEE 
members may join any PTG of their 
choice for annual dues ranging from 
$2.00 to $6.00.

Application forms, recently mailed 
to all AIEE/IEEE members with the 
billing for their dues, are also avail
able from the section office, the 
membership committee, and at PTG 
meetings.

meeting

SYNTHETIC SPEECH

Recent developments in synthetic 
speech will be reviewed by Herman 
D. Maxey, research staff member, San 
Jose research laboratory of IBM, at 
the June 25 meeting of PTGEC.

The speaker is engaged in speech 
synthesis work in the communication 
science dept, of the laboratory. His 
major responsibilities have been in 
speech analysis for storage and syn
thesis. He has been active in biphon 
analysis and design of equipment for 
speech generation.

Mr. Maxey joined IBM Corp, in 
1957 and worked on the electronics of 
digital magnetic recording equip
ment. He has several publications in 
the field of magnetic recording and 
speech synthesis.

He received his B.S. in electrical 
engineering from Texas Technological 
College in 1957. He is a member of 
IEEE, Eta Kappa Nu and Tau Beta Pi.

historical notes
FIRST RECEPTION—1898

The first wireless reception in the 
continental United States was in 1898, 
according to Douglas H. Perham, Bay 
Area radio pioneer. The signals were 
copied at a receiving station installed 
in the Cliff House of San Francisco 
from the troop transport U.S.S. Thom
as on her return from the Philippines. 
Bernard Linden, in his "History of 
Radio Communication on the Pacific 
Coast," mentions that it was not until 
1901 that the Marconi Company of 
England erected wireless stations in 
the Hawaiian Islands for inter-island 
commercial traffic. These are be
lieved to be the first commercial sta
tions located on western United

According to figures recently re
ceived from national headquarters, 
these are the current memberships 
within the section of the professional 
technical groups indicated:

Audio, 234
Broadcasting, 66
Antennas and Propagation, 267
Circuit Theory, 490
Nuclear Science, 102
Vehicular Communications, 70
Reliability, 108
Broadcast and TV Receivers, 68
Instrumentation, 236
Space Electronics, Telemetry, 357
Aerospace and Nav. Elect’ics, 125
Information Theory, 234
Industrial Electronics, 72
Engineering Management, 299
Electron Devices, 555
Electronic Computers, 579
Microwave Theory, Techniques, 527
Bio-Medical Electronics, 156
Communications Systems, 264
Ultrasonics Engineering, 38
Component Parts, 73
Product Engineering, Production, 83
Automatic Control, 255
Military Electronics. 248
Education, 53
Engineering Writing, Speech. 88
Radio Frequency Interference, 58 
Human Factors in Electronics, 30 
Geoscience Electronics, 1 7 
Aerospace, not yet announced.

Only those PTG's for which re-

Surge test station for pole top distribution transformers at the Sunny
vale division of Westinghouse Electric Corp, will highlight W ESCON 
technical tour No. 3 for the special interest of electrical engineers on 
August 20. Surveyed will be large compressors, wind tunnel throats, 
solar telescopes, high volume production lines for distribution trans
formers and power transformers, and R&D work for Polaris missile 
launchers
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STL
PRODUCT ASSURANCE
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SPACE TECHNOLOGY LABORATORIES, INC. 
a subsidiary of Thompson Ramo Wooldridge Inc.

DIRECTOR RELIABILITY ASSURANCE
BS or advance degree in Engineering or Physical Sciences 
with 10 or more years in hardware design and planning of 
reliability programs in aerospace or related industries with 
heavy experience in supervision and planning of reliability 
programs.

SECTION HEAD-MATERIALS & PROCESSES
Degree in Physical Sciences or equivalent, with 5 or more 
years Quality Assurance supervisory experience to review 
materials and process specs and activities, related to QC 
functions in manufacturing space-qualified hardware.

PROPOSAL ENGINEERS
BS in Engineering to develop Quality Program Proposals 
including cost estimates, computer time and man-loading. 
Familiarity with government quality specifications and cur
rent inspection techniques is required.

PROJECT QUALITY ENGINEERS
BS in Engineering with 5 or more years in manufacturing and 
electronic design to serve as technical liaison with responsi
bility for duties including adherence or modification of 
budget, designs, standards and government specifications.

QUALITY TEST ENGINEERS
BSEE with 4 or more years in test instrumentation or equip
ment design for the development and preparation of quality 
engineering test procedures and specs. Duties will include 
review and analysis of test specs and procedures used in 
testing spacecraft and related components, and the design 
and development of test instrumentation and equipment.

grid — 7j U fl e

Cyril Frank Elwell, late electronics pioneer 
who established an early radio network link
ing Chicago, Seattle, San Francisco, and 
Honolulu. Photo courtesy of Watt’s Current.

TRW’s Space Technology Laboratories is a recognized leader 
in producing high performance and reliable equipment at 
minimum cost.
STL’s expanding Reliability and Quality Assurance Program 
has created these positions with responsibility for devel
oping, implementing and auditing Product Assurance Pro
grams for advanced missile and space hardware.

Qualified applicants are invited to write Dr. R. C. Potter, Manager 
of professional Placement at STL, One Space Park, Redondo 
Beach, California, Department SF. STL is an equal opportunity 
employer.

&

Los Angeles • Vandenberg AFB • Norton AFB. San Bernardino • Huntsville 

Washington, D.C. • Boston • Cape Canaveral • Dayton • Houston

States territory. The first stations to 
be established on the West Coast 
were located at San Pedro, California, 
and Avalon, Catalina, in 1901. Their 
primary purpose was to furnish news 
to a paper printed on Catalina Island 
called the "Wireless."

Such is the record of radio's early 
history on the Pacific Coast. These 
and many other accounts of early 
events are to be found in the exhibits 
and archives of the New Almaden 
museum. For the past several weeks 
work has been going forward on the 
inventory and cataloging of the Per
ham Foundation electronic collection. 
Members of the historical committee 
in cooperation with the Santa Clara 
County Office of Education and sup
port received through a National De
fense Education Act grant have com
pleted an itemized listing of the en
tire collection. As previously re
ported, a photographic record is be
ing made of each major item in the 
collection. In addition, documentary 
tapes are to be made on which Doug
las Perham will record the sources, 
known users, and applications for 
each item.

With the photographic catalog and 
taped documentary the preparation 
of film strip and written materials 
will be facilitated. In this way the col
lection will be readily available to 
schools, youth and civic organizations 
interested in the history of radio 
throughout the Pacific Coast area.

Future plans of the foundation in
clude the relocation of the exhibits, a 
staff to exhibit the collection and pre
pare displays and classroom materials, 
and the final approval by the Treasury 
Department of the foundation's non
profit tax-deductible status. Action
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Dr. Anthony E. Siegman, an expert on the techniques of laser operations
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MORE SIEGMAN ON LASERS

The third of the series of four lec
tures on laser theory, techniques, and 
applications was held on March 27, 
1963, at Stanford University. Profes
sor Anthony E. Sieqman discussed 
primarily the techniques associated 
with the operation of lasers. The prob
lems and techniques under discussion 
were mode selection, Q switching, 
laser amplifiers, modulation, demod
ulation, and optical waveguides.

The problem of the existence of 
several spatial modes at the same 
time reduces the purity of the output 
signal. The existence of the spatial 
modes is due both to the existence of 
imperfections in the ruby of the solid
state laser and to the large diameter 
of the laser material in terms of wave
lengths. A method of holding the 
laser in one spatial mode is the use 
of a converging lens and pinhole sys
tem inserted between the laser ma
terial and the mirror. Since different 
spatial modes are focused to slightly 
different positions, the pinhole may 
be adjusted until only one mode is 
present. A second problem having 
to do with mode selection results from 
the large number of wavelengths be
tween the mirrors of the cavity. The 
laser has the possibility of oscillating 
at several frequencies at the same 
time. One method of correcting this 
problem is to introduce an extra par-

MORE HISTORY
has been taken to comply with the 
Treasury Department's recommenda
tion relative to the foundation's ap
plication for tax-free status, and indi
cations are that this will be achieved 
within the next few months. At such 
time as the foundation achieves this 
status it is planned to conduct a sus
taining membership drive to enlist the 
support of all who are interested in 
helping to preserve and make avail
able this part of the area's history.

EARL G. GODDARD
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tially reflecting mirror between the 
laser material and the end mirror. This 
has the effect of introducing a new 
set of frequencies, and the net result 
is a frequency cancellation so that 
the laser oscillates only in one mode.

The output of a laser is usually a 
series of more or less irregularly 
spaced bursts of power during the 
pump time. It would be more useful 
to have either one high-amplitude 
pulse or a series of equally spaced 
lower-amplitude pulses. This may be 
accomplished in the first case by

mounting one end mirror on a rotat
ing drum so that the mirrors are 
aligned only once for each rotation 
of the drum. Thus the drum can 
synchronized with the pump so 
there is almost a complete population 
inversion before the mirrors become 
aligned and the output is single pulse 
of very high amplitude. To obtain a 
series of pulses, a liquid medium is in
serted between the ruby and one end 
mirror, and acoustical waves are 
generated in the liquid by an ap
propriate transducer at the desired 
pulse rate. The optical output is then 
a train of pulses at a repetition rate 
determined by the acoustical modu
lation.

When used as an amplifier, the 
gain of the laser is rather low, so that 
any practical amplifier will probably 
use at least two stages. To insure that 
the system will not oscillate, an isola
tor should be included between 
stages, and the ends of the ruby will
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be ground at the Brewster angle for 
low internal reflection. The isolator 
could be a material which exhibits 
Faraday rotation when placed in 
magnetic field.

The modulation of light at micro
wave frequencies has been accom
plished by the use of a crystal whose 
index of refraction varies both with 
crystal orientation and with applied 
electric field. In this system a polar

izer is used on either end of the crys
tal; thus the light enters the crystal I 
with a polarization determined by the 
first polarizer. Then the amount of 
light that leaves the second polarizer 
will be determined by the change in 
polarization caused by the crystal 
which in turn depends upon the 
modulating electric field applied to 
the crystal. Liquids which exhibit the 
Kerr effect may also be used for the 
modulating material. The demodula
tion of light may be accomplished by 
allowing the light to strike a photo
electric surface. One method is to 
direct the modulated light beam onto 
the surface of a photoelectric cathode 
of a traveling-wave tube. Then the 
microwave modulation will appear as 
current modulation on the electron 
beam and will be amplified in the 
traveling-wave tube section. Since the 
photoelectric surface operates as a 
square law device, "optical hetero
dyning" may be accomplished 
through the use of a local oscillator, 
which in practice will also be a laser.

The last subject discussed was 
transmission lines suitable for optical 
frequencies. The optical waveguide 
in the example used was a system of 
converging lenses located inside of 
a metal tube. Propagation is confined 
to the lens system alone, while the 
tube provides a shield and a method 
for mounting the lenses. Typical sizes 
and spacings might be 6-inch-diam- 
eter lenses spaced about 1,000 feet 

apart.
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Dr. Malcolm Stitch, head of Hughes Aircraft Co. laser research program, detailing U.S., 
French, and British advances in the field. At the right is another view cf n J: " "
Stanford unit shown on the cover and page 8.

wescon news

MORE ON LASERS

Another round on lasers, this one 
dated to the opening of Wescon, 
has been organized by Dr. A. E. 
Siegman of Stanford University. Ap
pearances have been scheduled for 
Dr. Glen Wade of Raytheon, Burling
ton, Mass., on "Laser Fundamentals ; 
Dr. George Decey of Sandia Corp., 
Albuquerque, N.M., assessing the 
effort going into laser development 
and the relative slow payoff; Dr. R.C. 
Fletcher of Bell Telephone Laborator
ies, Murray Hill, N.J., on "New Com
munications Applications of Lasers"; 
and Dr. Warren Macek of Sperry Gy
roscope Co., Great Neck, N.Y., 
speaking on "Laser Rotation Rate 
Sensor."

meeting review

One hundred IEEE members at
tended the fourth and final lecture of 
the laser tutorial series on April 10. 
Dr. Malcolm Stitch, head of Hughes 
Aircraft Company laser research pro
gram, commenced his talk with an 
American's view of the Third Quan
tum-Electrodynamics Conference. De
spite French past and present activity 
and recent U.K. upsurge of laser re
search, the conference was dominated 
by U.S. papers showing experimental 
and theoretical domination of the 
field. Soviet accomplishments were 
not apparent.

Dr. Stitch then discussed several 
aspects of laser operation, related to 
papers presented by his colleagues. 
A laser beam operated in a Michel
son interferometer arranged in the 
shape of a circle or square is sensitive 
to rotation because of opposite phase 
distortion in the two legs. The number 
of wavelengths in each leg is on the 
order of one million, hence we have 
a sensitive angular rate sensor. Al
though the device is easy to digitize, 
it unfortunately is not sensitive to the 
sign of the rotation.

He then told the story of Wood
bury's discovery of the Raman fre
quency spectra. In this case the nitro
benzene used in a pulsed laser Kerr 
cell was found to emit infrared Ra
man frequencies as a consequence of 
optical illumination. This introduces a 
host of new frequencies of laser out
put; 85 percent efficiency of conver
sion has been demonstrated. Har

monic generation (up to 20 percent 
efficiency has been demonstrated) 
and mixing also add to the frequency 
list currently available.

The speaker then discussed limita
tions to power output of the 
Q-switched laser, such as spontaneous 
decay by random avalanching, pre- 
lasering caused by undesired optical 
interfaces. One solution is delib
erately to roughen the ruby or mount 
in water.

Finally, Dr. Stitch described a 
pulsed laser radar which can be car
ried by one man and aimed like a 
rifle.

This lecture concluded the well- 
attended four-part series.

june 1 J , 19 6 3
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On April 3 a joint meeting of the 
San Francisco Section and the 
PTGMTT heard a lecture by Professor 
Paul D. Coleman. The subject was 
Spanning the Infrared-Microwave 

Gap." This part of the spectrum has 
many problems that must be solved 
before the gap can be closed.

Perhaps the largest problem is one 
of generating these frequencies. De
vices such as cavities are too small to 
be readily produced, and the neces
sary quantum energy from a photon 
is inconveniently small. At the other 
extreme, magnetic fields that can 
generate these frequencies are very 
large, and the density of a plasma 
must be high.

There are four possible approaches 
using classical electronics: vacuum 
tubes, Cerenkov radiation, accelera
tion radiation, and transition radia
tion. Most work has centered on 
tubes, and these have operated at 
frequencies as high at 0.7 mm. Quan
tum electronic devices can be broken 
into two classes, single quantum de
vices (such as the maser) and multiple 
quantum devices (employing harmon
ic generation and Raman effect). At 
present, masers have operated up to 
88 gc.

Transmission systems employ either 
some form of waveguide or quasi- 
optical principles. Many kinds of 
guide have been tried, employing 
both metals and dielectrics. Some 
carry the field within the guide and 
others support a field outside the 
guide, but all are inconveniently 
small. The most practical system to 
date is the Goubau line, a quasi-op- 
tical line employing horn launchers 
and periodic focusing lenses.

Numerous detection schemes have 
been suggested. These include use of 
resistors, thermistors, superconductive 
bolometers, Golay cells, photodetec
tors, cyclotron resonance detectors, 
and crystal diodes. Here, too, much 
work remains to be done.

At this meeting recognition was 
given to section members who have 
received IEEE honors during the year. 
Included were Frederick Emmons Ter
man, recipient of the Founders 
Award; Chih-Tang Sah, Browder J. 
Thompson Memorial Prize Award; 
and Philip J. Rice, Jr., and William E. 
Evans. Jr., Vladimir K. Zworykin
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FMC CENTRAL 
ENGINEERING

Management climate and 
challenging assignments per
mit personal contributions, 
individual recognition and 
professional advancement.

Immediate openings with 
unusual growth oppor
tunities at FMC Central 
Engineering Laboratories 
as a result of further ex
pansion of programs in 
industrial and non-mili- 
tary types of electro
mechanical equipment.

Design of solid state circuits, 
including semiconductor 
switching circuits, for digital 
computers and control equip
ment, experience in logic de
sign, photosensitive devices 
and magnetic recorders is 
helpful.

Top creative profession
als with BS or MS in EE 
or Physics needed with 
experience in either field:

j une

Artist’s conception of Mission Operations 
Control Room (MORC) and the role of In
tegrated Mission Control Center in proposed 
multi-manned space flights which the Na
tional Aeronautics and Space Administration 
has scheduled for mid-1964.

The manned space missions include the 
two-man earth orbit (Project Gemini) and 
the three-man lunar program (Project Apol
lo) which will be controlled by NASA’s 
Manned Spacecraft Center.

MSC will direct operations from the Mis-

Design and development of 
electronic and electrical con
trols for complex equipment; 
including control circuit de
sign, servomechanisms and 
feedback controls.

MORE PTGMTT
Award. Also honored were the new 
fellows from the section: Hewitt D. 
Crane, Von R. Eshleman, Robert L. 
Jepsen, Laurence A. Manning, John 
L. Moll, Albert J. Morris, Richard B. 
Nelson, Marshall C. Pease, Charles 
Susskind, John R. Woodyard, R. 
Stuart Mackay, and Paul D. Coleman.

R. J. PRICKETT

si on Operations Wing in the NASA com
plex near Houston, Texas.

The 1MCC is being provided by Philco 
Corporation’s team headed up by its West
ern Development Laboratories Division of 
Palo Alto, California. Included are three 
sister Philco Divisions: TechRep, Philco 
Scientific Laboratory, and Philco Communi
cations and Electronics, all in or near 
Philadelphia, as well as the Ford Aero- 
nutronic Division at Newport Beach, Cali
fornia.

amination of such materials for extra
terrestrial fossils would be of great 
interest.

The Venus-Mariner experiments 
have confirmed that the surface tem
perature of our sister planet is in the 
neighborhood of 600°K. Even in this 
grossly undesirable environment for 
biota, localized variations that could 
permit sustained life should not be 
precluded; and the search will go on. 
This same thesis could be applied to 
portions of Jupiter, the asteroid belt, 
and the moon.

The red planet is the most likely

meeting review

PLANETARY LIFE

"Detection of Planetary Life" was 
the title of the space instrumentation 
talk, April 24. The speaker, Dr. Elliott 
Levinthal, program director of the 
Stanford School of Medicine's instru
mentation research laboratory, pre
sented some contemporary thoughts 
on this age-old subject. The modern 
concept is a rather dynamic one. Dr. 
Levinthal's group is designing and 
building instruments that are ex
pected to make the journey and help 
answer some of the basic exobiology 
questions. The immediate experimen
tal programs are concentrated on the 
moon, Venus, and Mars because these 
bodies are within the range limita
tions of the next decade's spacecraft.

A conventional form of life on our 
lunar neighbor is doubtful because of 
the absence of atmosphere and 
water. These same conditions, how
ever, have provided a convenient col
lection place for meteorites, and ex-
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June 20-21—Ninth Annual Pulp & 
Paper Industry Conf. Sheraton Hotel, 
Boston, Mass. IEEE. No exhibits. Pro
gram: T. A. Likos, Westinghouse Elec. 
Corp., 10 High St., Boston 10, Mass.

July 9-11 — PTGAP InfI. Symp. 
Central Radio Prop. Lab., NBS, Boul
der, Colo. PTGAP. No exhibits. Pro
gram: Herman V. Cottony, NBS Labs, 
Boulder, Colo. Digest free with reg.; 
extra copies $3.00 from Alvin Wilson, 
NBS, Boulder, Colo.

July 22-26—Fifth Infl. Conf, on 
Medical Electronics. Univ, of Liege, 
Liege, Belgium. IFME. Program: Dr. F. 
Bostem, 23 Blvd. Frere Orban, Liege, 
Belgium. Proceedings.

(Continued on page 19)

GENERAL CAPACITOR COMPANY 
755 LOMA VERDE AVENUE 
PALO ALTO, CALIFORNIA 

(415) 321-8304

other measurements such as 
transmission and absorption are in
cluded in the automatic laboratory. 
To satisfy the more optimistic Homo 
sapiens, an accelerometer (or even 
perhaps a microphone) will be in
cluded to indicate how the capsule 
might be treated by curious Martians.

IRWIN WUNDERMAN

IEEE
June 16-21 — Summer General 

Meeting. Royal York Hotel, Toronto, 
Ont., Canada. IEEE. No exhibits. Pro
gram: E. C. Day, IEEE HQ.

June 17-18—1963 Chicago Spring 
Conf, on Broadcast & TV Receivers. 
O'Hare Inn, Chicago, III. PTGBTR, 
Chicago Section. Exhibits. Program: 
Norman Parker, Motorola, Inc., 9401 
W. Grand Ave., Franklin Park, III. IEEE 
Transactions on Broadcast & TV Re
ceivers.

June 19-21—Joint Automatic Con
trol Conf. Univ, of Minnesota, Min
neapolis, Minn. IEEE, ISA, ASME, 
AIChE. No exhibits. Program: O. L. 
Updike, Univ, of Virginia, Charlotte- 
ville, Va. IEEE Transactions.
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candidate, and many of the inhab
itants of terra firma have preceded 
the scientists with an a priori "mental 
image" of their Martian brothers. To 
validate or repudiate these aberra
tions, the United States is planning a 
fly-by in 1964, and an instrument
package surface-landing in 1966. 
With regard to the earlier flight, it 
was shown from aerial photographs of 
the earth that it is extremely difficult 
to draw conclusion of existing life 
solely from high-altitude visual ob
servations. However, spectroscopy to 
determine the abundance and distri
bution of compounds and radiation 
can provide some indication of the 
presence of organic matter.

The unique elegance of the work 
done by Dr. Levinthal's group was 
emphatically depicted by the pro
posed instrumentation package to be 
landed on Mars in 1966. Within the 
difficult constraints of extremely low 
weight, complete sterilization to pre
vent biological contamination, a data 
link repertoire of only 106 bits, and a 
gross uncertainty of the entities under 
surveillance, they are proposing an 
automated laboratory to analyze 
Martian soil. The predominant experi
ments to be carried out by this lab
oratory will be fluorometric assays for 
hydrolytic enzymes. Martian matter 
will be introduced into numerous re
action chambers. The chambers will 
be activated with appropriate sol
vents, and the degree of fluorescence 
telemetered to earth. Resolution 
abilities in the order of 103-104 bac
teria per gram are anticipated.

In addition to fluorometry, various

AIRCRAFT 
ELECTRICAL 
ENGINEERS

To handle autopilot and gyro instru
ment systems. Must have EE degree 
from accredited college with 3 years 
experience in design, overhaul and 
maintenance and field service en
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servo instrument or control systems, 
A/C flight simulators, A/C elec
trical power distribution and con
trol. Must be capable of profes
sional level work involving techniques 
and statistical methods in solid state 
and molecular engineering.

Salaries based on related experi
ence. Semi-annual wage reviews. Ex
cellent fringe benefits including free 
life insurance, stock purchase plan 
and free and reduced rate travel 
privileges.
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R. W. Lackey, Employment Manager

UNITED AIRLINES 
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Members are invited to bring this 
feature, featuring personnel items of 
the profession and the electrical and 
electronics industry, industrial news, 
and related items, to the attention of 
their companies’ public relations de
partments.

what we do offer is the perceptive, dis
criminating attention which fre
quently leads to:

Carefully Matched Placements
Nearly four years of this kind of ap

proach to a serious business have 
earned us an endorsement we prize: 
the respect and confidence of the 
Peninsula’s top smaller companies— 
and of a widening circle of thoughtful 
engineers.

If you’d like to investigate (at no obliga
tion; employers assume our fees), 
phone, drop a line, or drop by our 
offices at Stanford Industrial Park.

VALLEY PERSONNEL AGENCY
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Paul D. Cooper, Jr., has been ele
vated to the position of business man
ager of MELABS, formerly serving as 
manager of cost contracts adminis
tration of Ampex Corp, and senior 
accountant with Eitel-McCullough, 
Inc.

This filamentary, high vacuum tube 
has a fluorescent anode and will re
place neon lamps in computer cir
cuits. Its high impedance and small 
signal requirements make it ideal for 
transistorized circuits.

Why don’t you get the benefit of 
Tung-Sol component knowledge 
and experience too? Tung-Sol com
ponents—whether transistors, tubes 
or silicon rectifiers—fill virtually 
every military, commercial and en
tertainment reauirement with unex
celled dependability. For quick and 
efficient technical assistance in the 
application of all Tung-Sol compo
nents, contact:

Alfred C. Allen recently joined the 
staff of Electromagnetic Technology 
Corp, as sales manager. He was for
merly marketing manager for the 
electroceramics division of Automa
tion Industries, Inc., previously being 
instrumental in promoting the market
ing growth of G.P.I.’s Kearfott divi
sion solid-state laboratory.

IT IS REPORTED:
R. L. Biesele, Jr., has been elected 

president and chief executive officer 
of General Capacitor Co., Palo Alto, 
and will also serve on the board of 
directors of the firm, which manu
factures a line of high-voltage capaci
tors and pulse-forming networks for 
use in high-power search radars, 
linear accelerators, and pulsed laser 
applications. He was formerly mana
ger of operations of the Palo Alto 
plant of the Clevite Corp, and pre
viously manager of research.

Richard DeGroot has been added 
to the staff of Walter Associates as 
sales engineer for the territory of San 
Mateo County, San Francisco, and 
the East Bay. Charles A. Walter also 
announced that the firm had moved 
to larger offices at 671-L Oak Grove 
Ave., Menlo Park, and was recently 
appointed northern California repre
sentative for Laser Systems Center of 
Lear Siegler (formerly Trion Inst.)

Lockheed Missiles and Space Co., 
Sunnyvale, has formed a physical 
electronics group to expand its ex
perimental programs in lasers, cesium 
plasmas, ferroelectricity, nonlinear 
interaction of electromagnetic waves 
with plasmas, and measurements of 
low energy electron atom cross sec
tions. Making up the new group, part 
of the electronic sciences lab, are 
H. W. Bandel, Eamon Barrett, Wil
liam Culshaw, L. H. Fisher, D. E. 
Golden, G. F. Herrmann, R. M. Hill, 
S. K. Ichiki, Jaan Kannelaud, S. J. 
Tetenbaum, and R. F. Whitmer, all 
formerly with General Telephone 
Labs, Palo Alto.
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POWER 
SIZE

DIGITAL READOUT 
SIGNAL LEVEL

PHASE OUTPUT 
FOR RECORDER

I

(1) Phase detector voltage 
from Model VLA

(2) 2 x RF signal voltage 
from Model VLA

(3) 2 x RF synthesized volt
age from Model VLA

0.5 milliampere to ± 0.5 
milliampere output into 
1000 ohms corresponding to 
100 microsecond phase shift. 
Calibrated in microseconds
Output of 3 v max. into 1000 
ohms provided for recorder 
19 v d-c from VLA
3MT H x 19" W x 17V?" D 
Weight 29 lbs.

Dr. David R. Sawle, 
935-8282

When the new Model SRA is com
bined with its companion unit, the 
Model VLA Receiver Phase Com
parator, it becomes possible to auto
matically measure and standardize 
frequencies to an accuracy of one 
part in ten billion. Measurements 
may be permanently displayed on 
a strip-chart recorder.

Even inexpensive local oscillators 
will give extreme accuracy as the 
Model SRA adds phase correction to 
the oscillator output to phase lock 
the signal with a multiple of the re
ceived standard frequency.

Only 3^" high, the Model SRA is 
completely modular in construction. 
Meets environmental requirements 
of MIL-E-400B.

SPECIFIC 
PRODUCTS

21051 Costanso Street 
or 

P.O. Box 425
Woodland Hills, California 

Phone: Diamond 0-3131

new... solid state
SRA SERVO 

PHASE SHIFTERj

SRA PRICE $1990.00
For complete technical information, 
write:

SPECIFICATIONS
INPUTS

r accuracies to one 
part in 10 billion

Kramer Dehlendorf

Judd C. Kramer has been ap
pointed manager of marketing op
erations for Philco WDL, Palo Alto, 
and will be responsible for marketing 
administration, proposals manage
ment, and sales promotion and pres
entations. Prior to joining Philco he 
served with Thompson Ramo Wool
dridge, Inc., Warner Corp., Reeves 
Instrument Corp., and Western Elec
tric Inc. in technical capacities.

Robert O. Dehlendorf II was re
cently elected a vice president of Mi
crowave Electronics Corp., Palo Alto, 
and will have over-all responsibility 
for the firm's administration, coor
dinating, and implementing plans to 
meet the company's business objec
tives. He will also continue to serve as 
corporate treasurer.

lune 7 3, 1963

daSilva Dalzell

Timothy M. da Silva has been ap
pointed senior engineer in the prod
uct reliability dept, o f Signetics 
Corp., Sunnyvale, and will be respon
sible for activities of the reliability en
gineering section.

Thomas D. Dalzell has been ap
pointed European sales manager of 
Precision Instrument Co., Palo Alto, 
and will make his headquarters at 
Reading, Berkshire, England. He was 
formerly general sales manager for 
Ampex Corp, in Europe and Africa 
and has held technical sales positions 
for Ampex Data Products in Canada 
and for Canadian General Electric 
Co.

Professor Samuel Silver, dept, of 
electrical engineering, University of 
California, has been awarded the 
honorary degree of Doctor of Sci
ence from Temple University in Phil
adelphia. He is director of the space 
sciences laboratory and was formerly 
director of the electronics research 
laboratory.

Dr. William Shepherd has joined 
Fairchild Semiconductor, a division of 
Fairchild Camera and Instrument 
Corp., as a member of the technical 
staff in research and development. 
He was formerly a research chemist 
with Plessey Co., Ltd., Caswell, Tow- 
cester, England.

Ronald J. Berlin has been ap
pointed personnel manager at Hug
gins Laboratories, Inc., Sunnyvale, 
after personnel experience with Gen
eral Electric Co., San Jose, and Ames 
Research Center, NASA, Moffett 
Field.

Roy T. Stromberg, northern Cali
fornia manager of the J. T. Hill Co., 
announces the move of the office 
from San Carlos to 4117 El Camino 
Way, Palo Alto (telephone 327-0211). 
"in recognition of the gradual south
erly migration of the electronics busi
ness on the Peninsula." With head
quarters in San Gabriel, the company 
covers the four-state area of Califor
nia, Arizona, Nevada, and Hawaii.
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We are marketing consultants to 
the electronics industry.

You are scientists and engineers 
in the field of electronic man
ufacturing.

The Mon-EII Company directs:
• Initial Sales Program
• National and/or 

International Coverage
• Sales Expansion Programs
• Advanced Sales Techniques
• Market Research and Analysis
Our unique service to the elec
tronics industry is strictly 
confidential.
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PHILCO WDL DIVISION
A Subsidiary of Ford Motor Co. 

3870 Fabian Way. Palo Alto, Calif.

An equal opportunity employer

MELABS has moved its manufac
turing activities into a new $800,000 
supplement to the company's engi
neering facility, more than doubling 
working space and representing a 
sharp contrast to the quarters in 
which it was founded in 1956—a Pro
hibition wine cellar on the property 
of its president, Lloyd A. Addleman.

Nearly 3,000 visitors toured Eitel- 
McCullough facilities during a recent 
press tour and open house conducted 
by Ross Snyder, advertising and pub
lic relations manager. Snyder, whose 
electronic background includes Todd- 
AO, Ampex, and broadcast engineer
ing, was appointed to his present 
position in 1962 after joining the com
pany in 1960 as assistant to the direc
tor of marketing.

George Compton has been named 
to the new position of head of prod
uct engineering, special products, at 
Fairchild Semiconductor's diode man
ufacturing plant in San Rafael.

Ampex has published a special is
sue of "Head Lines" devoted to in
structional television and the vtr in 
education, which may be obtained 
from Dept. 24-1, Ampex Corp., 934 
Charter St., Redwood City, Calif.

NASA has awarded predoctoral 
training grants of $2,400 a year, plus 
allowances up to $1,000, to 12 Stan
ford graduate students, including four 
in electrical engineering.

Don Hutchins, sales engineer, has 
been assigned area account responsi
bilities for O'Halloran Assoc., operat
ing out of the Anaheim branch office. 
Dave Evans fills the staff engineer 
function vacated by Hutchins' ap
pointment.

Jetronics Laboratories, San Carlos, 
has retained the Mon-EII Co., 
Menlo Park, as its marketing consult
ant. James L. Goodrich Associates 
has been appointed sales representa
tive for the Jetronics line of standard 
and custom cable assemblies and har
nesses.

Further information by phone, letter 
or personal interview.
THE MON-ELL COMPANY
Marketing Consultants to the 
Electronics Industry
3860 Alameda - Menlo Park, California 
854-4876

Al Oliverio has been appointed to 
the position of sales manager of 
Neely Enterprises after ten years with 
the firm. The position of sales mana
ger was previously held by Bob Brun
ner, who is now sales manager of the 
oscilloscope division of the Hewlett- 
Packard Co., Palo Alto.

j u n e 13, 19 6 3

Stuart R. Hennies has joined Ap
plied Technology, Inc., as senior en
gineer and will be involved in the de
velopment of advanced electronic 
reconnaissance, active countermeas
ures, and microwave telemetry equip
ment. He was formerly with E-H Lab
oratories, Inc., Granger Associates, 
Varian Associates, Northrop Aircraft 
Co., and the U.S. Navy.

Dr. Leopoldo B. Valdes of Raytheon 
Company's Rheem Semiconductor 
operation, Mountain View, has been 
selected as the fifth member of the 
company's newly established super
professional level, with the title of 
consulting engineer. The new level 
permits specialists to advance their 
careers without need for accompany
ing administrative responsibilities. He 
is a senior member of IEEE and has 
taught several courses in transistor 
theory at the University of California 
and the University of Santa Clara.

Beall Electronics Sales Co. of Palo 
Alto has been acquired by Welco, 
Inc., southern California firm, and will 
function as the Belsco Division of 
Welco, with offices at 502 Waverley 
St., Palo Alto, under the direction of 
Ralph W. Beall, who founded Belsco 
in 1959.

To apply, send your resume' to

PATRICK MANNING

for scientists holding an MS or 

PhD degree in EE to participate 

in company sponsored applied 

research programs in the areas 

of secure communications, 

adaptive systems, space com

munication and information 

handling.
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Gives you 2% accuracy 
of reading over the 
entire scale - more 
accurate over lower half 
of the scale than a 
linear meter rated at 
1% of full scale

I

I

Model31OB
Price: $250

I ■
i

Ballantine’s Model 310B Video VTVM is a general purpose 
instrument for use over an extremely wide range of both, vol
tage and frequency. A newly improved version of the popular 
Model 310A, it gives you these benefits: (1) a wider frequency 
range; (2) a larger indicating meter; (3) greater accuracy; 
(4) increased feedback and longer life; (5) greater sensitivity; 
(6) provision for choice of co-axial or binding post input; (7) 
use as a 60 db amplifier, IO cps to 6 Me; and (8) improved 
serviceability.

7 // fi e

NEW/
SENSITIVE VIDEO BALLANTINE VTVM 

Measures 100 jiV to 100 V 
at frequencies 10 cps to 6 Me

SPECIFICATIONS

20 cps to 2 Mc: 3%, 10 cps to 4 Mc; 
5%, 10 cps to 6 Me

Null Detector Mode Sensitivity 30 mV
Scales....One logarithmic voltage scale, 0.9 to 

11 and one linear db scale, 0 to 20
Input Impedance 2 M2 shunted by 15 

or 25 pF

1 5 , 196 3

Voltage Range 100 mV to 100V
(to 1,000 V or 10,000 V rms with optional
accessories)

Frequency Range 10 cps to 6 Me
(3 db bandwidth is 2 cps to 10 Me)

Accuracy AT ANY POINT ON SCALE. ANY
VOLTAGE. Error does not exceed 2%,

Write for brochure giving many more details
ZJW “ Since 1932 -

|[3 BALLANTINE LABORATORIES inc.
Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY VACUUM TUBE VOLTMETERS. REGARDLESS OF YOUR REQUIREMENTS FOR AMPLITUDE. 
FREQUENCY. OR WAVEFORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YFAR. ALSO AC/DC LINEAR CONVERTERS. CALIBRATORS. 
WIDE BAND AMPLIFIERS, DIRECT-READING CAPACITANCE METERS. AND A LINE OF LABORATORY VOLTAGE STANDARDS 0 TO 1.000 MC.

Write for brochure
Represented by Carl A. Stone Associates, 800 North San Antonio Road, Palo Alto. California

MORE EVENTS

Aug. 4-9 Int'l. Conf, and Exhibit 
on Aerospace Support. Sheraton-Park 
Hotel, Washington. D.C. IEEE, ASME. 
Program: F. K. Nichols, Air Defense 
Div. Directorate of Operations, 
DCS/O HQ, USAF, Washington,
D. C. Publications: R. S. Gardner, IEEE 
HQ.

Aug 26-29—Pacific General Meet
ing. Davenport Hotel, Spokane, 
Wash. IEEE. No exhibits. Program and 
publication: E. C. Day. IEEE HQ.

Aug 27-Sept. 4—Second Cong.. 
Int'l. Fed. of Automatic Control. 
Basle, Switzerland. I FAC, AACC. 
Program: Gerald Weiss, EE Dept., 
Polytechnic Inst, of Brooklyn, 333 Jay 
St., Brooklyn 1, N.Y. Proceedings.

Sept. 8-11 —Petroleum Industry 
Conf. Chase-Park Plaza, St. Louis, Mo. 
IEEE. No exhibits. Program: R. W. 
Cavanaugh, Allis-Chalmers Mfg. Co.,
E. Ohio Bldg., Rm. 1112, 1717 E. 9th 
St., Cleveland, Ohio. Proceedings.

Sept. 9-11—Seventh Nat'l. Con
vention on Military Electronics. Shore
ham Hotel, Washington, D.C. 
PTGMIL. Exhibits. Program: J. J. Slat
tery, Martin Co., Friendship Int'l. Air
port, Maryland. Proceedings.

Sept. 10-14 — Electrical Insulation 
Conf. Conrad Hilton Hotel, Chicago, 
III. IEEE, NEMA. Exhibits. Program: J. 
Swiss, Westinghouse Elec. Corp. Res. 
Labs., Pittsburgh 35, Pa. Publication: 
NEMA, 155 E. 44th St., New York 17, 
N.Y.

Sept. 12-1 3—Eleventh Annual Joint 
Engrg. Management Conf. Biltmore 
Hotel, Los Angeles, Calif. IEEE, 
ASME, Al IE, ASCE, et al. No exhibits. 
Program: Hugh Estes, General Elec
tric Co., 570 Lexington Ave., New 
York 22, N.Y. Publication: ASME, 345 
E. 47th St.. New York 17. N.Y.

Sept. 18-19—Twelfth Annual Indus
trial Electronics Conf. Michigan State 
Univ., East Lansing, Mich. IEEE, ISA. 
No exhibits. Program: L. J. Giacalet- 
to, Michigan State Univ. IEEE Trans
actions on Industrial Electronics after 
conference.

Sept. 30-Oct. 1-2—Canadian Elec
tronics Conf. Toronto, Ont., Canada. 
Exhibits: IEEE Canadian Elec. Conf. 
1819 Yonge St., Toronto 7, Canada. 
Program: same.

Oct. 7-9-—Ninth Nat'l Communica- 
t'ons Symp. Utica. N.Y. Exhibits.
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Transistor as well as vacuum tube circuitry experience essential.

Salary $15,000 and up dependent on abilities.

Interview information strictly confidential.

CUSHMAN ELECTRONICS, INC.
166 San Lazaro Avenue, Sunnyvale, California, Phone: 408 RE 9-6760

SENIOR
LECTRONK
ESIGN
GIN EER

Required by established and rapidly expanding Electronic Instrument Manu
facturer, working in non-military market.

All employee fringe benefits are offered, plus possible stock ownership at 
no cost to the right man.

...

Excellent educational background required. (Master's degree or equiva
lent.) Job responsibilities primarily in the design of new RF precision elec
tronic instruments.
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Digital Frequency

Versatile input circuits minimize errors when measuring low-frequency signals

★ Set trigger levelINPUT CIRCUITS LET YOU 

★ Select a-c or d-c coupling ★ Select positive or negative going slope

RANGES:

Frequency: de to 3OOkc

★ Equivalent open-circuit input noise of 5mv

★ Accuracy 1 count
Frequency Ratio: 1,10,100,1000

★ Gate times of 0.01, 0.1, 1.0, and 10 seconds

★ Display times of 0.16, 0.32, 0.64, 1.28, 2.56, 5.12 and 10.24 seconds

DUPLAY TIME

Period: de to 2Okc; 1, 1O, 1OO, 
orlOOO periods

Write for complete 
information

Typo 1151-A, $1195

Type 1151-AP, with output for use with Type 1137-A Data Printer, $1250

OJMo

k IMC 

•0 etc 
NTING TIME

in CANADA
(Toronto) 246-2171

NEW
and Period Meter

"I
G«n«ral Radio 

(Overseas) 
Zurich, SwiUerlind

★ Uses inherently reliable ring counting circuits — no fussy feedback 
circuits or complex decoding matrices to give trouble

★ Bright white-light easily read NUMER1K in-line Indicators

time-base-oscillator stability

★ 100-kc time base with Ippm/week stability

Type 1137-A Data Printer
5- to 12-digit capacity with printing rates up to 3 prints per sec
ond. Available in rack or bench models for 115- or 230-volt 
operation. Price, $1350 for 115-volt bench version.

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

Sa/es Engineering Office in SAN FRANCISCO: 1186 lo. Aho. Avenue, lo. Alto., Colifornio 
James G. Hussey • Donald M. Vogelaar

Tel: 415 948-8233 • TWX: 415 949-7964 
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- ®tmthn
^7 8TOP-OUT

★ Trade input impedance for sensitivity and improved noise rejection
. . . choose between 1OOmv at 1OOkQ or 1v at 1


