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 EDITOR’S PROFILE of this issue 
from a historical perspective …  

with Paul Wesling, SF Bay Area Council GRID editor (2004‐2014) 
 
February, 1962: 
Cover: The new 88‐inch Cyclotron at UC‐Berkeley is now in operation, adding to 

the capabilities of the 44‐inch one constructed with the magnetics from 
one of Federal Telegraph’s surplus 1 MW arc transmitters back in 1932, 
given to Ernest Lawrence by Leonard Fuller, Stanford’s first EE PhD.  A 
photo of the oscillator is shown on page 12. 

p. 6: Detailed concerns with combining the IRE with the AIEE are now being 
discussed.  Are there advantages in combining AIEE’s power and 
transmission specialties with IRE’s disciplines?  Will a single membership 
renewal and slate of meetings be helpful?  IRE members are encouraged 
to write in. 

p. 9: To replace the mimeographed/mailed meeting notices, a second monthly 
edition of the GRID will be composed and mailed starting this spring; this 
should help the Groups that meet early in the month.   

p. 18: Sir Robert Watson‐Watt, inventor of radar in the U.K. prior to WW II, 
visits UC‐Berkeley and SRI, and explains at an IRE meeting that radio 
experiments back in the ‘30’s were considered a waste of money ‐ 
compared to constructing lighthouses.  It was the Tizard committee’s 
approval in 1935 – and the subsequent secret trip to the USA to disclose 
the details and engage new resources – that brought Stanford and others 
into the development of higher‐frequency (microwave) radar so 
important to the war effort.   

p. 18: Bernie Widrow’s adaptive neurons are described in some detail.  His setup was shown on the cover of the September 1961 
issue of the GRID.  He mentions the work that he and Ted Hoff were doing setting electrochemical variable weights for the 
pseudo‐neurons.  This is the first mention of Ted, who later joins Intel (as employee #12) and invents (with Stanley Mazor) 
the first microprocessor (or “universal processor”), the Intel 4004 chipset, in 1969.  

p. 30: At the WAEI (Women’s Association of the Electronic Industry) meeting, it was pointed out that Varian Associates was 
started in Menlo Park in 1948 with 6 people (including Dorothy Varian) and $22,000; it’s now the largest employer in Palo 
Alto with 3,300 people.  The first Varian building in Stanford’s Industrial park opened in 1953 with 35,000 square feet; 
Varian now has half a million square feet on 65 acres, and is looking for 100 more acres for 5,000 more employees.  Varian 
is the largest maker of klystron tubes, and second‐largest microwave tube producer. 

p. 38: A new president is named for Dalmo Victor, in Belmont, as Tim Moseley retires, likely to spend more time on his large 
black sailboat BARUNA.  I worked part‐time and one summer at Dalmo Victor, as a student.  In addition to the TFX fighter 
electronics that I was working on, it had an extensive machine shop; Tim needed better winches for his boat, so he had 
them made in the shop.  They were called “Barient” winches, named for the black Baruna and the competing white Orient.  
They became known as a premium winch.  In 1966‐68, when I was in charge of training Stanford students as new sailors on 
SF Bay, we received several Shields‐class sailboats donated by Cornelius Shields, the New York financier.  The rough Bay 
conditions (wind, waves, tides) quickly ruined the supplied winches, and Corny Shields agreed to replace them with 
Barients at his expense.  





IN WAREHOUSE STOCK
FOR IMMEDIATE DELIVERY

ON THE SHELF- 
ARNOLD CORES

Let us handle your inventory prob­
lems and save you time and money 
on your magnetic core requirements.

Extensive stocks of four types 
of Arnold cores in the most popu­
lar sizes have been set up in our 
Marengo, Illinois and Fullerton, 
Calif, plants. Subject of course to 
temporary exhaustion of stock by 
prior sales, these cores will be 
shipped the same day on orders re­
ceived at the warehouse by 12:00 
noon. When cores are out of stock 
at the nearest plant, we may be 
able to ship within 24 hours from

6T TAPE CORES: 
DELTAMAX,SQUARE 

PERMALLOY and 
SUPERMALLOY

SILECTRON 
C, E and 0 CORES

CORES

february 1962

the other.
Arnold core products covered 

by this warehouse stock program 
include: 1) Silectron C, E and O 
cores in 2, 4 and 12-mil tape. 2) 
Type 6T aluminum-cased cores of 
Deltamax, Square Permalloy and 
Supermalloy, in 1, 2 and 4-mil 
tape. 3) Mo-Permalloy powder 
cores, both temperature-stabilized 
and unstabilized types, ranging 
down to “cheerio” sizes. 4) Iron 
powder toroids, threaded cores 
and insert cores.

All four products are available

ADDRESS DEPT. TG-2

^ARNOLD
‘ S "CIA'JSTS In MAGNETIC MATERIALS

SAN FRANCISCO, Office: 701 Welch Rood, Polo Alto, CoCf.
Tel phone: DAvenport 6-9302

in a wide range of selection, for 
your convenience and economy in 
ordering either prototype design 
lots or regular production quan­
tities. • Stock lists, bulletins, etc. 
are available—write for informa­
tion. 7'he Arnold Engineering 
Company, Marengo, III.



High-Resolution
Analog Recording

Counters—I*
I

i

\

CONTACT OUR ENGINEERING REPRESENTATIVES, NEELY ENTERPRISES, FOR INFORMATION—Lo. Angele. 3939 Lanker.hlm Blvd. 
TR 7-1282 and PO 6-3811; San Carlo., 501 Laurel St., 591-7661; Sacramento, 1317 Fifteenth St., Gl 2-8901; San Diego 1 055 Shafter St., AC 3-810 
E. Mluourl Ave., CR 4-5431; Tucwm, 232 So. Tuc.cn Blvd., MA 3-2564; Albuquerque, 6501 Loma. Blvd., N.E., 255-5586; La. Cruce., 114 S. Wate
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SPECIFICATIONS

0.5% of full scale

100 mv full scale

Driving Source:

Command Pulse:

Price:

■ *.• T -

••

±- rg

Transfer Time:
Size:

Accuracy:
Potentiometer

Output:
Galvanometer

Output:

.....-

n

from Frequency
Tl

1-2-2-4 (9 digits max.) having 
a swing of 4 to 75 v about a 
source reference
Positive or negative pulse, 
20 /xsec or greater in width, 
6-40 v amplitude
2 msec
16%" wide, 31/?” high, lite" 
deep,- 15 lbs.
$525.00

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

0 to 1 ma into 5,000 ohms or 
less
Parallel entry 4-line BCD,
5 o A /n : a ________\ 1_______

New (^)580A Solid State Digital/Analog Converter 
With the new 580A Digital/Analog Converter you can 

get resolution to 1 part in 10s or better in making X-Y or 
strip chart recordings from the output of your electronic 

counter, digital voltmeter or other device providing 
the proper 4-line BCD output code.

The converter, for example, can be used with any 
of the new $ solid state counters, with V and 

Dymec vacuum tube counters equipped with 
\ output kits, and with other vacuum tube and 

solid state instruments. It provides outputs 
for both potentiometer and galvanometer 
recorders, and includes controls for calibra­
tion of the recorders.
Any three successive digits (or the right­
hand two) may be chosen for analog out­
put, and selection of the least significant 
digits produces analog records of extreme 
resolution and accuracy. For example, re­
cording three righthand digits of nine-col­
umn data results in resolution of 1 part in 
10s. Automatic zero-shift keeps the record 
“on-scale” at all times.
The solid state $ 580A accepts 4-line data, 
which is transferred to storage binary units 
within the converter on command from the 
counting source. The stored data is then 
translated and weighted to provide the 
proper analog output voltage or current.

t- n
, ■

-4

HEWLETT-PACKARD COMPANY 
1094A Page Mill Road, Palo Alto. California. U.S.A.

Cable “HEWPACK” DAvenport 6-7000
Sales representatives in all principal areas

HEWLETT-PACKARD S. A.

Rue du Vieux Billard No. 1. Geneva, Switzerland 
Cable “HEWPACKSA” Tel. No. (022) 26. 43 36

______ ____________________________________ _ *3ta

lego, 1055 Shafter St' "AC J 81*06 .H‘wd-i-5586; La. Cruce., 1 f/f

• •

p 1
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remembering. Take Varian 
power klystrons, for example. 

Varian internal cavity design 
minimizes maintenance. 
Absence of sliding joints and 
’contacts eliminates RF leakage 
and cuts down self-oscillation. 
Tube and circuits are an integral 
structure, ready for transmitter 
installation. Tubes are self-centering

• inelectromagnets. Non-critical 
magnetic focusing requires no physical 
adjustment. High-density metal cathodes 
permit automatic fault recycling at full 
power.' Input and output couplings are pre­
set to optimum for flat transmission lines 
(again, there’s no need for adjustment).

Just connect coolants, cathode terminals, 
RF input and output lines, and tubes 
are ready to operate.

If you need such long-lasting, 
reliable klystrons, Varian has (or 
can design) the ideal tube for you. 
Contact Tube Division.

VARIAN associates

PALO ALTO’ 16, CALIFORNIA
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charge. A view of a scale model reveals 
the configuration of the spiral ridges, 
a special feature of the new machine. 
And, a review of the paper appears on 
page 12.

The new cyclotron, which was built 
at a cost of some $4,850,000 of AEC 
funds, has been under construction 
since May 19ao. it will allow scier«;:-’w 
to work in previously inaccessible inter­
mediate-energy ranges, permitting new 
experiments on the atomic nucleus.

Late news in atom-smashing circles 
is that the new 88-in. cyclotron in the 
University of California's Lawrence Ra­
diation Laboratory has been success­
fully operated. This machine was the 
subject of a paper presented at the end 
of October to the East Bay Subsection 
by Dr. Bob H. Smith, who is in charge 
of the r-f facilities.

It is also the subject of the cover, 
where the view of the entire machine 
includes Dr. Elmer Kelly, physicist in

Executive Secretary—James D. Warnock 

Suite 2210, Whelan Bldg., 701 Welch Road, 
Palo Alto, DA 1-1332

ADVERTISING MANAGER
James D. Warnock, Section Office, 
Suite 2210, Whelan Bldg., 701 Welch 
Road, Palo Alto, Calif., DA 1-1332

EAST COAST
Cal Hart, H & H Associates, 489 Fifth
Ave., New York 17, N.Y. YU 6-5887

SOUTHERN CALIFORNIA
Jack Rider, Pugh & Rider Associates, 
1709 W. 8th St., Los Angeles 17, 
California, HU 3-0537



Should

Merge?

from

J
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Implications of the proposed merger of 
IRE and AIEE and how it will affect publi­
cations, professional groups, conventions, 
vitality, size, and organization are ob­
viously complex and not fully foreseeable 
until the final constitution and bylaws 
are available for study. Early acceptance 
of the general idea is now being tem­
pered by deeper considerations of the 
detailed problems involved. Fears of dilu­
tion of publications, professional groups, 
and conventions have been expressed. 
Herb Heller says there is growing reali­
zation by some members that "size, 
beyond a point, is not beneficial," and 
that achieving size for its own sake may 
compound the problems of organization, 
vitality, and conventions. Should the 
power and transmission specialties of 
AIEE become concerns of IRE? Clarence 
Radius points out that, "a IO10 dollar 
industry certainly can support a society 
wholly devoted to its own problems." IRE 
has indeed become just that. The ques­
tion is, in the unforeseeable future, how 
close together will the fields of interest 
of IRE and AIEE grow and what benefits 
will merger and the elimination of dual 
memberships and meetings bring the 
members? Only the members of both

'"Yes!” says L. V. Berkner, 
outgoing national president 
of IRE, and many others

—STANLEY F. KAISEL
CHAIRMAN, SAN FRANCISCO SECTION

groups can themselves decide this, and 
their full discussion will at least have 
the safety of numbers, each crystal ball 
being possibly as clouded as that of 
any national committee of either group. 
Therefore full and immediate discussion 
is vitally important to the future of IRE.

Your Operating Committee has ap­
proved the idea of merger in principle, 
contingent upon the development of de­
tails. Your Executive Committee voted 
8 to 8 in a test vote on January 29, with 
your Chairman casting a favoring vote 
to break the tie.

The situation is highly volatile and it 
is important that Section members ex­
press their opinions to the Grid no later 
than February 25, in order for them to 
be reflected in the March issue and as 
a guide to the Operating and Executive 
Committees. Address your cards or let­
ters to "Merger, The Grid, P.O. Box 966, 
Station A, San Mateo, Calif.

remarks the

I

chair

"No!” says Clarence Radi 
Poly; Herb Heller, Ch: !. 
Section News; and man ■•h<.^.



THE ONLY SIMPLE FORMULA
FOR

|,|, I ■ 1. 1,1 ■ hl:

RTE RFERENCE

ENTIRE

LOW FREQUENCY-Model NF-105

14 KC-IOOO MG 14 KC-HM4MC

15 KW.

16,000

Approved for testing to 10 KMC under Specifications MIL-1-11748, MIL-1-618ID, Category A and MIL-I-26600, Category A.
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FREQUENCY 
RANGE

For complete technical information, 
send for Catalog 614.

Plan to attend our next seminar on interference 
instrumentation. Details upon request.

ffFRTffi l ffTK MH ffffi : ffi

HIGH FREQUENCY-Model NF-112 
s____  , , ._____ __ >

1000-UI£OS-MC

EMPIRE DEVICES, Inc.
AMSTERDAM, NEW YORK • VICTOR 2-0400

Represented by: CARL A. STONE ASSOCIATES • 825 N. SAN ANTONIO RD. • PALO ALTO • DA 6-0057

U <S> ®

MEASUREMENTS

5,000MO
Through years of hard field use Model NF-105 has acquired an outstanding reputation as a noise and 

field intensity meter for the frequency range from 150 kilocycles to 1000 megacycles. The versatility 

of this instrument has now been expanded through the introduction of a new tuning unit extending 

its coverage down to 14 kilocycles. What is more, this unique measuring equipment has been 
joined by Model NF-112 which covers the frequency range from 1000 to JILLeliU iiHMg&Lfle^fThe 

same simplicity, accuracy and speed of operation and reliability of performance which made 

Model NF-105 so successful have been designed into Model NF-112. Each instrument uses an 

impulse generator as its calibrator; each combines in one basic unit the components common to all 

frequency ranges, including the power supply, calibrator, attenuators and metering circuits. All 

frequency determining components and circuits are contained in plug-in tuning units. Model NF-112. 

incidentally, uses one single antenna for the entire range from 1000 to 10,000 megacycles.

You save considerably in SIZE, WEIGHT and COST by letting these two instruments do your entire 

interference measuring job from 14 KC all the way up to ----------- /£ ooo /wc

I_________ M
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MEETING CALENDAR
O Wednesday, Feb. 217:00 P.M.

reporters

the Applications of Magnetic and Dielectric

Wednesday, Mar. 21

• Tuesday, Feb. 20

february 19628— grid

8:00 P.M. O Wednesday, Feb. 21, 28, March 7 
millimeter waves—joint with PGAP and PGMTT, see

EBSS: JAMES B WRIGHT, SANDIA 
CORPORATION

PGA: STANLEY OLESON, STANFORD 
RESEARCH INSTITUTE

PGAP: RAYMOND D. EGAN, GRANGER 
ASSOCIATES, PALO ALTO

PGB: JAMES GABBERT, KPEN-FM, SAN 
FRANCISCO

PGBME: JAMES BLISS, STANFORD RE­
SEARCH INSTITUTE

PGCS: OWEN E. THOMPSON, SECODE 
CORPORATION

PGCT: R C. KIESSLING, ITT LABORA­
TORIES

PGEC: DONALD L. EPLEY, ELECTRICAL 
ENGINEERING DEPT., STANFORD

PGED: WILLIAM E. WATERS, MICRO­
WAVE ELECTRONICS CORP , PALO 
ALTO

PGEM: LEONARD M. JEFFERS, SYL­
VANIA EDL

PGEWS: DOUGLAS DUPEN, ASSOCI­
ATED TECHDATA, INC., PALO ALTO

PGI: MALCOLM McWHORTER, STAN­
FORD ELECTRONICS LABORATORIES

PGIT: BERNARD ELSPAS, STANFORD 
RESEARCH INSTITUTE

PGMIL: J. WETTSTEIN, LOCKHEED
PGMTT; P. H. VARTANIAN, JR., 

MELABS
PGPEP: HARMON R. TRAVER, 

HEWLETT-PACKARD CO.

PGRFI: R. G. DAVIS, LOCKHEED MSD
PGRQC: R. OWEN HOLBROOK, ARINC 

RESEARCH CORP.
PGSET: DONALD E. WILLOUGHBY, 

PHILCO WDL
UNIVERSITY OF CALIFORNIA: D. J. 

ANGELAKOS, CORY HALL
HISTORIAN: WILLIAM R. PATTON, 

VARIAN ASSOCIATES, PALO ALTO 

production staff
ASSOCIATE EDITOR: MARY HAYLOCK 
EDITORIAL ASSISTANTS:

EMMA SCARLOTT, MARJORIE SILVA

EAST BAY SUBSECTION
(Joint with PGRQC—see below)

PROFESSIONAL GROUPS
Antennas & Propagation 8:00 p.m. o Wednesday, Feb. 21
(Tutorial series on millimeter waves—joint with PGED and PGMTT) 
Lecture No. 2
"Millimeter Propagation"
Speaker: Prof. A. Straiton, director of electrical engineering research lab, 

University of Texas
Place: Room 101, Physics Lecture Hall, Stanford University
Antennas & Propagation 8:00 p.m. o Wednesday, Feb. 28
Lecture No. 3
"Millimeter Transmission-Line and Antenna Design"
Speaker: Alan J. Simmons, Technical Research Group Inc., Somerville, 

Massachusetts
Place: Room 100, Physics Lecture Hall, Stanford University
Antennas & Propagation 8:00 P.M. o Wednesday, Mar. 7
Lecture No. 4
"New Techniques for the Generation of Millimeter and Sub-Millimeter 

Radiation"
Speaker: Paul Coleman, University of Illinois
Place: Room 101, Physics Lecture Hall, Stanford University
Audio 8:00 P.M. O Monday, Mar. 5
"Speech Analysis & Perception"
Speaker: Dr. Dorothy A. Huntington, speech and hearing department, 

Stanford University
Place: Conference Room B, Stanford Research Institute
Dinner: 6:30 P.M. (Cocktails 6:00 P.M.), Ramor Oaks, 3435 El Camino

Real, Atherton
Reservations: Herb Ragle, EM 9-7111, Ext. 596

Electron Devices
(Tutorial series on

above)

Electronic Computers 8:00 p.m. o Monday, Feb. 19*
"Proposed University of California Computing System Including Remote 

Terminals"
Speaker: Professor Harry D. Huskey, electrical engineering department, 

University of California
Place: Main Auditorium, Stanford Research Institute, Menlo Park

(Enter main entrance of new building)
Dinner: 6:00 P.M., Red Shack Hofbrau, 4085 El Camino Way, Palo Alto
Reservations: None required
*Third Monday this month only

Electronic Computers 9.oo a m. o Monday, Feb. 26
(Joint with AIEE West Coast Subcommittee on Solid-State Devices and IRE 

national PGED)
Third Annual Symposium on

Solids
Place: Stanford Research Institute, Menlo Park
Registration: 9:00 A.M. (no fee)
Chairman: Donal Meier, National Cash Register, Hawthorne, Calif.
Program: Dr. Floyd B. Humphrey, California Institute of Technology, 

Pasadena

Engineering Management 8:00 p.m.
(Joint meeting with PGEWS, see top of page 9)

Engineering Writing & Speech 8:00 p.m.
"Making Visual Aids Effective"
Speakers: Arch Cassingham and Ralph Simms, Sylvania RSL
Place: Auditorium, Sylvania EDL, 123 N. Whisman Road, Mountain View
Dinner: 6:00 P.M., The Red Shack Hofbrau, 4085 El Camino Way, Palo 

Alto
Reservations: James Weldon, 968-6211, Ext. 2344



MEETING CALENDAR
• Wednesday, Mar. 218:00 P.M.

Tuesday, Mar. 6

O Tuesday, Feb. 208:00 P.M.

Wednesday, Feb. 217:00 P.M. O

Space Electronics & Telemetry

CHRONOLOGICAL RECAP

grid — 9

Place: The Red Shack Hofbrau, 4085 El Camino Way, Palo Alto 
Dinner: Broiled chicken—$3.00 including tax and tip 
Reservations: DA 1-1332 by Monday, Feb. 19

The potential 
page 10)

(Tutorial series on 
above)

measurements have provided 
considerable information on all of these 
characteristics. In this paper, these ex­
perimental results are described and 
compared with those predicted by the­
oretical consideration. The potential 

(Continued on

Reliability & Quality Control

(Dinner meeting—joint with EBSS) 
"Automation to Eliminate Human Effects on Reliability
Speaker: L. J. Paddison, Sandia Corporation, Albuquerque, New exico

Engineering Writing & Speech
(Joint meeting with PGEM)
'PERT (Program Evaluation Reporting Technique), a New and Valuable 

Management Tool"
Speaker: R. M. T. Young, senior staff specialist, Polaris missile systems 

project control, Lockheed Missiles and Space Co.
Place; Lockheed Auditorium, 3251 Hanover Street, Palo Alto
Dinner: 6:30 P.M., L'Omelette Restaurant, 4170 El Camino Real, Palo Alto
Reservations: Doris Gould, IRE Section Office, DA 1-1332, by Mar. 20

Military Electronics 7:30 P.M.
"Operation of Air Force Satellite Control Test
Speaker: M. Tolson, requirement evaluation and integration section,

Satellite Test Center, Sunnyvale
Place: Lockheed Auditorium, 3251 Hanover Street, Palo Alto
Dinner; 6 00 P.M., Red Shack Hofbrau, 4085 El Camino Way, Palo Alto
Reservations: None required

Product Engineering & Production
Lecture and plant tour
"Testing Versus the State of the Art" ™
Speaker: Eric Edberg, manager, reliability and quality assurance, va 

tube division, Varian Associates
Place-. Varian Associates, 61 1 Hansen Way, Palo Alto

February 19—Electronic Computers
February 20—Engineering Writing & Speech, Product Engineering 

& Production, Space Electronics & Telemetry
February 21—Antennas & Propagation/Electron Devices/Micro- 

wave Theory & Techniques, Reliability & Quality Control/ 

East Bay Subsection
February 26—Electronic Computers/AIEE/Electron Devices
February 28—Antennas & Propagation/Electron Devices/Micro- 

wave Theory & Techniques
March 5—Audio
March 6—Military Electronics
March 7—Antennas & Propagation/Electron Devices/Microwave 

Theory & Techniques
March 21—Engineering Writing & Speech/Engineering Manage­

ment

  y 8:00 P.M. o Tuesday, Feb. 20
"Some New Approaches to Vehicle and Ground Station Antennas for

Space Communications"
Speakers: P. D. Kennedy and R. F. Trainer, Lockheed
Place-. Lockheed Auditorium, 3251 Hanover Street, Palo Alto
Meet-the-Speaker Dinner: 6:30 P.M., Camino Bowl, 2025 El Camino Rea ,

Mountain View
Reservations: Cynthia Chaney, DA 6-4350

Microwave Theory & Techniques
8:00 P.M. O Wednesday, Feb. 21, 28, March 7 

millimeter waves—joint with PGAP and PGED, see

f e bruary 1962 

lectures ahead
THREE ON MILLIMETER WAVES

Propagation, transmission-line, and 
new-generation-method aspects of mil­
limeter waves will be covered by lec­
tures Numbers 2, 3, and 4 of the joint 
PGAP/PGED/PGMTT series during the 
latter part of February and in early 
March. See particulars in the Calendar, 

page 8.
Lecture No. 2, on propagation, fea­

tures A. W. Straiton of the University 
of Texas. Straiton spends half time as 
a professor of electrical engineering 
and half as director of the electrical 
engineering research laboratory.

The millimeter-wavelength portion of 
the radio spectrum has great potential 
as a region into which radio- and radar­
systems application may be extended. 
Propagation characteristics of these ra­
dio waves do, however, impose strin­
gent limitations on the practical uses 
of these wavelengths. The most unique 
of these features is the absorption of 
these wavelengths by oxygen and wa­
ter vapor in the atmosphere. Other 
features which affect the possible ap­
plications are absorption and scattering 
by rain and other types of precipitation; 
fluctuations due to atmospheric inhomo­
geneities; background radiation from 
the atmosphere and from the sun; and 
reflection from land, water, and build­

ings.
Recent

publications note 
CHANGES COMING

As agreed at the Excom meeting of 
January 29, the increasing activities 
of the Section have already generated 
the need for expanded and at the same 
time simplified internal communications. 
Accordingly, plans are presently being 
made to replace the individual mimeo­
graphed meeting notice program with 
a second edition of the Grid each month.

This will do a great deal toward 
equalizing the elapsed time between 
Grid mailing dates and meeting dates 
and be especially helpful to those 
groups whose meetings take place in 
the early parts of the month.

It will also expand the coverage of 
professional group activities from the 
smaller confines of the group itself to 
the total membership of the Section.

Watch for this development in the 
near future and be prepared for the 
disappearance of individual notices 
in all but emergency situations.
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Kaisel, Owens, and Zilka at the SP 
State installation ceremony

the
NEW BRANCH

A new student branch of IRE was 
chartered at San Francisco State College 
on January 9 with Stanley F. Kaisel, 
Section chairman, Robert A. Craig, 
chairman, education and student rela­

tions committee, and James D. Warnock, 
executive secretary of the Section, of­
ficiating.

Receiving the charter from Kaisel 
were William Owens, president of the 
Engineering Society and Professor 
Thomas J. Zilka, head of the engineer­
ing department. Kaisel also presented 
a scroll to Fred Nase, outgoing presi­
dent of the student engineering society, 
in recognition of his leadership.

Professor Rene B. Marxheimer, en­
thusiastic and dedicated IRE faculty rep­
resentative at S. F. State, played a 
major role in formation of the student 
branch.

Student branches within the Section 
area are now also active at University 
of Santa Clara; Stanford; U. S. Naval 
Postgraduate School, Monterey; Heald 
Engineering College, S. F.; U. C., Berke­
ley; and San Jose State, according to 
Craig. He has urged that each PG send 
a list of speakers in their field to the 
faculty advisors to increase mutual in­
terest and participation. A list of ad­
visors can be obtained from the Section 
office.

the use of oversize waveguide, the use 
of the TE..i mode in circular waveguide, 
the use of H-guide, the dielectric image 
line, and quasi-optical waveguides such 
as the beam mode. Some of the prob­
lems associated with these special 
transmission lines—for instance, mode 
launching and maintenance of mode 
purity—will be discussed. Some of the 
problems involved in the design of 
microwave components for some of 
these unconventional waveguides will 
be briefly mentioned.

Simmons is a Senior Member of IRE. 
He received his PhD in EE from the Uni­
versity of Maryland following an MS 
in EE from MIT and a BS in physics and 
chemistry from Harvard. He has been

MORE MILLIMETER WAVES 

uses of the millimeter spectrum are 
evaluated in terms of the conditions 
imposed by the propagation character­
istics.

Straiton, a Fellow of the Institute, 
has degrees of BSEE, MA, and PhD in 
physics, all from the University of 
Texas. He has been on the faculty of 
the Texas College of Arts and Industries 
and has been employed, directly by 
Southwestern Bell Telephone Co., Bell 
Telephone Laboratories, and the Cen­
tral Power and Light Co., and as a con­
sultant by Texas Co. and Douglas Air­
craft Co. He has been active in many 
aspects of IRE and URSI work and holds 
memberships in Sigma Xi, Tau Beta Pi, 
and Eta Kappa Nu.
Lecture No. 3

For the third lecture, Alan J. Simmons 
of TRG, Inc., will consider antennas and 
transmission lines for the millimeter 
waves.

The outstanding design problem in 
antennas is that of holding tolerances 
to the necessary small fraction of a 
wavelength. The extension of conven­
tional antennas such as parabolic re­
flectors with simple feeds, Cassegrain 
feeds, conical scanned feeds, and mo­
nopulse feeds into the millimeter region 
will be discussed with examples of an­
tennas that have actually been built 
and a consideration of the tolerance 
problems encountered. The use of diel­
ectric lenses will also be discussed.

Unconventional antennas (such as the 
Purcell array, Fresnel zone plate, and 
leaky-wave antennas) as well as tech­
niques that have been used for building 
conventional slot arrays in the milli­
meter wave region will be described.

The major problem with millimeter­
wave transmission lines is the high loss 
encountered with conventional wave­
guides. Various methods that have been 
used or suggested for circumventing this 
difficulty will be described. These include:

affiliated with the U.S. Naval Research 
Laboratory and the MIT research lab­
oratory of electronics. He is a member 
of Sigma Xi and Phi Kappa Phi.
Lecture No. 4

"New Techniques for the Generation 
of Millimeter and Sub-Millimeter Radia­
tion" will be the title of the March lec­
ture given by Paul D. Coleman of rhe 
University of Illinois. Some general ob­
servations on present classical and 
quantum electronics approaches to the 
submillimeter wave problem will be 
discussed, along with brief remarks on 
the general problem encountered.

A more detailed summary of Ceren­
kov radiation research in the ultrami­
crowave group at Illinois in both scaler 
and tensor media (plasmas and ferrites) 
will be presented.

Also recent novel electron-beam cou­
plers presently under study at Illinois 
will be described. These include Fabry- 
Perot resonators, electron-beam pump­
ing of a maser, and deceleration radia­
tors.

Paul D. Coleman received the BA 
degree from Susquehanna University, 
Selinsgrove, Pennsylvania, in 1940; the 
MS degree in physics from Pennsylvania 
State University, University Park, in 
1942; and the PhD degree in physics 
from MIT in 1951.

He has been employed as a physicist 
with the U.S. Signal Corps and subse­
quently the U.S. Air Force at Wright 
Air Development Center and at the 

(Continued on page 12)
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Microwave Absorber Problem?
or

1

floors. Shielding and power filtering also available.
Write for FREE literature on any or all of the above:&
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Emerson & Cuming, Inc.

efficiency and attractive appearance. Ready to assemble from 
fabricated panels to any size or shape. Portable. Guaranteed 
chanically, electrically to maintain specified ratings. Lighting

Basic building blocks for 
"free space chambers".

ECCOSORB® A.C. 215 —
Designed and built for 
Republic Aviation Corporation. 
Better than 40 db 
from 200 me.

We’ll give you a hand... 
do the whole job... with

COMPLETE READY-TO-USE INSTALLATIONS 
ECCOSORB® PANELS and 
R.F. SHIELDED ANECHOIC CHAMBERS 

Portable and prefabricated for 
field testing 

ECCOSORB® CAPS
Individual Housings for
Radiating Antennas

ECCOSORB^ ANECHOIC CHAMBERS
Completely erected by E/C personnel to satisfy most any electrical 
requirement, these chambers are designed and built for convenience, 

pre­
en e- 

« ...... 3 and
ventilation comparable to the finest laboratories. Sturdy, non-reflective

Plastics/Ceramics for Oeclronics

FREE SPACE ABSORBERS
ECCOSORB® FR

Rigid Foam for Microwave Darkrooms
ECCOSORB® AN

Flexible Foam
ECCOSORB® HI

Ultra High Temperature (1200°F.)
ECCOSORB® CV

40 db down Microwave Absorber 
ECCOSORB® CHW

UHF, VHF and Microwave Coverage
for Darkrooms

ECCOSORB® CH
Enmeshed Fiber

TRANSMISSION LINE DIELECTRIC ABSORBERS
ECCOSORB® HF, MF, MF 500 F and LS

Absorber for Waveguide and Coax
ECCOSORB® PM and CR

"Do-it-yourself" Absorbers

From do-it-yourself Absorbers to complete ECCOSORB^ 
Anechoic CJiambers, leading electronics firms rely on 
ECCOSORB^. Available as follows:

ECCOSORB
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Bob H. Smith, speaker at the East Bay Subsection meeting, with the oscillator 
unit of the new 88-in cyclotron

expected to find applications in radar 
systems, satellite-communication sys­
tems, and systems for data reception 
from deep-space exploration probes.

Peter D. Kennedy, one of the eve­
ning's speakers, is responsible for 
studies of propagation problems, com­
munications systems, tracking systems, 
and antenna feasibility. He was pre­
viously employed by the Ohio State 
University research foundation and re­
ceived his PhD, MS, and BS degrees 
in electrical engineering from Ohio 
State University, Purdue University, and 
the Newark College of Engineering, re­
spectively. Kennedy is a senior member 
of the Institute.

The second speaker, Robert F. Trainer, 
is head of the antennas and propaga­
tion section in electromagnetics research 
at the Lockheed Missiles & Space Com­
pany. Trainer has been with Lockheed 
for the past four years. He was formerly 
employed by Stanford Research Institute 
and the applied physics laboratory at 
Johns Hopkins University. He received 
his BS in electrical engineering from 
George Washington University, and is 
a member of IRE.

/

meeting r e v t e w
SHORT CUTS FOR PARTICLES

Dr Bob H. Smith of the University of 
California, Lawrence Radiation Labora­
tory, discussed the new 88-in. spiral­
ridge cyclotron at the regular October 
meeting of the East Bay Subsection. The 
meeting was held in the auditorium of 
the Radiation Laboratory following a 
pre-meeting dinner at Sponger's restau­
rant in Berkeley. Following the lecture, 
there was a tour of the cyclotron.

The paper discussed briefly the types 
of research performed in physics at low, 
medium, and high bombarding ener­
gies. Three areas of investigation, suit­
able for the 88-in. cyclotron, for which 
experiments are under preparation ot 
present, were then discussed. These con­
sisted of, 1) investigation of the poten­
tial wells of nucleii, 2) investigation of 
the surface structure of nucleii, and 3) 
investigation of the nucleon distribution 
within the interior of nucleii.

Next, the paper discussed the theory 
of ordinary cyclotrons and showed that 
their energy is limited by the relativistic 
mass increase of the accelerated par­
ticles and the requirements of beam 
focusing. In ordinary cyclotrons, the 
focusing force is a result of the cross 
product of the beam current and radial 
component of magnetic field. The latter 
is a result of the magnetic field lines 
bowing outward. Since the magnetic 
field is axially symmetric, and the curl 
of B is zero in a current-free region, it 
follows that the magnetic field must

(Continued on page 14)
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seems to be coming when larger, higher- 
gain antennas will be used. Such 
antennas will be subject to unique re­
quirements, the most notable of which 
is the need to package the antenna in 
a small volume during vehicle launch­
ing. Various techniques for doing this 
have been investigated, and examples 
of mechanically erected and pressure- 
erected antennas are described in the 
paper.

The mechanical-erection techniques 
are relatively straightforward, but are 
advantageous only for small antennas 
or when the antenna shape is compati­
ble with the shape of the vehicle. The 
pressure-erection techniques, however, 
are more flexible in that much larger 
unfurled-to-furled size ratios are pos­
sible.

Ground-station requirements of recent 
space exploration projects for larger 
and more accurate antennas have re­
sulted in the construction of a number 
of enormous parabolic-reflector anten­
nas, each costing many millions of 
dollars. The high cost of such antennas 
is due to the difficulty of maintaining 
reflector accuracy as the huge structure 
is tilted and as wind forces and tem­
perature changes distort the surface. 
Because of cost limitations and these 
engineering problems, the size limit for 
a movable-reflector antenna has been 
estimated to be approximately 800 feet 
in diameter.

The Lockheed Missiles & Space Com­
pany has set out to develop a more 
economical and practical solution to the 
problem of building large, accurate an­
tennas. This solution takes the form of 
a spherical-reflector antenna for which 
the main structure, the reflector, is firmly 
mounted on the ground and only the 
feed is moved to change the beam 
angle. While this concept is still in the 
research and development stage, it is

me e t i n g ahead
FAR-OUT ANTENNAS

Members and guests of PGSET will 
be gathering shortly to consider new 
ideas in antennas for both ends of the 
ground-space link. See the Calendar for 
details.

Since most satellites and space 
vehicles built so far have not been 
stabilized, the antennas of their com­
munication systems have been required 
to be omnidirectional. However, the day

ahead
STATE-OF-ART & TESTING

Eric Edberg of Varian will discuss 
the problems of correctly simulating 
end-use conditions in the testing of new 
products when PGPEP meets this month. 
See Calendar for date, etc Too often, 
specifications and requirements in a 
telescoped research and development 
program defy usage of established test 
procedures.

The discussion will include a picture 
of Vorian's approach to the testing of 
small lots of high-quality products and 
o tour of its facilities to help illustrate 
this approach.

MORE MILLIMETER WAVES

Cambridge Air Research Center. He 
was later a research associate in phys­
ics in the research laboratory of elec­
tronics at MIT.

In 1951 he became an associate pro­
fessor in electrical engineering at the 
University of Illinois and is presently a 
professor on the graduate electrical­
engineering staff. In 1959 Coleman be­
came a member of the board of tech­
nological counselors of FXR, Inc., and 
was later elected chairman. He is a 
member of Sigma Xi, the American 
Physical Society, and Pi Mu Epsilon.
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this vehicle
the

CONTROLS ENGINEERS. Concerns 
airborne computers and other controls re­
lated areas for: missiles and space vehicles, 
satellites, radar tracking, control circuitry, 
control systems, control techniques, tran­
sistorized equalization networks and con­
trol servomechanisms.

SYSTEMS ANALYSTS. 
To consider such basic prob­
lems as: requirements of 
manned space flight: auto­
matic target recognition re­
quirements for unmanned 
satellites or high speed strike

This spacecraft is SURVEYOR, one of the many important pro­
jects now under way at Hughes. It will “soft’’ land on the moon 
sometime in 1963. Its mission: to pierce and analyze the moon's 
surface; to transmit back to earth high quality television pictures; 
and to measure the moon’s magnetic and radiation characteristics. 
To accomplish these demanding objectives. Project Surveyor re­
quires the talents of many imaginative junior and senior engineers 
and physicists to augment its outstanding staff. A degree from an 
accredited university and U.S. citizenship are required. Experience 
in Aerospace Vehicles is preferred but not necessary. A few of the 
openings include:

INFRARED SPECIALISTS. To 
perform systems analysis and preliminary 
design in infrared activities for satellite de­
tection and identification, air-to-air missiles, 
AICBM, infrared range measurement, air- 
to-air detection search sets, optical sys­
tems, detection cryogenics and others.

CIRCUIT DESIGNERS. Involves 
analysis and synthesis of systems for: tele­
metering and command circuits for space 
vehicles, high efficiency power supplies 
for airborne and space electronic systems, 
space command, space television, guid­
ance and control systems, and many others.

reconnaissance systems; IR systems re­
quirements for ballistic missile defense. In­
quire today. Please airmail your resume to: 
Mr. Robert A. Martin,
Supervisor of Scientific Employment, 
Hughes Aerospace Divisions,
11940 W. Jefferson Blvd.,

Culver City 58, California.
We promise a reply 
within one week.

creating a new world with electronics

HUGHES,
L------------------------- ]

HUGHES AIRCRAFT COMPANY 

AEROSPACE DIVISIONS 
An equal opportunity employer.

Problem for you:
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whose speed is limited by the time re­
quired for information to move about 
in the computer circuitry.

Some of the problems encountered in 
microminiaturization are:

Interconnection of component parts. 
As components get smaller—thin-film 
vacuum deposited systems, for exam­
ple—it becomes harder to tie them 
together by conventional methods, such 
as solder, etc.

Power dissipation. As packages be­
come denser, 1/100 of the power used 
in conventional packages would be suf­
ficient to melt the circuit block. Reduc­
tion of applied power in proportion to 
the reduction of size would work but 
then noise becomes a problem.
Reliability

Reliability is a major bugaboo in mi­
crocircuitry. Sandia's conception is as 
follows:

Eliminate interconnection problems by 
building everylhing at once. This can 
be done by depositing all circuit com­
ponents, including active components, 
onto a substrate simultaneously. This is 
quite difficult. Resistors and capacitors 
are easy but depositing inductances 
and active components is difficult. One 
approach has been to use the active 
material as a substrate and deposit the 
passive components on top. A common 
effort along this line is 20 to 50 com­
ponents and lhe modules must still be 
interconnected. It would be desirable to 
deposit 6 to 10 thousand components 
all at once.

Solve power dissipation problem by 
using pulse circuitry (small average 
power) and by designing active com­
ponents that require no standby power.

Increase overall reliability by using 
self organizing (or adaptive) systems. A 
self-organizing system is a system that 
can, through interaction with its en­
vironment, adapt itself or modify its 
behaviors in such a way that it ulti­
mately attains a static or dynamic state 
of equilibrium with that environment. 
It is not possible to build a microminia­
ture system containing 10,000 compo­
nents and achieve 100 per cent relia­
bility. It is possible to build such a 
system with 80 per cent of the compo­
nents good (the rest open or shorted). 
Therefore, what is needed is a system 
that can ignore its faults and continue 
to operate until, say 50 per cent of 
the parts have failed. Such is a self­
organizing system.
Programs at Sandia

Active Components: 
films have been investigated. For exam­
ple, germanium can be deposited on 
germanium. Investigations also include 
depositing single-crystal silicon-carbide 

(Continued on page 16)

MORE CYCLOTRON
decrease with increasing radius. This 
requires that the frequency for cyclo­
tron resonance decrease with increasing 
radius, and limits the radius to which 
particles can be accelerated.

In 1938 L. H. Thomas showed that 
these two difficulties could be eliminated 
by allowing the field to vary azimuth­
ally in a suitable way. In Thomas' pro­
posal, the magnetic-field lines bow on 
the sides or edges of hills in the struc­
ture of the pole tips, producing an 
azimuthal component of field. An axial 
force directed toward the median plane 
results from the cross product of this 
field component and the particle ve­
locity. At the larger radii, the orbit 
becomes somewhat triangular in shape 
as a result of the smaller radius of 
curvature resulting from the high field 
of the hills and the longer radius of 
curvature over the valleys. Compared 
with a circular orbit, the particle takes 
a short-cut across the valleys which is 
just sufficient to permit a constant orbit 
time.

The necessary experimental work on 
Thomas' cyclotron was delayed by 
World War II, and the events which 
followed, until 1950 when two electron 
models were built and studied in Berke­
ley. The results obtained from these 
machines verified Thomas' original 
work.

In 1955, D. W. Kerst showed that if 
the hills were spiraled, even stronger 
focusing would be obtained. This meant 
that the ratio of the magnetic field on 
the hills to that in the valleys would 
be smaller. For a peak field limited by 
pole-tip saturation, the average field 
would be higher. Thus, less magnet

meet i n g
MMZ MARCHES ON

Dr. G. W. Rollosson opened his talk 
before the November EBSS meeting by 
pointing out that Sandia Corporation 
was trying to advance the state of the 
art of microminiaturization—that is, 
trying to make a quantum jump in the 
field rather than duplicate previous 
work. Rollosson then asked the ques­
tion, "Why microminiaturize?"

His reasons:

To save space and weight. This rea­
son points out Sandia's primary interest 
in microcircuitry—telemetry circuitry. As 
systems undergoing test get smaller, 
there is less space and available weight 
for telemetry packages, thus a natural 
application for microcircuitry.

To increase reliability. This effect re­
mains one of the major problems in 
microcircuitry.

To decrease cost. This is always a 
worthwhile goal, one not yet achieved 
in this field, but something to look for­
ward to in the future.

To decrease transit time. Transit time 
is important in high-speed computers

steel would be required to produce a 
spiral-ridge cyclotron of a given energy 
than for the corresponding Thomas 
cyclotron.

The 88-in. cyclotron is one of six 
spiral-ridge cyclotrons being built in 
the United States at the present time. 
It will produce a variable-energy exter­
nal beam. To achieve this, the magnetic 
field and the r-f frequency are variable. 
To accommodate particles of different 
relativistic mass increase, there is a set 
of 17 independent pole-face windings. 
These are powered by water-cooled 
magnetic-amplifier-type power supplies.

While the 88-in. cyclotron was de­
signed primarily to accelerate deuterons 
to a maximum energy of 60 mev, it 
also accelerates protons to 60 
neon to 150 mev, oxygen to 185 mev, 
and carbon to 160 mev.

The r-f system is one 
excited type, with regulated frequency. 
The resonator operates in the quarter­
wave TEM mode and tunes from 5.5 
me to 17 me by a variation of the 
inductance of the dee stem with a set 
of movable panels. The design prob­
lems associated with the resonator were 
described.

The oscillator tube is an RCA Type 
6949. It is powered by a 456-kw power 
supply with a silicon rectifier. A hard- 
tube modulator is included so that dee- 
voltage regulation may be used. The 
modulator serves as a high-speed switch 
for protection during sparking.

—GEORGE SPELVIN
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SPECIFICATIONS

WHITE FOR COMPLETE 
CATALOG INFORMATION

A unique, wide range video sweeping oscillator, the Kay 
Marka-Sweep Model Video 50 provides higher output voltage 
and sweeps lower in frequency than customary wide range 
video sweeping oscillators. It provides a linear swept-fre- 
quency output, AGC’d for constant level over the frequency 
band. The unit includes a series of sharp, pulse-type crystal 
markers. In addition, a calibrated frequency dial permits the 
use of the Model Video 50 as an IF sweeping oscillator with 
continuously variable center frequency and sweep width.

february 1962

^cles to 50 Megacycles

FREQUENCY RANGE: Continuously variable, 50 kc to 50 me.
SWEEP WIDTH: Linear, continuously variable, 4.0 me to 50 me.
RF OUTPUT: 1.0 V, peak-to-peak, into nom. 70 ohms. Flat to within 

±0.5 db over widest sweep.
ATTENUATORS: Switched 20 db, 20 db, 10 db, 6 db and 3 db steps 

plus 3 db (approx.) variable.

MARKERS: Eight sharp, pulse-type, crystal-positioned markers; usable 
singly or collectively. Produced either as positive pulses with 
separate amplitude control and separate output or as keying 
pulses in sweeping RF signal.

PRICE: $845.00 F.O.B. FACTORY. $930.00 F.A.S.. N. Y. Substitute 
markers, $12.50. Additional markers, $20.00 each.

High, AGC’d Output
Pulse Type “Crystal Markers” 
Controlled (Low) Harmonics 
From 50 kc to 50 me in a 
Single Frequency Sweep

MODEL VIDEO SO

Sweeping Oscillator— Frequency Marker

KAV ELECTRIC COMPANY
DEPT. G-2 MAPLE AVENUE. PINE BROOK. N. J. CAPITAL 6-4000

WEST COAST CONTACT: CALIFORNIA OFFICE, P.O. BOX 604, 12871 LUCILLE ST., GARDEN GROVE, CALIF., JEfferson 7-1373
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Part of the PGMIL audience during the December social gathering
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of the synapse is increased. This is en- 
pulse through that particular synapse is 
hancement of memory because the next 
more apt to fire the neuron.

Gain factor is continually decreasing 
with time. This is forgetfulness; if no 
pulse comes through a synapse for some 
time, the next pulse is not likely to fire 
the neuron.

Neurons and synapses have been 
built with the desired characteristics 
and Sandia shops are now fabricating 
enough to duplicate the computer pro­
gram.

The computer-program "brain" con­
tains 64 neurons and their associated 
synapses. The interconnections between 
neurons were made by a computer 
using a table of random numbers since 
the neuron interconnections in an actual 
brain are random. The only criterion 
for interconnection was that the general 
trend is from input to output. The input 
neurons are limited to one input and 
the output neurons are limited to one 
output. All other neurons have from 
zero to 8 outputs biased to the high 
side and no restrictions on the number 
of inputs except no self connections.

The internal action of the brain is as 
follows:

Neuron firing value is 32 and neuron 
value increases one each cycle and 
decreases to zero when fired. Synaptic 
value varies from one to eight and in­
creases one each time it fires its neu­
ron. The value decreases 1/128 each 
time it does not fire its neuron.

Inputs to the arm from the brain go 
to action (muscle) cells An input pulse 
increases the value of the action cell 
to 64. Each cycle, the value of the action 
cell is decreased by two if no

(Continued on page IS)
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thin films using graphite as a substrate 
The problem here is heating the sub­
strate from underneath. As the silicon­
carbide film grows, the temperature 
falls off and the result is a polycrystal 
film rather than a single-crystal film. 
If the temperature is increased to con­
tinue single crystal growth, the substrate 
melts.

A solar furnace is presently being 
used to heat the surface of the deposit 
—a promising method. The use of elec­
tron beams and optical lasers is also 
being studied.

Another approach is to ignore semi­
conductors and use dielectric films 
(tunnel-emission devices). There has 
been some success with aluminum and 
gold on a glass slide with silicon mon­
oxide as a dielectric. One model, which 
exhibited a typical dip, had a 15-ang- 
strom layer of aluminum oxide, 60 
angstroms of silicon monoxide, then 
gold—this produced 75 angstroms of 
dielectric between two conductors.

Other active components investigated 
include a fiber switch two-state device 
consisting of aluminum powder held 
together with ambroid cement, and 
semiconductor spheres forming point 
contacts and having diode character­
istics.

The fiber switch seemed to open and 
close as evidenced by the following 
characteristics: open resistance, 20 meg­
ohms; closed resistance, 100 ohms,- 
make voltage, 50 volts; break current, 
20 milliamperes; and make-break time, 
1 microsecond. It has one problem—it 
is self-destroying!

Work at Sandia with passive com­
ponents has mostly been a learning 
process. They have deposited a 0.3-inch 
thin film single-stage amplifier on an 
RCA substrate using resistors only. Since 
they are difficult to deposit, the easiest 
way to work with inductors is not to use 
them!

The classic substrate is a 1 by 3 in. 
glass slide, although work has also been

internal value that in- 
and a 
momen-

meeting review
STRICTLY SOCIAL

Members of PGMIL got together for 
a social gathering, ladies night, and 
dinner at the Red Shack Restaurant in 
Palo Alto on December 7, the 20th 
Anniversary of Pearl Harbor. Presence 
of ladies provided an unusual atmos­
phere for this meeting.

Friendly hour at the private bar pre­
ceded the dinner. Guests were greeted 
and introduced by PGMIL Chairman 
Walter Prise.

After the dinner, Charles Antony, 
program chairman for the group, intro­
duced Peninsula Players, an organiza­
tion of amateur entertainers. They pre­
sented a show that lasted over an hour. 
The group, composed of employees of 
local industrial firms, surprised the as­
sembly with their many talents.

Judging from the reaction of guests, 
this attempt to bring together members 
and their ladies for a friendly social 
gathering may be considered a success.

done with quartz and sapphire and 
plastics are also being tried. The major 
problem is finding a material that is 
smooth, refractory, and able to with­
stand a high vacuum.

Interconnections or the integration of 
efforts has taken the classic form of 
masking and evaporation Preferred is 
topological mapping, using shadow 
coatings and evaporating material from 
an angle. Model studies have demon­
strated the feasibility of this method.

Work has also been done with elec­
tron-beam and laser-beam machining 
of holes and paths.
Adaptive Systems Efforts

A computer program has been set 
up on an IBM 704 to simulate a reflex 
arm. This program has shown evidence 
of self organization. The computer pro­
gram is continuing on a CDC 1604 and 
the arm is being duplicated with a 
hardware model.

In order to describe the hardware 
models, Rollosson first gave considera­
tion to the brain. The parts in an actual 
brain include neurons or nerve cells, 
synapses, dendrides, and axons. This 
system has been simplified to include 
only neurons and synapses.

Neurons have the properties of; Ac­
cepting inputs and supplying outputs, 
firing periodically even when no input 
has been received, providing an output 
when the sum of the inputs is greater 
than the threshold, and enhancing pre- 
synaptic conductors because of firing.

Properties of the Sandia neuron 
model are as follows: a fixed firing 
threshold, an 
creases linearly with time, 
condition such that inputs add 
tarily to the internal value and the 
internal value drops to zero when fired.

A synapse acts to change the inputs 
to the neuron. In the hardware model, 
it attenuates, in the computer it ampli­
fies the signal. It may be thought of as 
a variable-gain amplifier.

Each time a pulse through a particular 
synapse fires the neuron, the gain factor
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Said Gaspard de Corioiis: “A particle which is subject to no forces in a rotating coordinate 
system experiences a radial acceleration and a tangential acceleration.”

It was around 1840 that Coriolis discovered what has since become known as the Coriolis Effect. He noticed objects above 
the earth tend to rotate relative to the earth's rotation .. .to the right in the northern hemisphere, to the left in the southern.

The Coriolis Effect is in force in outer space, too. If a space vehicle is rotated in order to establish artificial gravity, the 
necessarily short radius of the rotation causes a Coriolis force. This creates orientation problems for a human occupant. 
To eliminate this difficulty, a scientist at Lockheed Missiles & Space Company conceived the idea of connecting the vehicle 
to an auxiliary fuel tank by a half-mile-long cable. Thus, if the whole system is then rotated at a reduced speed around its 
center of mass gravity, the longer radius greatly minimizes the Coriolis force. Right now—on the drawing boards at Lockheed 
—is an enormously advanced space vehicle system which utilizes this concept, in addition to many others.

Fortunately, natural laws are about the only restrictions which circumscribe scientists and engineers at Lockheed Missiles 
& Space Company. The climate in Sunnyvale and Palo Alto, on the San Francisco Peninsula, is close to perfection. The 
creative atmosphere —the opportunity to work on such important projects as the discoverer and midas satellites, the 
polaris fbm, or even more advanced concepts such as the space system cited above—is the dream of the creative engineer.

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-11A, 962 West El 
Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 
An Equal Opportunity Employer.

A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION

Systems Manager for the Navy polaris fbm and the Air Force agena Satellite in the discoverer and midas 
programs. Other current programs include saint, advent and such nasa projects as ogo, oao, echo, and nimbus.

SUNNYVALE. PALO ALTO. VAN NUYS, SANTA CRUZ. SANTA MARIA. CALIFORNIA • CAPE CANAVERAL. FLORIDA •
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Sir Robert Watson-Watt and Stan Kaisel at the November Section/PGEM meeting 
—L. M. Jeffers photo

meeting
ON THE IMPORTANCE OF LIGHTHOUSES

Sir Robert Watson-Watt displays great 
optimism and hope for scientific achieve­
ment in this era of strong government 
support of science. His experiences carry 
back into times when this support was 
certainly not popular and established, 
but required strong individual convic­
tion and enduring perseverance.

number of ex­
on the 

4 by 4

Sir Robert, the inventor of radar and 
distinguished British radio scientist, 
spent two days in the Bay Area in late 
November. He visited and discussed 
many projects at Stanford University 
and Stanford Research Institute, par­
ticularly in the area of radio propaga­
tion. Many current investigations may 
be related to studies originated by Sir 
Robert three or four decades ago.

On November 29, Sir Robert ad­
dressed a joint Section and Engineering 
Management chapter meeting at the 
University of California. It was Sir 
Robert's first return to the Berkeley 
campus since 1942 when he visited in 
connection with a wartime scientific 
mission. The evening commenced with 
a dinner and informal discussion at the 
faculty club. At the meeting, Sir Robert 
was introduced by Professor Sam Silver, 
director of the space sciences labora­
tory.

Starting in a time when radio was far 
more closely allied to carrier pigeons 
than the sophisticated scientific com­
plexes of today, Sir Robert began work 
in the British government service in 
World War I that was to culminate 
much later in the method of radar, and 
lay the foundations for the electronic 
support of space exploration. The bar­
riers that were to impede this work 
were formidable, equipment develop­
ment could be tackled only after strong 
battle with bureaucratic officials and 
entrenched scientific and engineering 
interests. There were widespread feel­
ings that radio experiments were a 
tenuous fad that could only lead to 
later embarrassment if carried out and 
would certainly impede in a small way 
important projects like building light­
houses.

An important benchmark in radar 
history was the approval by the Tizard 
committee, with confirming support at 
the cabinet level, of a strong radar­
development effort in the early months 
of 1935. The approval was a victory 
by default since it was gained only in

review
ELECTROPLATED NERVES

The November meeting of PGEC was 
attended by approximately forty per­
sons to hear Professor Bernard Widrow 
of Stanford University speak on "Asso­
ciative Storage and Retrieval of Digital 
Information in Networks of Adaptive 
'Neurons'."

The artificial neuron that Widrow 
considered is the usual one: each input 
is multiplied by a variable positive or 
negative weight; the weighted inputs 
are summed and then applied to a 
threshold device. Some of this equip­
ment was illustrated on the September 
Grid cover. His arrays of neurons are 
similar to the more widely-known Per­
ceptron of Rosenblatt.

Widrow described a 
periments he has performed 
recognition of patterns on a 
retina and followed this by an enter­
taining demonstration of such an ex­
periment.

Widrow described a very interesting 
electrochemical variable weight which 
he and Ted Hoff have developed. In 
series with each input is a pencil lead 
which is immersed in a small copper- 
acid plating bath. Each pencil lead is 
physically, but not electrically attached 
to a copper supporting wire, which is 
the electroplating anode.

Rather than vary potentiometers to 
train arrays of artificial neurons, Wid­
row applies a direct current of one 
polarity or the other to each plating 
bath. The deposition or removal of 
copper from each pencil lead changes 

(Continued on page 20)

the absence of a plan for a truly of­
fensive type of weapon like a death 
ray. Sir Robert went on to gain the 
attention and support of Churchill and 
his scientific advisor, Professor Linde­
man, at a meeting in June, 1936.

This alignment, whether for or 
against radar, has become a point of 
widespread discussion since the publi­
cation of the book "Science and Gov­
ernment" by Sir Charles P. Snow in 
the spring of 1961. Sir Charles proposes 
that if Churchill had come to power in 
Britain earlier than he did, radar de­
velopment would have been curtailed 
and the Battle of Britain lost by the 
lack of radar. In the discussion after 
the meeting, Sir Robert discussed his 
experiences and understandings that do 
not support this hypothesis of Snow's.

Sir Robert, with brimming optimism, 
encourages the scientist of today to 
fight for support and understanding of 
his most boldly conceived projects. He 
also feels that science should and will 
gain greater stature in the cultural 
realm of philosophy, art, and history.

—PETE LACY

more mmz
is received. Outputs from the arm to 
the brain come from "ligaments" and 
"cartilages."

The ligament value equals the sum 
of the action cells and its previous 
value. The ligament value drops to 
zero when the ligament is fired. The 
ligament has a variable threshold value 
that starts at 1024, increases by 16 
each time it is fired (fatigue) and de­
creases by two each time it is not fired 
(recovery). The cartilage has a fixed 
firing threshold. Its value is a function 
of the position and speed of the arm 
and is weak at the center position, 
strong at the sides, and strong for 
quick motion.

Position of the arm is indicated by 
the difference in the number of firings 
of ligaments on both sides.

When the computer was turned on, 
the arm moved over to one side and 
then stabilized. Examination of the in­
terior of the brain showed that the short­
est paths had taken over. By "taken 
over" is meant that the synaptic values 
stay at 7 or 8 and the neurons'fire 
more frequently.

An attempt was made to determine 
if the system could reorganize itself 
when portions were permanently or 
temporarily disrupted. First, a path was 
"killed." A competing path took over 
as expected. A path was next 
"drugged." A competing path took over 
temporarily but the shorter path re­
vived and resumed control.

--- J. B. WRIGHT
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Missile Master System deployed 
within the Continental United

DATA SYSTEMS DIVISION
LITTON SYSTEMS, INC.

States to furnish surface-to-air mis­
sile battery coordination in the de­
fense of large cities and industrial 
areas.
Through the successful design, de­
velopment and manufacture of sys­
tems for air defense missions, Litton 
has demonstrated its capability to 
proceed with even further advanced 
data systems. Such systems are now 
under conception and development 
at Litton.
Air defense systems that not only 
fulfill today s defense requirements 
but also defy obsolescence for years 
to come require engineering that is 
versatile, inventive, aggressive, and 
adaptable. This is the kind of en­
gineering Litton expects from its 
people. If you are qualified to per­
form engineering at this level, you 
are invited to write to H. Laur, 
Litton Systems, Inc., Data Systems 
Division, 6700 Eton Avenue, Can- 
oga Park, California; or telephone 
Diamond 6-4040.

An Equal Opportunity Employer

The first of these, the Airborne 
Tactical Data Systems, provides a 
capability for the mission of Air­
borne Early Warning and Control 
(AEW & C) in defense of large land 
masses, attack carrier task groups 
and other naval units. Both the AN/

The second of these systems, the 
Marine Corps Tactical Data System 
(MTDS), features capabilities for 
continuous and effective control of 
Combat Air Operations during an 
amphibious assault. Facilities are 
available for control of aircraft on 
missions such as close air support, 
reconnaissance, and interdiction 
and for air defense with mixed 
weapons, both ship-based and 
shore-based surface-to-air missiles 
and interceptors. An integral air 
traffic control system assists in initial 
and continuous identification of 
friendly aircraft.
The third, the AN/FSG-1 Retrofit 
Improvement System, significantly 
increases the counter-countermeas­
ures capability of the AN/FSG-1

^’31 :

LLZi
A DIVISION OF LITTON INDUSTRIES 

MODULAR DISPERSED CONTROL SYSTEMSCOMPUTER SYSTEMS

The needs of today’s air defense 
systems pose a problem that would 
have seemed insoluble ten short 
years ago. The problem of furnish­
ing mixed-weapons command and 
control, with first-day capability, in 
a system that is portable to any 
place in the world.

Here is how that problem has been 
solved through creative engineering 
utilizing a decade of industry prog­
ress in tactical data systems.

Systems already delivered by Litton 
to the military, or in the advanced 
state of development and produc­
tion, include: Airborne Tactical 
Data Systems (AN/ASQ-54, AN/ 
ASA-27) for the U.S. Navy, the 
Marine Corps Tactical Data System 
(AN/TYQ-LAN/TYQ-2) for the 
U.S. Marine Corps, and the AN/ 
FSG-1 Retrofit Improvement Sys­
tem (OA-3063/FSC-1 (V) ) for the 
U.S. Army.

ASQ-54, installed in a land-based 
AEW & C aircraft, and the AN/ 
ASA-27, installed in a carrier-based 
AEW & C aircraft, furnish early 
warning data on enemy raids to 
surface elements of an air defense 
network and provide airborne con­
trol of interceptors.
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Group at the January PGEM meeting included John Church and Ralph Jones, 
speaker, both of Booz, Allen, & Hamilton: II7. D. McGuigan, chairman; and L. B. 
Johnson, vice chairman — L. M. Jeffers photo

4'

MORE NEURONS
its electrical resistance and correspond­
ingly the weight associated with each 
input. The weighted sum of the inputs 
is determined by the application of al­
ternating current in order to prevent 
the application of the sense signal from 
doing any plating.

—ROBERT C. MINNICK

responsible for the who and the how, 
and the program managers are respon­
sible for what and when.

Jones talked about an apparent ten­
dency of military customers to examine 
the organizational structures of pros­
pective contractors and to make judg­
ments as to which organization may be 
more favorable for a given job. He 
suggested that this tendency might force 
all contractors to a common pattern, 
whereas it has certainly not been clear­
ly established that any one organization 
pattern is best suited to all situations.

The many excellent points raised by 
Jones led to a lively discussion with the 
audience, for each member felt that 
Jones was discussing his own company. 
The meeting adjourned to a secluded 
conference room several miles away on 
El Camino where a rump session was 
held and all problems were settled.

—L. M. JEFFERS

When a half million dollar blaze swept the Genistron plant, 
management responded swiftly to secure their major concern 
—uninterrupted service to customers. While embers still 
smouldered, notifications went out to customers from 
temporary headquarters, replacement phones went into 
operation, manufacturing was transferred and parts pro­
duction resumed within a day in facilities of the parent 
firm, Genisco, Inc. Arrangements were made to borrow, 
lease, and buy needed electronic equipment to continue 
filter production and RFI engineering services. Genistron’s 
Chicago facilities were alerted to absorb critical production 
and engineering projects. Engineering consultation services 
continued without a break. Now, it’s business as usual at 
Genistron . . . Our new location: 2301 Federal Ave., Los 
Angeles 64, California. Telephone: GR. 8-3775.

meeting r e v t e w
HOW TO PLEASE CRITICS

Dr. Vincent Salmon delivered an ex­
tremely interesting and informative talk 
on architectural acoustics to members 
and guests of the IRE/PGA and AES 
in December. He divided the subject 
of room acoustics into two categories? 
exterior and interior acoustics. Exterior 
acoustics involves sound-isolation tech­
niques while interior acoustics involves 
reverberation techniques and other 
quantitative measures that correlate 
with subjective listening considerations.

Effective isolation of a room from 
exterior sound is, as a rule of thumb, 
linearly proportional to the amount of 
mass used in the construction material. 
Most exceptions to this rule require 
extremely detailed supervision over ac­
tual construction procedures. An effec­
tive common type of sound isolation 
barrier is exemplified by the staggered 
stud wall construction. A layer of felt 
is generally interposed between the 
two sets of studs. A case in which any 
wall can become transsonant, or trans­
parent to sound, occurs when flexural 
vibrations of the wall are in phase 
with the incident sound wave.

Salmon also admonished his listeners 
not to neglect isolation of sound from 
such sources as ventilating ducts and 
plumbing facilities. Noise from ventilat­
ing ducts can be lessened by the proper 
design and insertion of sound traps 
Plumbing noise can be virtually elimi­
nated by acoustically decoupling the 
plumbing fasteners from the wall and 
using specially designed noiseless 
valves.

Interior acoustics design is strongly 
based on subjective evaluations of en­
gineers, musicians, and critics. There­
fore, before designing a room, one

(Continued on page 22)

meeting review
ON THE HORNS OF A MATRIX

Ralph W. Jones, partner, Booz, Allen, 
& Hamilton, talked to the PGEM Chapter 
in January about problems familiar to 
many people in industry who ara faced 
with an organization combining func­
tional and project groups. His talk was 
titled, Matrix Organization Control 
Problems.

He described the combination

A FIKE IWWV 
Bf GEKffiW

ganization as one having several ver­
tical lines of control stemming from 
functional department heads, inter­
cepted by several project lines of con­
trol stemming from different project 
managers. He showed how this forms 
a matrix, and he pointed out how an 
individual working on a specific job 
finds himself at the intersection of two 
lines of authority.

Jones reminded us how an organi­
zation can start simply enough, with 
department heads in charge of engi­
neering, manufacturing, sales and fi­
nance. Then he showed how the growth 
of an organization leads to simultaneous 
demands on it to produce a variety of 
hot projects where each project man­
ager is fighting for priority.

This frequently leads to a relation­
ship in which the functional heads are
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Radio Products Sales Inc.
1501 South Hill 

Los Angeles, Calif.
Wesco Electronics

1715 E. Colorado Blvd.
Pasadena, Calif.
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Transistor circuit designers: realizing only part of your potential? 
Ampex can make your job picture complete. For at Ampex you'll be given free reign to 
design new transistor circuits for the world’s most advanced tape recorders. And supervise 
their development from breadboarding to working model. (And you'll work in one of the 
finest areas anywhere: either Redwood City, near glittering San Francisco, or Culver City 
in Southern California.) You can qualify if you have a BSEE, 2 to 6 years experience 
in instrumentation, video, audio and pulse circuit design and knowl­
edge of transistorized power supplies and electro/mechanical closed 
loop control servos. Write: Mr. John D. Doolittle, Office of Scientific 
Placement, Ampex Corporation, 2402 Bay Road, Redwood City, Calif.

LOW DISTRIBUTED CAPACITY 
COLOR CODING 
HERMETICALLY SEALED 
TOLERANCES AS SPECIFIED 

in accordance with

STOCKING DISTRIBUTORS %
Elmar Electronics Inc. 

140- 11th St. 
Oakland, Calif.

Federated Purchaser Inc.
11275 W. Olympic Blvd. 

Los Angeles, Calif.

J. W. MILLER COMPANY • 5917 So. Main St., Los Angeles 3, Calif.

MORE ACOUSTICS
should ask, “For what purpose or em­
phasis is the room to be used?" (i.e.

or music) and further, "What 
type of speech or music?" Even if these 
questions are answered properly there 
are still difficulties both in deciding 
what acoustical characteristics are most 
significant and in describing these 
acoustical characteristics in quantitative 
terms.

Historically, the reverberation char­
acteristics of a room have been used 
to describe the listening qualities of a 
room. Since reverberation time is a 
function of frequency, much effort has 
been directed at obtaining a proper 
balance between the reverberation time 
of rooms at various sound frequencies. 
This is sometimes accomplished by pro­
viding the room with baffles to obtain 
diffuse sound at low frequencies and 
with sound absorptive patches to ab­
sorb sound at high frequencies. In prac­
tice, a room should be designed with 
a planned irregularity to avoid stand­
ing waves and flutter echoes.
Newer Considerations

Other factors more recently used to 
describe the acoustic qualities of a room 
are its liveness, definition or clarity, 
diffusion, and reverberation irregular­
ity. Liveness is related to the ratio of 
the reverberant sound to the direct 
sound. Definition or clarity is defined 
as the ratio of the time integral of the 
sound pressure squared over 50 milli­
seconds to the total time integral of the 
pressure squared. The important aspect 
of diffusion is that the reverberant 
sound should not appear to a listener 
as having arrived from a definite di­
rection. Reverberation irregularity re­
fers to the variation in the sound 
pressure level at a given point in the 
room as a function of frequency.

An additional important acoustical 
factor is the Haas or the precedence 
effect which stems from the fact that if 
two sounds are heard in succession, o 
listener's attention will be directed to 
the first sound even if it is less loud 
than the second. The delay time be­
tween the direct sound and the first 
reflected sound should be less than 30 
milliseconds.

Salmon gave an account of a very 
recent attempt to correlate the measur­
able acoustic properties of music halls 
with the subjective judgments of mu­
sicians and critics. The three most im­
portant correlates in order of importance 
were found to be acoustical intimacy 
as defined by the relative arrival times 
of the direct and first reflected sound, 
liveness as defined by the ratio of the 
reverberation time at high frequencies 
to the reverberation time at mid-fre­
quencies, and warmth as defined by

(Continued on page 26)
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Micro wave Sales RepresentativesFor information on 
these quality lines:..

PRODUCT LINE

Klystron Stalos
Microwave Stalos
Etched Microwave Circuitry 
Microwave Stability Testers 
Microwave Frequency Standards 
MTI and Doppler Radar 
Simulators

PRODUCT LINE

Ferrite Isolators
Ferrite Phase Shifters
Diode Attenuators
Parametric Amplifiers
Diode Limiters
Diode Levelers
Ridged Waveguide Components
Millimeter Components

For better hardware and better values
in microwave components, be guided by

PRODUCT LINE

Bolometers, Thermistors, Bolomistors 
Travelling Wave Tube Amplifiers 
Backward Wave Oscillator Sweepers 
Bolometer Mounts Waveguide & Coaxial
Microwave Instrumentation

PRODUCT LINE

Coaxial Attenuators High & Low Power
Coaxial Filters Low Pass, High Pass Band Pass
Coaxial Variable Attenuators
Coaxial Balanced Mixers
Standard Microwave Front Ends 250 MC thru 7000 MC
Precision Coaxial Terminations. High & Low Power.

Consolidated Microwave Corp.
850 Shepherd Ave., Brooklyn, N.Y.

LIFE TEST PROOF!

Guide Series 1900 Microwave 
switches were designed 
specifically for new dimensions 
in reliability and durability. 
Their success was established 
in a controlled life test 
during which a Model 1907 ran 
15,000,000 operations without 
failure or undue deterioration.

BETTER PERFORMANCE

is coupled with this switch’s 
reliability. Both signal 
isolation and switching time 
are substantially improved.

MSI Electronics Inc.
116-06 Myrtle Ave., Richmond Hill, N.Y.

Pitometer Log Corp.
237 Lafayette St., New York, N.Y.

15,000,000
FAILURE FREE OPERATIONS

Western
X Electronic 
^Associates

VAN NUYS PALO ALTO
5351 Lemona Ave. / ST 8 1556 485 Ramona St. / DA 5 4569

SAN DIEGO 
3268 Rosecrans / AC 4 1202

RLC Electronics Inc.
805 Mamaroneck Ave., Mamaroneck, N.Y.
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MODEL 825A

. . Accuracy 0.025%
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Completely New-------Added Capabilities

High accuracy measurements to 
30,000 V DC with NEW Fluke... $ 100.00

110.00

225.00

350.00

720.00
845.00
970.00

L095.00

80A-1 

80A-2 
80A-5 

80 A-10 
80A-15 

80A-20 
80A-25 
80A-30

MODEL 
NO.

MODEL 
NO

MAXIMUM 
INPUT 

VOLTAGE

INPUT 
VOLTAGE 

RANGE

TOTAL 
RESISTANCE

MAXIMUM 
METER

IV 
OUT

STD. CELL

TEMP. CONTROLLED 
ZENER DIODE

DIVISION 
RATIO 

ACCURACY

ZENER
DIODE
OPTIONAL

high
WEIGHT:

Cabinet Model— 
25 pounds.

Rack Model—22 pounds.

PRICE:
Cabinet Model—$555.00
Rack Model—$575.00

1 M
2 M
5 M

10 M
15 M
20 M
25 M
30 M

±0.015%
±0.015%
±0.01%
±0.01%
±0.01%
±0.01%
±0.01%
±0.01%

5,000:1 
10,000:1 
15,000:1 
20,000:1 
25,000:1 
30,000:1

2:1 
4:1 

10:1 

20:1 
30:1 
40:1 
50:1 
60:1

WEIGHT:
57 pounds

FINISH:
Light grey enamel | 

MIL-E-15090B, 
Class III, Type 2

PRICE:
$1,745.00

8011A
Meets all environmental 

requirements of MIL-T-945B.

1 KV
2 KV
5 KV
10 KV
15 KV
20 KV
25 KV
30 KV

MAXIMUM 
FULL SCALE 
SENSITIVITY RESOLUTION

DIVISION RATIO 
500 V 
OUT

PRECISION VOLTAGE DIVIDERS
Designed for use with the Fluke Model 800 
Series Differential Voltmeters, all units have 
zero center panel meters to indicate polarity 
and approximate magnitude of unknown high 
voltage. All models draw 1 ma current at 

maximum input.

DIMENSIONS:
In combination case 

with cover in place- 
19" wide x 11%" 
high x 19Vi" long

825A
The 825A provides 

±0.025% accuracy over 
the entire 0-500 volt range. 
DIMENSIONS:

Cabinet Model— 
9’4" wide x 13" 
high x 14" deep.

Rack Model— 
19" wide x 7" 

14" deep.
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801B
Lower priced—0.05% 

accuracy of input voltage 
0.1 to 500 v.

DIMENSIONS:
Cabinet Model— 

9’4" wide x 13" 
high x 14" deep

Rack Model— 
19"wide x 7" 
high x 14" deep

WEIGHT:
Cabinet Model— 

24 pounds.
Rack Model—

21 ’Zz pounds.
PRICE:

Cabinet Model—$485.00 
Rack Model—$505.00

FEATURES OF DC INSTRUMENTS
• Infinite input impedance at null from 0-500 V DC ( complete

freedom from circuit loading error) © 3 © ;
• In-line readout with automatic lighted decimal
• Positive or negative voltage measurement with equal ease. 

(Models801 Band 825A)
• Recorder output (Models 801B and 825A)
• No zero controls
• Taut band suspension meter (eliminates meter stickiness problems)
• Flow-soldered glass epoxy printed circuit boards



VOLTAGE MEASUREMENTS

MODEL 91OA MODEL 54OAMODEL 803

NEW
o
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TRUE RMS VOLTMETER

Voltage Ranges: 0.5, 1, 2, 3, 5, 10, 20, 30, 50,

— 72 to +52 dbm in 12 ranges.

To 750v:

Calibration:

200 ohms/volt

Dimensions.

Dimensions:Amplifier:
Weight:

Weight. 1 IV'2 pounds.Price:Dimensions:

$795.00Price:

Price:

u.

Field Tested and Proven . .

Measure to any degree of accuracy required..

I

FLUKE

Crest 
Factor:

Input 
Impedance-

1.0 mv to 300 v full scale in twelve 
ranges.

Voltage 
Range: 
Accuracy:

curacy for applications requiring measurement capability equal 
to the limits of accuracy certified by the National Bureau of 
Standards.

Galvanometer 
Resolution.

Transfer Input 
Impedance:

W

Absolute 
Accuracy:

JOHN FLUKE MFG. CO., INC.
P. O. Box 7428 Seattle 33, Washington

$5 ©O
rj- »■<: y-

Model 910A True RMS Voltmeter is a new basic instrument 
which combines true RMS response with 1.0% accuracy over a 
broad frequency range. Its true RMS response, by definition, 
guarantees that the accuracy of the indicated reading, of any 
periodic waveform, is maintained regardless of its amplitude 
characteristics.

SPECIFY

Input 
Impedance:
Reference:

Model 803 Differential Voltmeter, employing the differential 
measurement technique, provides versatility in measuring either 
AC or DC to high orders of accuracy.
Model 540A Thermal Transfer Standard, provides extreme ac-

AC/DC THERMAL 
TRANSFER STANDARD

V.J, I, X, V, J, IV, XV, 

100, 200, 300, 500, 1000 
volts.
To 75v:

Tracei 
to 50

■

BL—

Voltage 
Range 
Decibel 
Range:
Frequency 
Response. 
Accuracy

torn.

0.02% millimeter, provision 
for external galvanometer 
provided.

103 4" wide x 8Y2” high x 
14’/2" long.

10 cps to 7MC
2:1% of full scale 50 cps to 800 KC 
—2co of full scale 20 cps to 2 MC 
±13% of full scale 20 cps to 3.5 MC 
±5% of full scale 10 cps to 7.0 MC 
Three at full scale Proportionately 
high for readings of lers than 
full scale.
10 megohms shunted by 30 uuf on 
ranges from 0.001 v to 0 300 v.
10 megohms shunted by 15 uuf on 
ranges from 1.0 v to 300 v.
Output terminals provide approxi­
mately 100 mv RMS at full scale, 
regardless of range.
Cabinet Model— IYa," wide x 10’/2" 
high x 15" deep.
Rock Model—19" wide x 5Ya," high 
x 1314" deep.
Cabinet Model—$545.00 
Rack Model—$565.00

O;

±0.02% to 50 KC 
±0.03% to 500 KC 
x0.025% to 50 KC 

To lOOOv. ±0.02% to 20 KC
•able to NBS certification 
• KC.

1%, 0.2%, and 0.02% accuracies are now available 
to the electronics engineer as a result of Fluke research 
and development. The degree, of accuracy desired is 
dependant on the particular application and the engi- 
"e°rf "eed|nui,O?9?- be limited by ,he measurin0 e*’uiP- 
ment available/to* I

PRECISION AC/DC 
DIFFERENTIAL VOLTMETER

DC—0-500 volts 
AC—0.05-500 volts 
DC——0.05% of input voltage 
from 0.1-500 v 
210.1% of input voltage or 50 uv, 
whichever is greater from 0 to 0.1 v. 
AC _ 0.2% of input voltage from 
0.5-500 v. over 30 cps to 10 KC 
frequency range. Reduced accuracy 
from 0.05-0.5 v.
DC—Infinite at null. AC—1 megohm 
shunted by 25 uufd.
Standard cell, zener reference 
optional at additional cost.
Cabinet Model—93Zt" wide x 13" 
high x 16" deep.
Rack Model —19" wide x 83Z»" high 
x 17 5/16" deep.
Cabinet Model—30 pounds 
Rack Model—38 pounds 
Cabinet Model—S875.00 
Rack Model—S895.00

Fluke has shipped over 12,000 precision voltmeters for use on the line and in the lab. This impressive figure alone, attests to the wide ac­
ceptance these instruments have enjoyed.
Thoroughly tested and proven, by a multitude of users, the Fluke Line of voltmeters offers the widest range of user benefits coupled with 
specifications engineered to meet the most exacting demands.
Why not write today for additional information on these and other Fluke instruments; your inquiries are welcome.

All prices FOB Factory, Seattle.
Prices and data subject to change without notice.
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operational
amplifiers

6061 W. 3rd St., Los Angeles 36, Calif.
640 Donohoe St., Palo Alto, Calif.
P.O. Box 6544, San Diego, Calif.

save
1953
was

R. W. THOMPSON ASSOC.. INC. 
<|J$ ll CAMIAO WAT. MIO AI I 0. CAlUOtAI*

RIDL.
OF RADIATION

MORE ACOUSTICS 
the ratio of the reverberation time at 
low frequencies to the reverberation 
time at mid-frequencies.

It was claimed that when measure­
ments for these three factors were com­
bined and weighted properly together 
with a number of other factors such as 
clarity, diffusion, loudness of reverber­
ant sound, etc , extremely good correla­
tion was obtained with subjective judg­
ments. However, as Salmon pointed out, 
the full significance of the developed 
relationships awaits the actual appli­
cation of the resulting acoustic design 
procedure to music-hall construction 
and, again, the sub|ective evaluations 
of musicians and critics. Persons inter­
ested in the work above are referred 
to a book by Beranek entitled "Acous­
tics of Halls for Music" soon to be 
published by Wiley & Co.

—STANLEY OLESON

. . the COMPLETE LINE 
INSTRUMENTS

TECH -SER, INC. 
ELECTRON ICS 
ENGINEERING 
REPRESENTATIVES 

WE 7-0780 
DA 5-3251 
AC 2-1121

The George A. Philbrick 
Researches, Inc. P65 differ­
ential operational amplifier is a 
compact solid-state plug-in unit 
with no choppers or modulators, 
designed primarily for instrumen­
tation, controlling and computing 
applications.
The P65 has a direct-coupled 
input circuit with a differential 
input range of ±10 volts, and a 
common mode rejection of about 
10,000 to 1. Input current is 1(F7 
amp, and can be balanced to 10~8 
amp with external circuitry.
With d-c open loop gain at 20,000 
and unity gain crossover occur­
ring at 1.6 me, the unit maintains 
full output to 10 kc. Output range 
is ±1.1 ma at ±11 v and power 
requirements are ±15 v at ±4 
ma. Operating temperature range 
is -20° to 85°C. Drift is less 
than 1 mv per day at constant 
temperature. Dimensions are 
214 " H x 1 L x 13/4" W. Weight 
is 214 ounces.
tsfs sales engineers 
would welcome the opportunity to 
discuss application problems and 
show the advantages of the P65 
and other Philbrick amplifiers. 
Call TSI for service. No obligation, 
of course.

meeting review
ESP AND ALCOHOL

In late December a joint meeting of 
PGRQC and PGBME was attended by 
110 members and guests, and their 
ladies. After dinner, attendees were 
afforded the pleasure of hearing a most 
interesting lecture delivered by Dr. W. 
W. Harman, professor of electrical en­
gineering at Stanford University. The 
subiect of Harman's paper was "ESP, 
LSD, and the Nature of Man."

In introducing his topic, the speaker 

(Continued on page 28)

down store eliminates the multiple 
references to memory, is useful fof 
program simplification, and allows one 
to leave a program trail in complicated 
problems.

Multiprogramming adds the strain of 
not knowing memory requirements—it 
requires the use of automatic fast- and

• I'dtuliation druim nl

meeting review
WORD FROM EUROPE

Recent Developments in Computer 
Organization in Europe was the topic 
for the December meeting of PGEC. 
The speaker was Dr. Cuthbert C. Hurd, 
special assistant to the vice president 
for research and engineering, at Inter­
national Business Machines Corporation 
Following an initial introduction to the 
present day computer consisting of in­
put, output, store, and arithmetic and 
logic, Hurd proceeded to a discussion 
of some of the recent changes being 
considered in Europe Older machines 
were hampered by the limitations of 
a fixed repertoire, the execution of one 
instruction at a time, and the require­
ment of two or more memory references 
per instruction.

Microprogramming originated in Eu­
rope with Vanderpoel, Van Wijngaar- 

a number of others, 
using machines which had minimum 
cost, and was used largely to 
money; Wilkes and Stringer in 
came to the conclusion that this 
the rational way to build a machine, 
giving the program originator the maxi­
mum control over the machine. Micro­
programming uses minimum fixed 
control hardware and gives detailed 
switching instructions. It does, however, 
run into the problem that users insist 
on simple instructions—this, in the 
past, has sounded the death knell for 
microprogram approaches.

Push-down store concepts are also 
active in Europe among such people 
as Samelson and Bauer. The use of 
such devices, of course, cuts down the 
number of required main memory ref­
erences and decreases computation 
time by keeping likely information in 
the store. Methods of programming this 
type machine were discussed. The push-

• Scintillation Detecton

• Scaler* — Amplifier!

• Count Rate Meteri

• Spectrometer!

• Pulse Generator!

• Electronic Sweep!

• Gai-Flow Counter!

• End-Window Counter!

• Preamplifier! — 
All Typei

—------- Model 50-1
Spectrometer

. alpha, beta, gamma, x-ray and neutron detectors . . 
along with 31 type* of scalers and a full line of associated 
amplifiers and preamps . . . are available from RIDL For 
general electronics laboratory use. RIDL also manufactures a 
precision pulse generator, count rate meters and a variety of 
high voltage supplies. All types of spectrometers ore custom 
assembled from standard components. The RIDL line of radi­
ation instruments is made complete by several single channel 
pulse height analyzers and two and four channel coincidence/ 
anti-coincidence analyzers. For the full line of radiation in­
struments by RIDL, write to Dept. J for Catalog 61.

PHONE: MUrray 1-2323 • Cable Address: RADILAB 
4501 W. NORTH AVE. • MELROSE PARK, ILLINOIS

slow-memory allocation In the Atlas, | 

such automatic memory allocation and 
multiprogramming are used. Memory 
here is organized in terms of 512 word 
pages, assigned by program or by 
executive program. A key is developed, 
during usage, to get a usage ratio for 
each page; this page is then stored in 
high or low speed memory to optimize 
machine speed over all pages used.

—ARTHUR G. ANDERSON



GUARD AGAINSTI

READ/WRITE ERRORS»

WITH RELIABLE
TAPES

CELLULOSE ACETATE “MYLAR”

1.5* ;15 9*
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3.03.0--

i.o--
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Position.

Zone_____ State.
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INITIAL
TEAR STRENGTH 

(GRAVES TEST) 
per ASTM D 1004 49T

I 5 MIL 
CELLULOSE 

ACETATE
04

I
I
I
I 
I
I 
L

Name____

Company.

Address

City

E. I. du Pont de Nemours & Co. (Inc.)
Film Department, Room j 12, Wilmington 98, Delaware

Please send free, 12-page booklet of comparative test data 
to help me evaluate magnetic-tape reliability.

1.5 MIL 
“MYLAR"

. J P*T O"

Better Things lor Better Living . . . through Chemistry

CUPPING
Test per MIL-T-21029 (Ships) Section 4.4.6.

Average degree of cupping:
1.5 mil Cellulose Acetate 15.9° (Range: 12.0°
to 33.5°) 1.5 mil "Mylar”—1.5°

/ebruary 1962
i

OF MYLAR*
Unstable tape can cup or ruffle—cause read/ 
write errors because the tape loses contact with 
the recording and playback heads. Dimension- 
ally stable “Mylar”* polyester film base pre­
vents tape cupping or ruffling. It does not shrink 
from dryness or swell from excess humidity, but 
maintains the original width and flatness of 
the tape.

“Mylar” is strong . . . has an ultimate break 
strength over 20,000 psi! Tapes of “Mylar” can 
resist edge nicks, stretching or breaking from 
sudden stops and starts. And since it contains 
no plasticizer to dry out, tapes of “Mylar” can 
be stored indefinitely without becoming brittle.

A stable tape assures accurate data acquisi­
tion—helps prevent costly read/write errors and 
loss of valuable test data. Tapes of “Mylar” 
have this stability. To be sure you’ll get the 
best performance, insist on a base of “Mylar” 
on your next order for magnetic tape. Write 
for the free booklet on comparative test data. 
Du Pont Company, Film Dept., Wilmington 
98, Delaware.
♦“Mylar” is Du Font’s registered trademark for its brand of polyester film. Only 
Du Pont makes “Mylar".

DU PONT

MYLAR*
POLYESTER FILM

c/>

g 2.0--
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NOW!

m

0 ®

TR018-1
TR036-0.2
TR036-0.5
TR212A

0—1AMP
0—200MA
0—500MA
0—1 OOM A

SAN DIEGO
• BRoadway 3-5500
PHOENIX & TUCSON
• ENterprise 1200

ELECTRONIC
MEASUREMENTS

IA L ? -RACK

ipeMKMY* co o» m um

Power Supplies 
are portable, too

Talk about small size, this | 
portable Electronic Meas­
urements Power Supply 1 
measures just 7&" W x 5" II / 
x 611" D. Yet it has all the/ 
features of much larger! 
E/M Semiconductor Power 
Supplies . . . vernier as well 
as main voltage control, 
continuous current limiting 
control, remote program­
ming, 0.1% regulation,/ and 
more. J

Ask for Catalog 1961-1.

& © 
■-

; ' <LtC1»OMC 1*1

BRIEF SPECIFICATIONS

0—18
! 0—36
i 0—36

0—100
ELECTRONIC

MEASUREMENTS
COMPANY OF RCO •APR ««O IAMM M*
Represented By. . .

O’HALLORAN ASSOCIATES 
ELECTRONICS ENGINEERS• SALES REPRESENTATIVES 

11636 Ventura Blvd., No. Hollywood, Calif. 
NO. HOLLYWOOD
• TRiangle 7-0173
PALO ALTO
• DAvenport 6-1493

MORE ESP
presented a brief history of the concept 
of extrasensory perception and its de­
velopment. Harman also related the 
events which led to his own interest in 
the subject and motivated his formal 
participation in associated studies. As 
explained, LSD (lysergic acid diethyla­
mide) is an experimental drug used to 
stimulate latent traits of extrasensory 
perception. The group with which Har­
man is currently associated has utilized 
the drug in treating selected individuals 
for alcoholism and other varieties of 
sickness which are psychological in na­
ture.

An interesting highlight of the dis­
cussion centered around the experiences 
associated with treatment and the re­
sults obtained. As an example, Harman 
pointed out that in some cases a cure 
for alcoholism was immediate and com­
plete.

After the lecture, questions were in­
vited from the floor. The interest of the 
audience was greatly evidenced by the 
high degree of participation during this 
phase of the evening's activities. Dur­
ing the question-and-answer period, 
Harman emphasized the fact that the 
use of LSD as a means of treatment is 
necessarily limited, and is only admin­
istered to an individual when careful 
analysis indicates that it would 
beneficial.

meeting
HAD GUNS, WOULD DISCUSS

A regular meeting of the PGED was 
held at the Stanford Physics Lecture 
Hall on December 6, preceded by a 
speaker's dinner at the Red Shack res­
taurant. Speakers for the evening were 
Dr. Kenneth Harker, microwave devel­
opment laboratory, Stanford University, 
and Dr. Kurt Amboss, research and 
advanced development group, Sylvania 
Electric Products, Mountain View.

Harker's talk was concerned with 
the problem of designing electrodes 
for a space-charge-limited electron gun 
whose important properties (perveance, 
convergence, cathode - current -density 
variation, etc.) have been specified in 
advance. Harker's method is suitable 
for axially symmetric guns, either in 
the presence or in the absence of im­
pressed magnetic fields; the boundaries 
of the flow may be either straight lines 
or curvilinear. In order to use this tech­
nique, full information concerning the 
flow parameters must be known, either 
explicitly, or from a set of ordinary 
differential equations.

In brief, Harker's method permits one 
to calculate a particular solution of 
Laplace's equation in the charge-free 
region adjacent to the flow boundaries, 
using analytical procedures; no analog,

meeting review
ALL ON TAPE

Space communication and inter-class­
room communication were juxtaposed 
in a PGCS meeting that brought 45 at­
tendees to the Cal campus early in 
December.

Professor Lester E. Reukema of the 
University described the present state 
of space communications development, 
especially between Earth and its man­
made satellites. He also described the 
nature of other planets where life 
might conceivably exist and the means 
that are presently being used to evalu­
ate radiation arriving at the Earth from 
outer space.

This was a very interesting lecture; 
it was recorded on magnetic tape as 
part of the San Francisco Section's his­
torical file of outstanding speakers and 
topics. It is available to anyone who 
wishes to borrow it.

Ken Winslow and his staff of the Uni- 
(Continued on page 30)

such as an electrolytic tank, is needed. 
The solution converges to the specified 
potential and electric field variations 
along the flow boundaries. Having ob­
tained the solution, one may sketch 
equipotential surfaces; these are then 
the proper shapes for electrodes which 
will actually produce the desired gun 
properties.

Amboss discussed a mathematical 
procedure for calculating the effects 
produced by certain types of pertur­
bations in a Pierce-type spherical-flow 
gun. About half the talk dealt with 
the problem of the anode hole, i. e., 
how the presence of the hole affects the 
perveance, current density uniformity 
both at the cathode and in the ejected 
beam, the radial variation of potential 
across the beam in the vicinity of the 
anode, and the focal length of the an­
ode lens. Other imperfections in an 
otherwise ideal gun, such as mechanical 
misalignments, were briefly mentioned.

The analytical technique consists of 
deriving the flow parameters from an 
action-function equation discussed in 
the past by K. Spangenberg, P. T. Kir- 
stein, and others. The action function, 
W, is written as the sum of an unper­
turbed function, W.., from which all 
parameters of the ideal flow are cal­
culable, and a first-order perturbed 
function, W>, which may be used to 
estimate the effects of small gun im­
perfections. Excellent agreement be­
tween theory and experiment was 
claimed for a gun having a micro­
perveance slightly over 3

After an extensive question period, 
the chairman, Dr. Jules Needle, ad­
journed the meeting for informal dis 
cussions and refreshments.

--- WILLIAM E. WATERS



HUMIDITY TEMPERATURESHOCK VIBRATION

DC-TO-30 MC WITH FAST-RISE UNITDC-TO-24 MC WITH DUAL-TRACE UNIT

ELECTRICAL CHARACTERISTICS SIMILAR TO THE TEKTRONIX TYPE 545 OSCILLOSCOPE

5 minutes steady dripping.
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. . $2850

. $475

. $ 425

16910A. MIL-I-26600 and MIL-I- 
11748B from 14 kc to 1000 me.

Tektronix, Inc. san francisco field offices 
3530 GOLDEN GATE WAY • LAFAYETTE. CALIF. • YEHowstone 5-6101 
3944 FABIAN WAY • PALO ALTO. CALIF. • DAvenport 6-8500 
From Oakland. Berkeley. Richmond. Albany and San Leandro: CLifford 4-5353

I-

* DEPENDABLE OPERATION
WHILE SUBJECT TO THESE ENVIRONMENTS:

TEMPERATURE from -40°C to +55OC/71°C • VIBRATION to 
5 G’s, 55 cps, 0.03" peak-to-peak • SHOCK of 400-pound hammer 
drop • ALTITUDE to 20,000 feet • RADIO INTERFERENCE from 
15 kc to 400 me.

For those applications not demanding such environmental 
capabilities, the Type 945 will perform with even greater 
reliability and flexibility.
The Type 945 will accept any of 17 Tektronix letter-series plug-ins for 
use in commercial applications.
Type 945 Oscilloscope (without plug-ins) ...

Type MC Dual-Trace Plug-In Unit.................
Type ML Fast-Rise Plug-In Unit.....................

U.S. Sales Prices f.o.b. Beaverton, Oregon

For complete specifications of the new environmentalized oscillo­
scope—or a demonstration in your own environment—please call 
your Tektronix Field Engineer.

* RELIABLE PERFORMANCE
AFTER STORAGE IN THESE ENVIRONMENTS:

TEMPERATURE from -65°C to 4-85°C • ALTITUDE to 50,000 
feet • FUNGUS for 28 days • HUMIDITY for 10 days at 95% 
relative humidity from 4-18°C to +65°C • RAIN CONDITIONS of
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MORE PGCS
versity television office demonstrated 
and described the Marconi 41/2-in. 
image-orthicon camera and the Ampex 
video tape recorder that is being used 
to televise University of California lec­
tures. Following the demonstrations, the 
group had a tour of the video tape 
recording facilities and the new mobile 
unit being constructed for televising 
classes at the University.

—R. A. ISBERG

committee work
THE MEETING QUESTION

Don Harris of Stanford Research In­
stitute has been appointed chairman 
of the Committee on Policy for Fre­
quency and Control of Technical Meet­
ings in the San Francisco Section. Tasks 
will include not only formulating a 
policy toward the proliferating profes­
sional group meetings of the Section, 
but also an approach toward the spon­
sorship of national meetings and sym­
posia. Any thoughts you may have on 
the subject will doubtless be gratefully 
received.

early February were announced by 
Kathie Kaufman of Ferro Magnetics. 
Prospective members were urged to 
contact Rita Baumgardner at Jennings 
Radio, CH 3-2321, Ext. 253.

Theodore Moreno, vice president and 
manager of the tube division at Varian 
traced the history of the company, from 
its beginning in 1948 with 6 people and 
a capital of $22,000 to its present fam­
ily of 3,300—making Varian the larg­
est employer in Palo Alto. The first 
building on the Stanford Industrial 
Park site, opened in 1953, had 35,000 
sq ft. At present, a dozen buildings 
encompass more than V2 million sq ft, 
and with the completion of present con­
struction, the 65 acre tract will be well 
utilized with nearly 1 million sq ft. 
Varian is presently looking for another 
100 acres—expecting another 5,000 
employees and needing 10 parking 
spaces for every 1 4 people.

Moreno described the various di­
visions of the company before the ladies 
were escorted, in small groups, by 18 
tour guides to cover about a quarter of 
a million sq ft (or approximately half) 
of the area now in use.

Varian was founded with the klystron 
tube and this was its first product. Now 
the company is the world's largest 
manufacturer of klystron tubes, and the 
second largest of microwave tubes. 
On the tour, members and guests of 
WAEI saw klystrons as small as your 
thumb and as large as 12 ft long, 
weighing nearly a ton. There are as 
many applications as there are models, 
principally in the military, with prices 
ranging from $100 to $50,000

In the instrument and equipment 
division, the group followed various 
production stages of nuclear-magnetic- 
resonance spectrometers, and the new 
epr spectrometer, capable of identifying 
substances that previously defied chem­
ical identification and analysis.

Although no roller skates were pro­
vided, Varian's hospitality did extend 
to refreshments in the homey atmos­
phere of one of the older cafeterias 
following the extensive tour.

—MARY HAYLOCK

Paul E. Mayes, left, speaking before the January PGAP gathering; and, right, the 
group inspects echo area instrumentation during the following tour of UC lab­

oratory facilities

meeting review
IT AIN'T NECESSARILY 

FREQUENCY INDEPENDENT
At the January PGAP San Francisco 

Chapter Meeting, which was held at 
Cory Hall, University of California, Paul 
E. Mayes discussed the subject of back­
ward-wave antennas in general and 
the logarithmically periodic frequency­
independant class of antennas in par­
ticular.

John Damonte, vice chairman and 
program chairman, presided at the 
meeting and announced the subject 
matter, speaker, and schedule for this 
year's tutorial series on millimeter 
waves. This series will be held during 
February and March at the Stanford 
Research Institute. See the Calendar, 
page 8.

Mayes, who is an associate professor 
of electrical engineering at the Univer­
sity of Illinois presently on sabbatical 
leave at the University of California, 
first presented the following four prin­
ciples:

1. A logarithmically-periodic geom­
etry does not guarantee frequen­
cy independent performance. 
Formation of a unidirectional 
beam toward the feed point of 
the antenna and rapid decay of 
currents is due to interaction of 
forward and backward waves 
along the structure.

distaff side
WAEI TAKES A WALK

In January, more than 100 members 
and guests of the Women's Association 
of the Electronic Industry met for an 
excellent dinner in the new Varian Cafe­
teria and a subsequent plant tour.

WAEI President Mary Fraser, of IBM, 
presided at the brief business meeting. 
Plans for the annual Bosses Night in

Narrow-band antennas can be 
designed on the basis of coupling 
of the feeder wave to a back­
ward space wave.

4. By applying a linear taper to 
backward wave antennas, fre­
quency independent behavior re­
sults.

The speaker then presented the de­
velopment of periodic and logarithmi­
cally periodic structures. He then 
discussed the properties of these types 
of antennas on the basis of forward 
and backward waves and the relation 
of directional properties of the radiated 
wave to the space harmonic phase 
constant.

Mayes discussed the interaction of 
forward and backward waves that 
causes the rapid decay of currents in 
the inactive regions of the antenna.

The interested reader is referred to 
the following articles for detailed in­
formation on the subject.

P. E. Mayes, G. A. Deschamps, 
W. T. Patton "Backward-Wave 
Radiation from Periodic Structures 
and Application to the Design of 
Frequency Independent Anten­
nas," Proceedings of the IRE, Vol. 
49, No. 5, p. 962, May, 1961.
J. W. Greiser, P. E. Mayes "Ver­
tically-Polarized Log-Periodic Zig- 
Zag Antennas," Proceedings of 
the National Electronics Confer­
ence—1961, Vol. 17.

—C. E. PHILLIPS



Attention engineers & scientists interested in...

ADVANCED

SPACE COMMUNICATION

RESEARCH

AND DEVELOPMENT

LOCKHE
MISSILES & SPACE COMPANY
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Unusual analysis and design problems in a variety of Missile and 
Space programs at Lockheed Missiles & Space Company are chal­
lenging the state-of-the-art of equipment and system design.
New techniques are currently being evolved for vehicle-borne data 
storage and processing devices, vehicle and ground-based trans­
mitters, receivers, multiplexers and coding devices.
Engineers and scientists of exceptional talent and productivity are 
invited to join a group with an outstanding record of accomplish­
ment, offering new opportunities for significant achievement and 
advancement. This invitation extends to recent graduates as well as 
senior and supervisory personnel.
Challenging areas of assignment include:
• Development of core memory and magnetic logic circuit design 
for space borne equipment.
• Design of solid state digital and switching circuits for space and 
ground applications.
• High density magnetic and solid state circuit packaging for severe 
environmental conditions.
• Development of vehicle-borne signal handling equipment includ­
ing multiplexing, digitizing, and processing devices.
• Development of new and flexible ground-based detection, demul­
tiplexing and decoding devices.
• Analysis of capabilities and limitations of new techniques in com­
munication systems for satellites and deep space probes.
• Development of new coding and modulation techniques for 
improved communication efficiency and link security.
FOR FURTHER INFORMATION please write Research & Develop­
ment Staff, Department M-139, 599 North Mathilda Avenue, Sunny­
vale, California. An Equal Opportunity Employer.

A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION

Systems Manager for the Navy polaris fbm and the Air Force agena Satellite in the Discoverer and mioas 
programs. Other current programs include saint, advent and such nasa protects as ogo. oao. echo, and nimbus

SUNNYVALE. PALO ALTO VAN NUTS SANTA C«UZ. SANTA MARIA CALIFORNIA • CAPE CANAVERAL FLORIDA • HAWAII
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TECHNICALWANTED: J PUBLICATIONS

592 CHANNING AVENUEConcept
DA 2-5073PALO ALTO
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FACILITIES BROCHURES • SPECIAL REPORTS • PROMOTIONAL FILMS 
DIRECT MAIL • SALES LITERATURE

Especially IRE
Transactions, all groups 
Wescon or National Convention Records 
Proceedings prior to 1950

AIEE Transactions—bound volumes only

Ralph E. Rippere has been appointed 
senior research scientist in chemistry at 
General Electric's computer laboratory.

For intelligent interpretation 
of technical products and 
services, call on CONCEPT.

Straube Associates have recently been 
appointed representatives for the electro 
products division of Western Gear Corp., 
Pasadena.

Submit offers or needs to:

AERO-SPACE-TECH-TRONIC BACK-FILES CO.
V.C. Box 9494, Dept. SM, North Hollywood, Calif.

Ault Associates, Menlo Park, have 
been named as representatives for 
Servonic Instruments, Costa Mesa, Calif.

swings
IT IS REPORTED

Ground has been broken and con­
struction is under way in the new Rich­
mond, California, Galvin Industrial Park 
on a 15,000-sq-ft headquarters for NoI­
ler Control Systems Inc. The new build­
ing, to be completed in April, stands 
on a triangular plot of 2.62 acres at 
1250 Standard Avenue, Richmond.

NoIler Control Systems, headed by 
Walter E. NoIler, president, is engaged 
in the engineering and production of 
supervisory-control, telemetering, and 
alarm systems. NoIler is presently lo­
cated at 1153 Ocean Avenue, Oakland, 
with a force of 50.

The new building, which will accom­
modate a force of approximately 100, 
devotes about 6,000 sq ft to business 
and engineering offices with the bal­
ance housing laboratories and manu­
facturing facilities.

laboratory facility on the company's 
39-acre site, and will house laboratory 
areas and offices for staff and engineer­
ing work.

Realignment of Ampex Corporation's 
nationwide field organization, including 

(Continued on page 34)

Jack D. Rowley has joined Pulse En­
gineering Inc. as manager of quality 
assurance. Rowley was previously as­
sociated with Melabs in Palo Alto as 
quality-assurance manager.

- >*^4

Edward M. Smith has joined lnsul-8- 
Corp. as sales manager of a new di­
vision developing and manufacturing 
proprietary items for industrial appli­
cations.

The new division was formed with 
the acquisition of Sterling Manufactur­
ing Co. of Belmont.

U. S. Capacitor Corporation an­
nounces the appointment of Nickerson- 
Gray and Associates, Palo Alto, as sales 
representatives.

Sylvania Electric Products Inc. an­
nounced plans for a 77,000-sq-ft addi­
tion to its reconnaissance systems 
laboratory in Mountain View.

The new two-story addition is ex­
pected to be ready for occupancy this 
summer. It will be erected behind and 
connected with the present 56,000-sq-ft

Walter N oiler, president; Bock Lee, chief engineer; and Joseph Land ells, manager of marketing at bl oiler Control Systems 
Inc. execute conventional maneuvers relating to their company's Richmond groundbreaking. Architect's concept of the 

completed structure is at right



at MOTOROLA in PHOENIX:
KEY

Leadership in actionTO

QUICK

DELIVERY

OF

AFTER

All qualified applicants will receive consideration for employment
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MICROWA .
COMPONENTS

• Systems Test Equipment Design
© Communications and Navigation
• Systems Analysis and Preliminary Design
• Missile and Space Guidance and Control

Project leaders at Motorola are engineers and scientists who 
have won their right to leadership — with ideas, talent, and 
dedication — while working on challenging assignments in 
Project Groups. These teams are carefully selected — to get 
the optimum combination of experience and capabilities, and 
to utilize each man’s talents to the fullest. Opportunities for 
individual advancement and career fulfillment are broadened 
and enhanced by Motorola’s widely-diversified activities in 
advanced military electronics. Leadership in action is a vital 
force at Motorola. It provides the stimulus for challenging 
the state-of-the-art in Project Group assignments, assuring 
engineers and scientists of ever-broadening horizons for to­
morrow. And Arizona's world-famed climate and beauty add 
to the whole family's year-round health and pleasure.

BEAUTY TREATMENT FOR 
ELECTRONIC PARTS 

OUR SPECIALTY

Complete shop facilities for 
precision dry blasting at 
pressures from 1 to 100 psi. 
Abrasives from 25 to 5000 
mesh.

MILITARY ELECTRONICS DIVISION, WESTERN CENTER
P. O. Box 1417, Scottsdale, Arizona

Motorola also offers opportunities at
Chicago, Illinois, and at Culver City and Riverside, California

DRI-HONING SERVICE
BRAGATO ROAD 
BELMONT, CALIF.

LY l-87ll

0 ISOLATORS
0 CIRCULATORS
0 ATTENUATORS
0 PHASE SHIFTERS 

Wide variety in stock or built 
to your specifications.

Call today . . . 297-9333 (San Jose)

CASWELL 
electronics

Represented by . .

without regard for race, creed, color, or national origin.

Write Phil Nienstedt (Dept. 262)

I MOTOROLA

Ommediate Opportunities
• Digital Circuitry Design
• Microwave and Radar
• Reliability and Components
• Solid State Devices

R. W. THOMPSON ASSOC.
<135 El CAMINO WAY, PA4.0 A t T (T. ‘ 

DAonport 1-6383

1



A S S O C I AT E SMOORE I N C.

has immediate openings for

Blake Roberts

SYSTEMS
ENGINEER

APPLICATIONS
ENGINEER

to design Moore solid state

digital alarm and supervisory

control systems to the speci-

tion of markets they represent.

B.S.E.E., 3 years background,

preferably in digital systems

To learn more about the

broader development offered

by the challenging atmos-

small, growing represented by:
company, contact our Person­

resume to

ASSOCIATESMOORE I N C.

893 American Street

An equal opportunity employer
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ENGINEERS, StCBEG^lTBSTS, D¥3^NAGERS
Top Level Openings, B.S., M.S., PhD.

Shielded r-f enclosures manufactured by the ACE 
Engineering & Machine Co., Tomlinson Road, 

Huntingdon Valley, Pennsylvania, serve the 
country's leading laboratories, hospitals, 

and manufacturers.

San Carlos, Calif.

LYtell 1-5363

MORE SWINGS 
appointment of

In Communications Systems, Control Systems, Data Systems, 
Antennas & Propagation, Instrumentation, Telemetry, Solid 

State Devices, Logic Circuitry, TWT, Klystrons, Servos.

For Confidential Referrals on a No-Fee Basis Drop in or Send Resume

NORTHERN CALIFORNIA PERSONNEL
(A Technical Agency)

407 California Ave., Palo Alto 

DAvenport 6-7390

Walter H. Kohl, Fellow of the IRE, 
author and lecturer in the field of ma- | 
terials and techniques for electron de­
vices, has established a consulting 
practice in Los Altos. Kohl will continue 
to serve as staff consultant to the 
microwave device division of Sylvania 
Electric Products Inc. at Mountain View, 
where he was employed full-time dur­
ing the past three years.

The appointment of C. R. Zimmer as 
manager of the newly established 
equipment conversion department at 
the reconnaissance systems laboratory 
of Sylvania Electric Products Inc. has 
been announced In his new position, 
Zimmer is responsible for the conver­
sion of developmental models of elec-

(Continued on page 36)

nel Director now or send your

William Roberts of ITT Federal Lab­
oratories was recently promoted to

John J. Blake has joined Microwave 
Electronics Corp, as manager of con­
tracts administration. Most recently he 
was manager of marketing planning 
and contracts administration for Am- 
pex's Northern California operations. 
Previously Blake was sales representa­
tive for Burroughs Corp, in this area.

or communications, required.

The Bogen-Presto Division of The 
Siegler Corporation, Paramus, NJ., ho5 
appointed Heaton-Marco Associates, San , 
Francisco, as factory sales representa­
tives for all Bogen products.

customers and the cross-sec-

R. W. THOMPSON ASSOC. | 
..4 1 3 5 E L C A MINO -W A Y. P A L 0 A I T 0.

F* DAvenport 1 6383

fication requirements of our

seven new regional 
managers, has been announced. Charles 
H. Wirth, former manager of the data- 
products international marketing de­
partment, becomes northwestern re­
gional manager responsible for all 
company product lines. Previously dis­
trict managers were responsible for 
individual product lines.

phere of a

senior engineer, associated with th* 
speech-research program, and Paul 

Heinzinger has been promoted to senior 
engineer in the field of pattern-reco^' 
nition techniques.
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John Whelan Realtors

MaterialBand

t
MIL-F-3922/10

Quantity Discount Schedule

M MICROWAVE

COMPONENTS &

1001 S. Mountain Ave., Monrovia, California • ELIiott 7-3285
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Rational |nstruu[nt [aboratories
I

5 SYSTEMS CORPORATION

116 Whelan Bldg. 701 Welch Rd. 
Palo Alto, DA 3-0724, DA 6-1462

Dividend features include: air 
conditioning, ofF-street parking, 
dining facilities, landscaped 

tios, putting green.

PRECISELY 
EASILY

Our newly-developed automated pro­
duction techniques result in tighter 
tolerances, and lower per-unit costs. 
Hence, lower selling prices. M-C-S 
prices and “MIL-F” reference num­
bers are charted below.
Forged construction — all M-C-S 
flanges are forged to eliminate 
porosity, and precision ground for

Flange and 
Order No.

Immediate delivery on cover, choke 
and milled back flanges...C, X and 
P bands.

1 to 300 — net
301 to 500-5% 
501 to 1000 —7%% 
1001 and up —10%

Reference 
No.

Present neighbors include 
Aerospace Corporation, Arnold 
Engineering, du Pont, General 
Electric, IBM, IRE, Ling Temco 
Vought, Pacific Semiconductors, 
WEMA, Wescon.

Superior
OFFICE SPACE

□
i

MEASURE
SURFACE
TEWSBOM

CHECK THESE 
FEATURES

v Constant tempera­
ture bath.

V Small sample 
requirement.
Easily cleaned

v High precision, 
v' Controllable 

atmosphere.

All these features 
at no extra cost!

C___

C___

C___

C___

C___

C___

C__

C___

X__

X__

X__

X zn 
_X___ I

2<__
X__

_p___

p 

_p____

_p__

_p__ I
_p___

p

UG-344/U 

UG-441 /U 

UG-343A/U 

UG-343B/U

UG-440A/U 

UG-440B/U 

___C-72B

C-72A 

UG-39/U 

UG-135/U 

UG-40A/U

UG-40B/U 

UG-136A/U 

UG-136B/U

X-72B 

X-72A

UG-419/U

P-70A 

UG-541/U 

UG-541 A/U

P-71 A 

P-72B 

P-72A

Brass 

Aluminum

Brass

Brass 

Aluminum 

Aluminum

Brass 

Aluminum

Brass 

Aluminum

Brass

Brass 

Aluminum 

Aluminum

Brass 

Aluminum

Brass 

Aluminum

Brass

Brass 

Aluminum

Brass 

Aluminum

MIL-F-3922/1

MIL-F 3922/4

MS90048
|MIL F-3922/36 

MS90058

MIL-F-3922/27

MS90062 

MIL-F-3922/1 3

MIL-F 3922/6 

MIL-F-3922/ I 1 

MS90048

MIL-F-3922 / 30 

MS90048

MIL-F-3922/36

Flange 
Type

Cover 

Cover 

Choke 

Choke 

Choke 

Choke 

Milledback 

Milledback

Cover 

Cover 

Choke 

Choke 

Choke 

Choke 

Milledback 

Milledback 

Cover 

Cover 

Choke 

Choke 

Choke 

Milledback 

Milledback

J Price
I S2 10

2 20 

3.25 

3.25 

3.50

3 50 

2.50 

2 75

.75

85

1.30

1.30

1.40

I .40

1.10

1.15

.95

1 10

1.60 

1-60 

1.75 

1.25

1.35

-precision brass and aluminum flanges available
in production quantities... at production prices 

maximum flatness. Forging compo­
sitions are in accordance with these 
specifications:

Brass —QQ-B-626 COMP. 22; 
Aluminum — QQ-A-325-6061T.

N.I.L. Cassel type

SURFACE 

TENSIOMETER

— M C S CUTS MIL SPEC
TOLERANCES IN HALF __

In the heart of the Bay Area 
electronic community at Stanford 
Administrative and Professional 
Center, flexible office units are 
available ranging from 200 
7,000 sq ft each.

IT

110. C»llf 0»»l»

Waveguide
I Type (RG/U)

50
106
50

50

106

106

50

106

52

67

52

52

67

67 

52

67

91
91 Alum

91
9i

91 Alum
91 '

91 Alum ]

W. THOM PSON ASSOC., INC.
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For Tough 
Environmental Extremes

Tung-Sol 7802WB 
Medium-MU Series

D. 
the

ylD-YU
ELECTRONICS LAB, INC. 

249 TERHUNE AVENUE 
PASSAIC, NEW JERSEY

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 FRANCISCO

PACIFIC WHOLESALE
1850 Mission St.
UN 1-3743
SAN JOSE

SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

NE’

® TUNG-SOL'

o Direct Reading In 
Degrees.

o Accuracy 0.05 or

Type 405 Series:
1 cps to 500 kc. Accuracy 
0.25° relative, 1° absolute 
No amplitude adjustment 
from O.lv to 70v. Suitable 
for plotting phase curve. 
Type 202: 20 cps to 500 kc 
Accuracy 0.02° or 2%. 1* 
full scale sensitivity. Phase 
range 0-1,0-2, 0-4, 0-12,0-120 
and 0180 degrees.
Type 205A1-A2: 100 kc to 15 
me. Accuracy 0.05° or 1%. 
Sensitivity 0.04v.
Type 205B1-B2-B3: 15 me to 
1500 me. Accuracy 0.05° or 
1%. Sensitivity down to 20 
microvolts with receiver.

R. W. THOMPSON ASSOC.. INC 
411* I t'e* nui d; r*io *ito c*tHoi»^

Ol.iur I »J«)

a 
[ In* I y

; tr s
Egan Schiff man

The appointment of Raymond 
Egan of Stanford University to 
newly-created post of manager of sys­
tems research at Granger Associates 
here has been announced Egan has 
been a consultant to Granger Associates 
since 1958, while on the staff of Stan­
ford's radio science laboratory.

Other additions to Granger's staff: 
Bernard M. Schiffman and Willis E. 
Moore have been assigned to develop­
ment and design in the antenna de­
partment; Wayne A. Downie is engaged 
in new product development in the 
aviation products department; and Ho­
bart W. Acker is production manager.

(Continued on page 38)

John F. McCole has joined the appli 
cations engineering staff of Watkins- 
Johnson Co. here, to be engaged in 
customer liaison.

McCole came from Dallas, Texas, 
where he was with Sylvania Electric 
Products, Inc.

* '
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The 7802WB twin-triode, medium - 
MU companion to the popular 
6080WB, is the newest in the broad 
Tung-Sol line of rugged, high tem­
perature, long-life series regulators. 
It combines many outstanding oper­
ational and design features in an 
optimum package of peak efficiency 
and dependability.
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 requirement with unex­
celled dependability. For quick and 
efficient technical assistance in the 
application of all Tung-Sol compo­
nents, contact;

MORE SWINGS
Tronic equipment into pre-production 
prototypes. Zimmer joined Sylvania in 
1 934 and in 1 950 became manufactur­
ing superintendent of the company's 
electronic defense laboratories in Moun­
tain View, a position he has held until 
his present appointment.

| > more
p O WER

and long life too!

Central’s 7132, XD-2* hard tube diode was es­
pecially designed for rectifier, charging and 
shunt diode service. As a rectifier the XD-2 will 
withstand 40 Kv (P I V ) at a 3 ampere average- 
150 amperes (peak) as a clipper Features a 
special Fhoriated-tungsten filament capable of 
high peak currents and long life. Has a very 
efficient water cooled external anode which

I can dissipate 5 Kw continuously. ’ air cooled 
7131 XD-2 can dissipate 3 Kw continuously.

SPECIAL TUBES
I Our engineering staff is available to design and 
I custom produce special power tubes to meet

■ your requirements.
H NUCLEAR CORPORATION OF AMERICA^) 

>1 Elec Ironies Mfr's Division
Denvlllc. Naw Jersey

_________ v
Export Department 15 Moore St., New York 4, N. Y



RAYTHEON
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POWER SOURCES

1—'T--

1ELECTRO^BC ENGINEERS

SCIENTISTS
free

ABACUS

many client firms on both the West
and East Coast.

Instruments to Control . . . Measure . . . Record
(Companies pay the fee, of course.)

MsAProfessional & Technical
Fluke and Massa (Calif, only)
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r Hamne.

To keep posted 
on instruments 
- call McCarthy

SPERRY 
MICROWAVE

MASSA 

COHU

The
CEM

75

—i
, I

i

" Burn Out Froo© 
lONIZATO©^ 
GAUGE JOBE

McCarthy associates, inc.
ENGINEERING SALES & SERVICE

SAN DIEGO:
3460 Ingraham St. • BR 4-1100 
TUCSON:
Fort Huachuca • ENterprise 7250 
PHOENIX:
Phone ENterprise 77 17

NESCO INSTRUMENTS, INC.
* ■ ■—£

1055Walnut • MU 1-7411
MENLO PARK:
635 Oak Grove • DA 6-7937

SACRAMENTO-FOLSOM:
ENterprise 1-0879 (no toll charge)

SENSirTvE BCSMRCH 
INSTRUMENT CO.

Recruiting Associates
(A Division of the Permanent 

Employment Agency
825 San Antonio Rd. Palo Alto 

DA 6-0744

Drop in for a

Facts on these quality instruments are yours for the asking. A McCarthy 
engineer will give you technical data, demonstrations, price and delivery 
information promptly, instrument service and calibration on all lines. Teletype 
to principals. Branch offices in major industrial areas.

Ask to receive “The Instrument Reporter”—a series of technical bulletins 
on the latest advancements in instrumentation.

R. W. THOMPSON ASSOC., INC.
41 J J II CAMINO WAY. KjULO A I T P. C A I I f 0 t'tl TA 

oa.t'RMit 1 43M

I] The CEM-75 is a burnout proof version of the 0 
I Bayard Alpert design. It is capable of vacuum H 
I measurement in the range of 10 1 to 10“‘° I 
I millimeters of mercury The burn out proof fila- H 
I ment makes it desirable for use in systems that | 
I are repeatedly opened to air. Available with w
■ three types of ’.4 in tubulation: NONEX GLASS, I 
I PYREX GLASS. KOVAR TUBING

SPECIAL GAUGES
I Our engineering staff is available to design and I
■ custom produce specialized ionization gauges I 
I to meet your requirements
I NUCLEAR CORPORATION OF AMERICA E 

^hl^^Central Electronics Mfr's D'v .ion

Export Department: 15 Moore St , New York 4, N.Y

and learn about the opportunities 

for career advancement with our

I
I HUGHES AIRCRAFT CO 

VIDEOSONIC DIV.

I
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— gas filled for 
sustained accuracy

Write for free Data Book.
It shows how Gudelace and 
other Gudebrod lacing materials 
fit your requirements.

ELECTRONICS DIVISION 
225 West 34th Street 

New York 1, New York

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

EXECUTIVE OFFICES 
12 South 12th Street 
Philadelphia 7, Pa.

the lacing tape with 
a NON-SKID tread
You can’t see it, but it’s there! Gudelace is 
built to grip—Gudebrod fills flat braided 
nylon with just the right amount of wax to 
produce a non-skid surface. Gudelace con­
struction means no slips—so no tight pulls to 
cause strangulation and cold flow.

But Gudelace is soft and flat—stress is dis­
tributed evenly over the full width of the tape. 
No worry about cut thru or harshness to 
injure insulation ... or fingers.

Specify Gudelace for real economy—faster 
lacing with fewer rejects.

Bill Gates, Dalmo Victor, looked on at 
Mrs. Moseley installed 40-year pin on 
T. I. Moseley lapel in recent ceremony

IBONARDI |

Additions to the supervisory staff at 
Precision Instrument Company include

W. K. Donnell, who has been named 
materials manager. Previously he v/as 
with Lockheed Missiles and Space Com­
pany at Sunnyvale, and earlier was 
production control manager of Fairchild 
Semiconductor Corporation.

J. L. Lambert, who has been named 
production supervisor, manufacturing 
operations.

J. A. Dykmans, who has been ap­
pointed supervisor, manufacturing en­
gineering.

Appointment of Nelson M. Blachman 
as a senior scientist of Sylvania Electric 
Products Inc. has been announced 
Blachman joined Sylvania in 1954. In 
his new capacity, he is one of eight 
persons within GT&E to hold the senior 
scientist position which was established 
in 1960 for scientists with international 
reputations as authorities in their fields.

In 1947, Blachman joined the theory 
group of the accelerator project at the 
Brookhaven National Laboratory, and 
from 1951 to 1954 was a staff member 
of the mathematical sciences division 
of the Office of Naval Research, Wash­
ington, D.C.

William F. Gates has been named 
president of Dalmo Victor Company. 
Gates, who has been a vice president 
of Dalmo Victor, succeeds T. I. Moseley 
as president. Moseley, the founder of j 
Dalmo Victor, will continue with the 
company and also will work directly 
with the home office of Textron on var­
ious projects. Gates has been associ­
ated with Dalmo Victor since 1944, 
when he joined the company as a re­
search engineer. He was named vice 
president and chief engineer in 1948, 
and in 1961 became vice president of 
the products division.

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

WEST COAST OFFICE 
2833 S. Olive Street 

Los Angeles 7, Calif.

MORE SWINGS
HP Associates, new electronic re­

search affiliate of Hewlett-Packard Com­
pany, today announced the appointment 
of Egon E. Loebner as manager of op­
toelectronics.

Loebner was, for the past six years, 
on the technical staff of RCA Labora­
tories in Princeton, New Jersey.
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8C0NIX DIGITAL TEST EQUIPMENT & SYSTEMS

R. W. THOMPSON

MIO

* 3 years practical experience

★ a liking for meeting people

%

0

iicomxi
Hincorporatedm

945 Industrial Avenue Palo Alto, California
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Previous sales experience not 
essential as basic training will be 
provided if necessary.

Send resume to John O’Halloran 
or phone DAvenport 6-1493

An opportunity exists in a grow­
ing sales organization for a young 
Electronics Engineer to get into 
the exciting sales end of the in­
dustry. Minimum requirements:

* E.E. degree

ELECTRONICS
ENGINEER

Model 5656 — Programmed Time inter­
val/ waveform generator. Functions: Syn­
thesis of time intervals,- on/off (& other) 
waveform synthesis (6 channels); Time 
interval measurement; Division; Totaliz­
ing; Preset Totalizing.

b 4
(JO

O’HALLORAN ASSOCIATES
ELECTRONICS ENGINEERS 

SALES REPRESENTATIVES
825 San Antonio Road

Palo Alto, Calif.

Laminar flow ele­
ments give highest 
possible accuracy, 
linear scale.

accurately 
simply

Vol-O-Flo
meters flowing 

gases

Simplified equipment for sophisticated functions expresses the Iconix de­
sign philosophy. From a basic group of digital building blocks, Iconix can tailor 
an instrument or a system to your specific performance parameters, with mini­
mum complexity, maximum economy. Because the basic units are simplified to 
the utmost, and because all-solid-state design is used throughout, reliability is 
of an extremely high order.

Iconix digital test equipment has been proved in use in the laboratory, in 
system use in the field, and in specialized applications such as human factors 
engineering. Standard digital products are available in categories as follows.- 
• Preset Counters, Time Interval, and Waveform Generators 
° Programmed Pulse Generators • Transducers; Voltage-to-light 
o Digital Sorting-limit detectors

b O O 3 .
• •• p «. - e

Models Al 01/Al 02 — Voltage-to-light trans­
ducer and control power supply (A102). 10 (is 
off-to-on and on-to-off transition times. Bright­
ness 29c/in3, 0.2 cp, 0.093" dia. point source.

Model 5590 — Dual Preset Totalizer (1 
(is resolution) incorporating LO/GO/HI 
decision function with contact closures 
as control outputs. Ideal for automatic 
measuring systems.

Specific details on the above or related 
digital test equipment or systems are 
available in the form of catalog mate­
rial. If you would like to see one of our 
standard units in action, we will be 
happy to arrange a demonstration.

Q o o ° 0 0

A S S O C., IN C.

* i i o c * t ' r o » « i *

This type flowmeter 
has proved itself 
for laborat ory, 
plant, field test, 
and OEM use.

Full Scale Ranges 
Min., 20 cc/min. 
Max., 300 CFM

Specials Available
Request Bulletin 153 and blank

Model 508 — Two channel, 1 to 10 bit, binary 
word generator incorporating a 3-decade pre­
set counter for programming a finite sequence 
of words. Single word and continuous modes. 
Pulse parameters variable and metered.

q O Q O O :; 
000 4 i
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Mor 1-3—8th Scintillation and Semi­
conductor Counter Conference. Shore-

Feb 23—Northern California Section, 
American Society of Lubrication Engi­

neers. "Fire Resistant Hydraulic Fluids" 
by Samuel P. Polack. London House, 
Jack London Square, Oakland, Calif. 
Dinner 7 p-m (social hour, 6 p-m). No 
reservation required.

ments (Boulder, Colorado; Aug 14-16). 
Send to: Dr. George Birnbaum, Hughes 
Research Laboratory, Malibu, Calif.

Apr. 15—100- to 200-word abstracts, 
500- to 1000-word summaries, and in­
dication of technical field of the paper, 
along with title of paper and name and 
address of author for Wescon (Los An­
geles, Aug. 21-24) Send to: Wescon 
business office, 1435 La Cienega Blvd., 
Los Angeles 35, Calif.

R. K. Ditmore

STANFORD 
RESEARCH 
INSTITUTE 

Menlo Park, California

Feb 27, Mar. 6—Molecular Electron­
ics, two-part tutorial lecture in Cleveland 
Section annual technical symposium. 
Registration Cleveland Section IRE, c/o 
Grace Electronics, 5148 East Sprague 
Road, Cleveland 41, Ohio.

Mar. 1-3—The division of engineer­
ing at San Jose State College Open 
House. Information: Shel Kulick, San 
Jose State College, San Jose.

IRE MEETINGS SUMMARY

Feb. 14-16—International Solid-State 
Circuits Conference. Sheraton Hotel and 
University of Pennsylvania, Philadel­
phia, Penna. No exhibits. Program: R. 
B. Adler, Room C-237, MIT Lincoln Lab­
oratory, Lexington, Mass. Digest: $5, 
order from H. G. Sparks, Moore School 
of EE, University of Pennsylvania, Phil­
adelphia 4, Penna

Mar. 13—American Society for Qual­
ity Control, San Francisco Bay Area 
Section "What SQC Has Done in Ap­
plication in Weights and Measures En­
forcement" by Robert McKennan, Bureau 
of Weights and Measures. Del Webb 
Towne House, San Francisco Reserva­
tions Arthur Brown, Friden, Inc., San 
Leandro, NE 8-0700

O f
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Mar 27—American Society for Qual­
ity Control, San Francisco Bay Area 
Section, and Stanford University, Main­
tainability Seminar. 9 a m , Stanford 
University Registration ($10 includes 
luncheon and transactions): Jack D. 
Crowley, 641 San Miguel Ave., Sunny­
vale.

March 1—200-word abstracts for 
Second Congress of IFAC on Automatic 
Control (Basle, Switzerland; Sept. 1963). 
Send to; Prof. Irving Lefkowitz, chair­
man AACC applications committee, 
Case Institute of Technology, 10900 Eu­
clid Ave., Cleveland 6, Ohio.

NON-IRE LOCAL EVENTS
Feb 19-21—Institute of Aerospace 

Sciences, National Symposium on Track­
ing and Command of Aerospace Ve­
hicles. Jack Tar Hotel, San Francisco. 
Technical Sessions will include Oper­
ational Plans for Missiles and Space­
craft, Requirements and Specifications 
for Tracking and Command Functions, 
Equipment and Facilities for Aerospace 
Tracking and Command, and Advanced 
Techniques and New Developments.

Luncheon speaker will be Thomas F. 
Dixon, NASA,- banquet speaker, Briga­
dier General Powell, deputy comman­
der, aerospace systems. Willis M. Haw­
kins, Lockheed, is general manager of 
the symposium,- Rick Davis, program 
chairman,- and Frank Mansur, adminis­
trative chairman. For information call 
Frank Mansur, Lockheed, DA 4-3311, 
ext. 4561 4

° Lasers
® Microwave Components
° Low- and High-Power 

Microwave Filters
° Solid-State Filters
° Parametric Amplifiers

This research involves a combi­
nation of theoretical and experi­
mental work in a university-type 
atmosphere.
M.S. or Ph D Physicists ar Micro­
wave Engineers with experience 
and interests in these areas are 
invited to contact us for further 
information.
Please direct resumes or inquiries 
to:

Expanding research efforts in our 
Electromagnetics Laboratory have 
created opportunities for profes­
sional staff in the following areas

Mar 26-29—IRE International Con­
vention. Coliseum and Waldorf Astoria 
Hotel, New York, N.Y. Exhibits: W. C. 
Copp, IRE Adv. Dept., 72 W. 45 St., 
New York 36, N.Y Program: Dr. D. B. 
Sinclair, chairman 1962 technical pro­
gram committee, 1 East 79 St., New 
York 21, NY. Convention records: order 
from IRE Headquarters.

R. W. THOMPSON ASSOC . INC
4 11$ WAV. FAIO At1». C*4

o*.I oil

ham Hotel, Washington, D C. Exhibits. 
Program: Dr. George A. Morton, RCA 
Laboratories, Princeton, N.J.

Mar. 1 3—Parametric Amplifiers, Ma­
sers, and Lasers, tutorial lecture in 
Cleveland Section annual technical 
symposium Registration Cleveland Sec­
tion IRE, c/o Grace Electronics, 5148 
East Sprague Road, Cleveland 41, Ohio.

Mar 14—Santa Clara Valley Sub­
section AIEE "The High Power Klystron" 
by Dr. Armand Staprans, Varian Asso­
ciates. 8 p-m, Lockheed Auditorium, 
Stanford Industrial Park.

For variable capacitors, from mas­

sive to miniature in standard or 

special design, specify Hammarlund. 

For Complete Details, Call or Write

Mar. ]5—500- to 1000-word sum­
maries for the International Conference 
on Precision Electromagnetic Measure-

Feb 21—Santa Clara Valley Sub­
section AIEE and Lockheed Missiles and 
Space Co., Annual Engineers Banquet. 
Santa Clara Valley Fairgrounds, San 
Jose Speakers: Joe Walker, X-15 pilot, 
Thomas F Dixon, NASA Theme Travel 
to the Moon. Each engineer is invited 
to bring a student as a guest. Tickets 
available from society representatives.

Hammarlund variable air capacitors 

have earned an international repu­

tation for quality and outstanding 

reliability. Now you can buy the 

best . . . for no more than you would 

pay for run-of-the-mill units.
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ONE OF NEELY’S EIGHT OFFICES IS LOCATED CONVENIENTLY NEAR YOU . . . FULLY STAFFED TO HELP FILL YOUR ELECTRONIC NEEDS

DAGE DIVISION
Thompson Ramo Wooldridge, Inc., 
Michigan City, Indiana

BOONTON RADIO CORPORATION 
Rockaway Township, New Jersey

McLEAN ENGINEERING LABS.
Princeton, New Jersey

F. L. MOSELEY COMPANY
Pasadena, California

SANBORN COMPANY
Waltham, Massachusetts

VARIAN ASSOCIATES
Palo Alto, California

* NORTH HOLLYWOOD
3939 Lankershim Blvd. • Phone: TR 7-1282 • TWX: N-HOL 7133

* SAN CARLOS
501 Laurel St. • Phone 591-7661 • TWX: San Carlos-Belmont CAL 94

*■ SACRAMENTO
1317 Fifteenth St. • Phone: Gl 2-8901 • TWX: SC 124

* SAN DIEGO
1055 Shafter St. • Phone: AC 3-8103 • TWX: SD 6315

* ALBUQUERQUE
6501 Lomas Blvd., N.E. • Phone: 255-5586 • TWX: AQ 172
LAS CRUCES
114 S. Water St. • Phone: 526-2486 • TWX: Las Cruces NM 5851

* PHOENIX
641 E. Missouri Ave. • Phone: CR 4-5431 • TWX: PX 483 
TUCSON
232 S. Tucson Blvd. • Phone: MA 3-2564 • TWX: TS 5981

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

EMCOR
Ingersoll Products Div., 
Borg-Warner Corp., Chicago, Illinois

------  HEWLETT-PACKARD COMPANY
Palo Alto, California

THAT FAST...
Neely has the only factory-authorized service facilities for its principals in the four-state 
area of California, Arizona, Nevada and New Mexico... in SIX convenient locations* to 
serve you immediately. All Neely service personnel are senior technicians with extensive 
backgrounds of training and experience, both locally and at the factories. Their ability 
is your assurance of the highest standards at minimum cost.
Neely Enterprises has the largest factory-authorized electronic repair facility on the West 
Coast, equipped with the finest standards and calibration equipment to handle all of your 
in and out-of-warranty repairs. In addition, a complete stock of replacement parts is 
carried in local stock to insure minimum down time for your instruments.
For complete sales satisfaction, think BIG... think NEELY... and you’ll have service 
as quick as a snap of your fingers.

©NEELY —
BALDWIN LIMA HAMILTON CORP.
Electronics Division, Waltham, Mass.
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Write today for a brochure describing these 
alloys or Wesgo’s quality high alumina ceramics.

Years of specialized experience in meeting the demanding requirements of 
vacuum tube manufacturers. This is what Wesgo offers you today in its complete 
line of brazing alloys for applications where quality factors outweigh cost.
Knowledge of the requirements of vacuum applications assures extra care in every 
step of Wesgo’s manufacturing process—and superior alloys free from high 
vapor pressure elements and free from contaminants. High quality standards 
are maintained in conventional alloys, as well as a series of proprietary alloys 
developed specifically for vacuum systems use.

WESTERN GOLD & PLATINUM COMPANY
Dept. P1, 525 Harbor Blvd. • Belmont, California • LYtell 3-3121

SUBMINIATURE TIME-TOTALIZER METER
A subminiature time totalizing meter 

that accurately indicates elapsed oper­
ating time of electronic equipment and 
systems is used to determine reliability, 
prevent failures, and facilitate mainte­
nance procedures. Meter combines a 
rugged precise 21-jewel watch move­
ment and a spring-coupled 28-volt d-c 
torque motor. Weighs approx 2 oz Has 
a 1.040-in-diam. face. Available in two 
operating ranges: 1 hour to 1,000 hours 
or 10 hours to 10,000 hours.

All units are assembled under clean­
room conditions and hermetically 
sealed. They meet all requirements of 
MIL-M-26550.

Parabam Division, Houston Fearless 
Corp., 12822 Yukon Avenue, Haw­
thorne, Calif. Jay Stone & Associates, 
representatives. I

february 1962

Where quality is the chief consideration 
WESGO Brazing Alloys—low vapor 
pressure, ultra pure!

TRIMMER POTENTIOMETER
Aeropot 900 Series trimmer potenti­

ometer, designed specifically for printed 
circuit applications, features a new 
aluminum-case design that provides 
maximum heat dissipation. Rating of 
3.5 watts at 50C, extends the life ex­
pectancy at normal operating levels.

Resistance values range from 20 to 
100,000 ohms in 25 turns. Idling feature 
prevents damage from shift rotation 
beyond limits. All internal connections 
are welded and terminals are gold- 
plated for easy soldering. Compliance 
with military specification MIL-R- 
27208A.

Aero Electronics Corp., 
134th St., Gardena, Calif.

advertisements

ELECTRONIC VOLTMETER
Nev/ Model 2409 makes true root­

mean-square measurements universally 
practical for a-c voltages from 2 cps 
to 200,000 cps. Measurements may be 
made from 1 mv to 1000 volts in either 
true rms, average, or peak values.

The 2409 is 0.2-db dov/n at 2 cps 
and 200,000 cps. Two different meter- 
darnping characteristics afford optimum 
reading accuracy and speed

This voltmeter serves as an excellent 
decade instrument amplifier calibrated 
for exact 10-db increments of gain. 
Characteristics valuable to this applica­
tion are- a response flat within ± 0.2 
db from 2 cps to 200,000 cps, distortion 
less than 0.2 per cent with a 1 0-v out­
put, input impedance of 10 megohms, 
output impedance of 50 ohms, and 
amplification of 60 db.

Available in portable or 7-inch rack­
panel versions.

B & K Instruments, Inc., 3044 West 
106th Street, Cleveland 11, Ohio.

Wesgo alloys are available in wire, ribbon, sheet, powder, preforms—and the n v 
Flexibraze slotted ribbon (illustrated) for R&D work and production economy.
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CALIBRATION REPORT

l -175Dale Dec. 15. 19t>l No

P3o2A Variable AlUreiUir

Mfr. Hewlett-Packard Co.Serial No. 1245Ident

XYZ Ek-«.trcalc> CompanySubmitted by

7.R H- CAmbient condition*;

111 <5>

ZJ J>/IO db

Measurement Range

AC Voltage

DC Current

AC Current
CUSTOMER SERVICE

Resistance

Impedance (50 KC to 40 GC)

7651
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with traceab

Standards measurements available from

STANDS ' 1BWI0N of your precision
electronic and electrical instruments and apparatus

HEWLETT 
PACKARD 
COMPANY 
395 Page Mill Road 
Palo Alto, California 
DAvenport 6-1755

Measurement conditions:

Attenuation » js measured using a barretter as square-lav. detector and a 
Standing-Wave Indicator calibrated with an XBS-certified Ratio Trasaf-rr cr 
as audio standard. To minimize possible mismatch errors. tr«ertiuc loss 
and attenuation up to settin; s <•< 20 cl» were rr.i osured uith the Attenuator 
operated between source and detector of less than 1.05 VSWR. Above 20 ci>, 
the magnitude and phase of the rifles tiun from each en-l of the Attcncator were 
found to vary inappreciably with setting. VSWR measurements were made with 
a Slotted Line of less ti an 1.01 residual VSWR. as determined with a sliding 
load, and a Standing-Wave Indicator calibrated with an NltS-certificd Ratio 
Transformer.

Calibration

Hard* 
Measurement Standards

Power (de to 40 GC)
Capacitance (1 KC)
Inductance (1 KC)
Attenuation (50 cps to 40 GC)

Frequency
DC Voltage

Information on specific 
instruments for which 
standards calibration is 
available, approximate 
charges and time 
requirements are available 
on request. For complete 
information contact:

to NBS!

V will calibrate for you:
Coaxial bridges and 

slotted lines and other 
precision devices for 
which the high accuracy 

andards calibration 
is warranted.

your equipment is manufactured by ($> or not, 
concluding

0.1 cps to 12.4 GC______________________
10 zzv to 3,000 v (measurement)
10 mv to 1,000 v (generation)____________
1 mv to 1,000 v (measurement, 1 cps to 

1 GC)
Up to 300 v (generation, 20 cps to 1 GC)
10 mm3 to 30 a (measurement and 

generation)_______________
5 ma to 10 a (measurement, 5 cps to 50 

KC)
30 ma to 3 a (generation, 20 cps to 20 KC) 
0.0001 ohm to 10,000 megohm (de)
1 ohm to 1 megohm (ac, 1 KC)__________
0.1 mw to 600 w_____________ __________
0.1 pf to 1,000 /zf______________ _________
0.1 Mh to 1,000 h
0 to 120 db (also output attenuators of 

coaxial signal generators to approxi­
mately -90 dbm)________________

L, R, C(50 KCto 50 MC)
Z: 2 ohms to 2,000 ohms (50 MC to 500 

MC)
0: -90 to 4-90 (50 MC to 500 MC)
VSWR: 1.00 to 10 (500 MC to 40 GC)

H E W L £ T T - P. A C K A P o

■ tt .< /€ - J. IA new service from Hewlett-Packard’s Customer Service 
Department will provide you with standards calibration 
for many types of precision electronic and electrical in­
struments and apparatus. Your calibration report will in­
clude identification of NBS traceability, where applicable.

Typical of the precision instruments and reference 
standards which

Voltage references 
Voltage dividers 
Standard laboratory 

meters
Precision attenuators 
Directional couplers
Whether 1 

you can have this calibration service, with a <_________ o
report including (1) a complete description of the condi­
tions under which measure nL where made (tempera­
ture, humidity, test equipment u- 1, etc.), (2) calibration 
figures (measurements made. «•< uracy) and (3) demon­
stration of traceability to the . kuional Bureau of Stand­
ards.

This new service is offered in addition to the regular 
precision calibration service performed by '■ on its own 
instruments ... calibration - I p ■mnis Hewlett-Pack­
ard to certify performance of instruments within pub­
lished specifications.
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AN EQUAL OPPORTUNITY 
EMPLOYER

974 Commercial St.

Palo Alto, Calif.

Ad-Yu Electronics Lab., Inc.

Aero Electronics Corp

Arnold Engineering Co.

Ballantine Laboratories

Empire Devices, Inc.

Fluke Mfg. Co., John 

Granger Associates

Gudebrod Bros. Silk Co., Inc..

Hammarlund Mfg. Co. .

Hewlett-Packard Co. 

Radiation Instrument Development
Laboratory 

34

36, 37

Costello & Co.
535 Middlefield Road, 
Palo Alto,- DA 1-3745

Snitzer Co., T. Louis.
510 So. Mathilda Ave., 
Sunnyvale; RE 6-6733

Stanford Research Institute.

Strassner Co., Richard A.

Box 927, Los Altos; WH 8-3334

Cain & Company
1 75 S San Antonio Road, 
Los Altos; 968-0995 or 948-9350

Dri-Honing Service

du Pont Co. (Mylar Industrial)

Edsco 
485 Ramona St., Palo Alto,- 
DA 3-9976

Electronic Sales Associates
420 Market, San Francisco, 
EX 2-8847

Hill Company, J. T
1682 Laurel, San Carlos; 
LY 3-7693

Hodges and Glomb, Inc  45
921 Bryant, St., S.F. 3; UN 3-0317

Hughes Aircraft Company 

Iconix Incorporated 

Neely Enterprises
501 Laurel, San Carlos;
LY 1-2626; 1317 15th St., 
Sacramento; Gl 2-8901

Northern California Personnel 
Nuclear Corp of America 

O'Halloran & Associates 28, 39, 45 
825 San Antonio Road, 
Palo Alto; DA 6-1493

Stone & Associates, Jay
349 First Avenue, Los Altos, 
WH 8-4563

Straube Associates
1943 University Ave., 
Palo Alto; DA 3-2476

Caswell Electronics Corp.

Components Sales California, Inc.
Palo Alto, DA 6-5317

Litton Industries 

Lockheed Missiles & Space Co. 17,31

McCarthy Associates . .. 37,45
635 Oak Grove, Menlo Park;
DA 6-7937

Rupp Co., V. T.
1 1 82 Los Altos Ave., 
Los Altos,- WH 8-1483

Walter Associates 45
Box 790, Menlo Park; DA 3-4606

Western Electronic Associates. .23, 45 
485 Ramona Street, 
Palo Alto,- DA 5-4569

Western Gold & Platinum Co 42
Whelan, John, Realtor 35

Senior
Electronic
Engineers
GRANGER ASSOCIATES, o young, dynamic 
company, afters unusual growth opportuni­
ties to highly qualified Engineers who can 
contribute to maintaining G A's technical 
leadership

Kay Electric Company 

MANUFACTURERS/REP REFERENCE: See opposite page—

Premmco, Inc
2406 Lincoln Ave., Alameda;
LA 3-9495

Professional & Technical Recruiting
Associates 37

ASSOCIATES

Senior
Product
Engineer
Will perform varied and imoorfont product 
development work and will also be con­
cerned with standard materials, methods, 
component improvement and instruction 
manuals. Require BSEE and 3-5 years of 
electronic product development experience 
Must hove exceptional proven ability.

Tech-Ser, Inc
Tektronix, Inc. .......................
Thompson Associates, R. W 

4135 El Camino Way, 
Palo Alto; DA 1-6383

Tung-Sol Electric Inc
Varian Associates 

Senior
Project
Engineer
Will perform Senior level circuit design 
and equipment development work asso­
ciated with advanced hf communications 
equipment Require 7-10 years experience 
in system and circuit design and a knowl­
edge of the latest techniques in rf and 
pulse circuit design. Acceptable applicants 
should be able to analyze system require­
ments and develop equioment to meet 
those requirements BSEE required MSEE 
or PhD desired.

Senior
Antenna
Engineer
Will be responsible for advanced antenna 
and development projects. Require mini­
mum of 5 years experience in ontenno de­
sign and familiarity with broad-band an­
tenna techniques. MSEE or PhD required.

Engineers at GRANGER ASSOCIATES per­
form brood, varied work assignments as­
sociated with the develooment of new 
product lines. They also participate in on 
excellent stock purchase plan.

If you ore interested in these positions 
please write to or contact Jerry Franks, 
Personnel Manager, Dept. G2

Senior
Test
Engineer
Will have senior engineering responsibili­
ties in newly organized Production Test 
Dept. Must hove engineering degree and 
minimum of 3 years experience in testing 
of hf or vhf electronic systems ond com­
ponents

Instruments for Measurements. 45
251 So. Murphy Ave., Sunnyvale; 
RE 6-8680

Geist Co., W. K.
Box 643, Cupertino, Calif.;
YO 8-1608
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Hughes Vacuum Tube Products Division 
IMC Magnetics Corp  
Inland Motor Corp  
Jerrold Electronics Corp....

For

MANUFACTURERS INDEX
manufacturer

Keithley Instruments
Kepco, Inc ............
Kulka Electric Corp.
Laboratory for Electronics 
Lavoie Laboratories, Inc...
Lieco Mfg. Co.. 
Lindsay Structures
MSI Electronics  
Magnecraft Electric Co. ..
Magnetic Amplifiers (Siegler) . 
Mallory & Co., Inc., P. R  
Massa Div., Cohu Electronics 
McLean Engineering Labs..
McMillan Laboratory, Inc 
Melcor Electronics Corp.. 
Menlo Park Engineering Sales California, Inc. 

........ Walter Associates 
Richard A. Strassner Co. 
...........T. Louis Snitzer Co.
 Jay Stone & Associates

Walter Associates 
Sales California, Inc. 
.... Straube Associates 
.........Neely Enterprises 

........ O'Halloran Associates 

............R. W. Thompson Assoc.
........................ W. K. Geist Co. 

.. McCarthy Associates 
R. W. Thompson Assoc. 

...............O'Halloran Associates 

..................... T. Louis Snitzer Co. 
...........Jay Stone & Associates 
Inc  W. K. Geist Co. 

Western Electronic Associates 
.........Richard A. Strassner Co.

........T. Louis Snitzer Co. 
, Inc.

.......................J. T. Hill Co.
Jay Stone & Associates 

Western Electronic Associates 
 R. W. Thompson Associates 

O'Halloran Associates 
..R. W. Thompson Assoc.
Hodges and Glomb, Inc. 

........McCarthy Associates 
.................Cain & Company 
............T. Louis Snitzer Co.

  Costello & Co.
W. K. Geist Co.

............. Neely Enterprises 

..........................J. T. Hill Co.
...................W. K. Geist Co. 
Richard A. Strassner Co.

......... McCarthy Associates 
......... T. Louis Snitzer Co. 
......... McCarthy Associates 

McCarthy Associates 
Cain & Company

Straube Associates 
Richard A. Strassner Co.

 R. W. Thompson Associates
................................ J. T. Hill Co.

Straube Associates 
O'Halloran Associates 

T. Louis Snitzer Co. 
W. K. Geist Co.

R. W. Thompson Associates 
Belsco 

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

— ------ O'Halloran Associates
Wincharger Corp. (Zenith Radio Corp,).... ...Premmco Inc

listed, see opposite page

........................ T. Louis Snitzer Co. 
.............................V. T. Rupp Co.

Richard A. Strassner Co.
O'Halloran Associates 

....................... McCarthy Associates 
Hodges and Glomb, Inc.

................................. Premmco, Inc. 
Western Electronic Associates

Hodges and Glomb, Inc.
.O'Halloran Associates 

Hodges and Glomb, Inc.
. McCarthy Associates 

Neely Enterprises 
R. W. Thompson Associates 

Components Sales Calif., Inc.
  O'Halloran Associates

Metron Instrument Co.,.. Components 
Micro-Tel Corp  
Microtron Company Inc  
Microwave Associates  
Microwave Electronics Corp. 
Microwave Technology, Inc.
Millitest Corp  Components 
Monitor Products Company Inc, 
Moseley Co., F. L  
Narda Microwave Corp  
National Instrument Labs, Inc.. 
Navigation Computer Corp  
Nesco..................... .............................
Nucor, Central Electronics Div. 
Optimized Devices  
Pacific Electro Magnetics Co  
Parabam, Inc  
Physics Research Laboratories, 
Pitometer Log Corp  
Plastic Capacitors, Inc  
Polarad Electronics......................................Precision Mechanisms Corp.. Components Sales Calif., 
Princeton Applied Research Corp 1 T Mill

Quantech Labs  
RLC Electronics, Inc  
RS Electronics  
Radiation at Stanford 
Radiation Instr. Devel. Labs., Inc... 
Radio Materials Co  
Raytheon (Industrial Division)  
Remanco, Inc  
Rese Engineering, Inc  
Rixon Electronics, Inc  
Rohde & Schwarz Sales Co  
Sanborn Company  ........
Scientific-Atlanta, Inc  
Scott, Inc., H. H  
Sealectro Corporation  
Sensitive Research Instrument  
Sierra Electronic Corp  
Sorensen & Co., Inc  
Sperry Microwave Company  
Sperry Rand, Electronic Tube Div.. 
Spruce Pine Mica Co............
Star Connector  
Stoddart Aircraft Radio Co 
Technibilt Corp  
Telemetries Inc  
Tel-lnstrument Electronics...
Telonic Industries and Engineering.. 
Tensor Electric Development Co.  
Trimm Inc  
Valor Instruments, Inc. 
Varian Associates  
Western Sky Industries 
Wiltron Co

Accurate Instrument Co. JQV Stone & Assoc.
Ace Engineering & Machine Co. R. W. Thompson Assoc. 
Aircom, Inc Components Sales California, Inc. 
Airflow Company Richard A. Strassner Co. 
Allen Electronic Corp  Straube Associates
Alloyd Electronics Corporation Cain & Company
American Optical Co., Instrument Div. J. T. Hill Co.
American Standard, Controls Div J- T. Hill Co.
Analab Instrument Corp. V. T. Rupp Co.
Antlab, Inc Jay Stone & Assoc. 
Applied Microwave Electronics Walter Associates 
Applied Research, Inc. Jay Stone & Associates
Arnoux Corporation Straube Associates 
Astra Technical Instrument Corp. Straube Associates
Auto Data  Edsco
Baldwin-Lima-Hamilton E & I Div. Neely Enterprises
Barnes Development Co. W. K. Geist Co.
Barnes Engineering Company.. Costello & Co.
Beckman/Berkeley Division V. T. Rupp Co.
Behlman/lnvar Electronics Corp. T. Louis Snitzer Co. 
Bogart Microwave Jay Stone & Assoc.
Boonton Electronics Corp.. ..O'Halloran Associates
Boonton Radio Corp. Neely Enterprises
Burr-Brown Research Corp. W. K. Geist Co.
Caswell Electronics Corp. R. W. Thompson Assoc.
Components Corp  Straube Associates
Components Engineering & Co  Premmco
Computer Instruments Corp. Components Sales Cali .
Consolidated Microwave.. .Western Electronic Assoc.
Control Equipment Corporation .............................. Belsco
Control Switch Div., Controls Co. of America ... Belsco 
Coopertronix, Inc  . T. Louis Snitzer Co.
Dage Div., Thompson Ramo Wooldridge. Neely Enterprises 
Datafllter Corp Jay Stone & Assoc. 
Datapulse, Inc. O'Halloran Associates
Delevan Electronics Corp. Hodges and Glomb, Inc. 
Dielectric Products O'Halloran Associates 
Digitronics Corp. Components Sales California, Inc.
Diodes Inc  Straube Associates
Drexel Dynamics Corporation J- T. ■’iH _°’ 
DuMont Labs, Tubes & Instruments J- T. Hi o.
Dymec, Division of Hewlett-Packard Neely Enterprises 
Dynamics Instrumentation Co J- ™ °*
E-H Research Laboratories, Inc. V. T. RuPP
Edgerton, Germeshausen & Grier, Inc  J- T. Hill o. 
Eldorado Electronics  .................... Walter Associates
Electromagnetics, Inc  O'Halloran Assoc.ates
Electronic Measurements Co O'Halloran Associates 
Electronic Production & Development, Inc  e sco 
Emcor, Ingersoll Products Div  Neely Enterprises 
Eppley Laboratory, Inc -W- K. eist o. 
Equipto Electronics Corporation... Electronic Sales Associates 
Erie-Pacific O'Halloran Associates
Fabri-Tek, Inc«**«• *  
Fluke Mfg. Co., John  
Frontier Electronics Co----  -------------- '« e'S- . .
Genesvs  O'Halloran Associates
Glass-Tite Industries  J°V Stone & Associates
Good All Capacitors Straube Associo es 
Guide Manufacturing Co Western Electronic Associates 
Hammarlund Manufacturing Co. R. W. Thompson Assoo 
Hamner Electronics  . McCarthy Assoc.ates
Harrison Laboratories, Inc Nee y n erpr^ 
Hathaway Instruments, Inc......................................- 1
,,  .Premmco, Inc.
Hewlett-Packard Company Geist'Co’

Holt Instruments Laboratories.-. o,Ha|Ioran Associates
Hughes’ Aircraft (Videosonic Division)...^ McCarthy Assoc.

Richard A. Strassner Co.
.......................Costello & Co.

Instruments for Measurements 

addresses and telephone numbers of reps



the section
MEMBERSHIP

317

300 yV to 300 V
10 cps to 11 Meat Frequencies

W. R. Hutcherson

c o n

Write for brochure giving many more details

Inc.

Represented by Corl A. Stone Associates, 825 North San Antonio Road—Palo Alto, California

/ebrnary 196246 — grid

Measures

Price: $495 
with probe

Senior Member
Dext C. Hartke Robert H. Light

H. D. Rogers, Jr.

Associate
I. C. De La Rocha

David A. Johnson 
H. W. Johnson 
P. H. Kone 
Henry L. Leonordi 
D. C. Lindley 
David R. Olson 
Albert Y. K. Pang 
R. A. Prydz 
A. B. Ruff 
J. O. Sobel 
Walter J. Sowick 
Frederick M. Stockhom 
R. W. Tallon 
C. S. Yen

Member
W. Alley 
Richard H. Bouhaus 
James R. Bischof 
L. M. Blaser 
J. Bourdet, Jr. 
Robert T. Braden 
Darrel V. Coble 
D. E. Curtis 
T. H. Elrod 
R. E. Frary
F. E. Gagen 
Ralph E. Griswold 
W. M. Grove 
Stanley H. Hammond

BALLANTINE Wide Band, Sensitive VTVM 
model

C. L. Becker 
J. Bialek
G. M. Broemser 
C. F. Brown
C. Brunetti
F. Cammock 
J. W. Cecil 
W. S. Chaskin
L. E. Cisne
H. R. Clements
D. R. Dickey 
B. A. Dolan
R. F. Domboski 
D. E. Downie 
N. T. Fairhurst 
R. B. Fuller 
J. D. Gantt
M. S. Huff
L. E. Huy mans 
H. R. Irwin
G. K. Jespersen

Following are the names of members 
who i1 <ve recently been transferred to 
a high t c -ade of membership as noted.

A stable, multi-loop feedback amplifier with as much as 50 db feedback, and 10,000 hour 
frame grid instrument tubes operated conservatively, aid in keeping the Model 317 
within the specified accuracy limits over a long life. A million to one in voltage range 
and over a million to one in frequency coverage makes it attractive as a general purpose
instrument for measurement of af or rf as well as the complete band. All readings 
have the same high accuracy over the entire five inch voltage scales. This is typical 
of all Ballantine voltmeters due to the use of individually calibrated logarithmic scales.

The 317 may be used as a null detector from 5 cps to 30 Me having a sensitivity of 
approximately 100 mV from 10 cps to 20 Me.

” S,nco 1932 —

Qp BALLANTINE LABORATORIES
'^=^' Boonton, New Jersey

CHECK WITH BALLANTINE FIRST (OR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS Of YOUR REQUIREMENTS FOR 
AMPLITUDE FREQUENCY. OR WAVEFORM w£ HAVE A LARGE LINE WITH ADDITIONS EACH YEAR ALSO AC'OC AND DC/AC 
INVERTERS. CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT READING CAPACITANCE METER. OTHER ACCESSORIES

ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TO I 000 MC

VOLTAGE: 300 MV to 300 V.
FREQUENCY: 10 cps to 11 Me (As a 

null detector, 5 cps to 30 Me).
ACCURACY: % of reading anywhere on scale at any voltage. 20 cps to 2 Me — 2%; 10 

cps to 6 Me — 4%; 10 cps to 11 Me — 6%.
SCALES: Voltage, 1 to 3 and 3 to 10, each with 10% overlap. 0 to 10 db scale.
INPUT IMPEDANCE: With probe, 10 megohms shunted by 7 pF. Less probe, 2 megohms 

shunted by 11 pF to 24 pF.
AMPLIFIER: Gain of 60 db ± 1 db from 6 cps to 11 Me; output 2.5 volts.
POWER SUPPLY: 115/230 V, 50 - 400 cps, 70 watts.

Following are the names of IRE mem­
bers who have recently entered our 

area, thereby becoming members of 

the San Francisco Section:
M. W. Kuypers
K. J. Lord 
S. G. McNecs 
M. S. Minkel 
W. E. Moore 
P. K. Murakami 
H. T. Nagota 
P. H. Newhouse 
J. E. Pera 
F. K. Porter 
C. F. Quote 
J. K. Rainforlh 
J. Y. Robertson 
H. D. Rogers, Jr.
C. A. Rypinski, Jr. 
A. D. Seltzer 
A. Stonchok
L. D. Stevens, Jr.
J. D. Thompson
K. L. Thomson
D. E. Vandenberg

computer conference
THINGS TO SEE

Exhibit space for the 1962 Spring 
Joint Computer Conference in San 
Francisco next May 1 to 3 has been 
oversubscribed, according to an an­
nouncement by John W. Ball, exhibits 
chairman. There will be 8,866 sq ft 
of displays in the Grand Ballroom of 
the Fairmont Hotel for the run of the 
annual conference sponsored by the 
American Federation of Information j 
Processing Societies.

Major manufacturing and service | 
companies in the computer field will be I 
represented among the exhibitors, of­
fering a view of equipment, instruments 
and components lately reaching the 
market.
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complex ratio bridges

2.5 f or 200 V max.
.35 f or 200 V max.

—Gertsen
GERTSCH PRODUCTS, Inc.

3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201 
Northern California Office: 794 West Olive, Sunnyvale, California, REgent 6-7031

Gertsch announces: 
the CRB line of

Ideal fw gmd phase comparison.
Measures complex voltage ratios —both in-phase 
and quadrature — with feogfe accuracy.

These Gertsch CRB instruments are designed for testing 
3- or 4-terminal networks, including transformers, syn­
chros, resolvers, gyros, and transducers. The Gertsch 
line includes:
SOLID STATE BRIDGE—Model CRB-4. Instrument is fully 
transistorized . . . highly accurate. A self-contained, 
phase-sensitive null indicator permits rapid measure­
ments. Rt + RP voltage ratios are read from concentric 
switch dials. Battery or line operation . . . case or rack 
mounting. Operating frequency range: 380-420 cps. 
Weight 20 pounds.

on all units sent on request. Bulletin CRB.

COMPLEX RATIO BRIDGE—Models CRB-1B and CRB-2B. 
In these units, quadrature component reading is indicated 
either as rectangular coordinate, tan 0, or 0 directly in 
degrees. Useful for measuring angles as small as .001°. 
Six-place resolution, with high accuracy. Cabinet or rack 
mounting.

CRB-1B 30-1,000 cps
CRB-2B 50-3,000 cps

AUTOMATIC COMPLEX RATIO BRIDGE=Model CRB-3. A 
self-nulling AC bridge with digital readout of both 
in-phase and quadrature voltage ratios. Excellent for 
production testing.
Accuracy of bridge is .002% max. Five-place resolution, 
with automatic quadrant indication. Unit is self- 
contained, requiring no external calibration sources, and 
is equipped for external printer readout.



A NEW
High -Performan ce

MICROWAVE ©SOLLATOR

For either bench use or relay rac:. --n

★

GR Oscillators provide continuous coverage from 0.01 cps to 7.4 Gc

Write for complete information

____

outstanding value.

...High output and wide frequency 
range, coupled with low price, 

make this oscillator an

★ VARIETY OF ACCESSORIES:
Including low-cost pulse and square-wave modulators, and a complete 
line of coaxial elements.

Branch Engineering Office in SAN FRANCISCO 
1186 Loj Alto* Avenue, Lo$ AIIoj, Colifornio

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

GENERAL RADIO COMPANY
WEST CONCOR D, MAS S A C H U S ETTS

* VERSATILE OUTPUT CONNECTOR
New GR recessed locking type — adapts to all common connector types. 
Adaptors lock on, yet are readily changed, are trim in appearance, have 
low vswr.

Continuously tunable from 1.7 to 4.1 Gc in 
two ranges; automatic range switching. Non­
contacting tuning plunger.

* 1% frequency calibration accuracy.
* Separate Af control (±1 Me) for fine ad­

justment.
Output monitor permits maximum output 
setting at any frequency and for all load 
impedances.

* Piston attenuator calibrated in relative db 
especially useful at low signal levels.

* FLEXIBILITY OF MODULATION:
Internal 1-kc square wave, adjustable ±5%
Internal 1-kc and line-frequency sweeps with trigger output for oscillo­
scope display of narrow-band responses
External pulse, square wave, and fm


