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September, 1962 (mid‐month): 
Cover: Novel digital codes are being developed.  The one illustrated here 

superimposes several streams into one for transmission or storage, then 
reliably recovers them. More on page 8. 

Page 6 and 10: Ronald Bracewell of Stanford speaks on “The Future of Large 
Radio Telescopes”; the large one on the hills behind the campus is to be 
under his supervision when completed.  A friend of mine was one of Ron’s 
PhD students, and he recalls “The Dish” well.  My friend went on to be an 
expert in orbital mechanics for Lockheed Research in the Stanford 
Industrial Park.  

 



September 25 (Tuesday) PGCS/AIEE
September 25 (Tuesday) PGEC
September 25 (Tuesday) PGPEP
September 26 (Wednesday) PGMTT/PGED
September 27 (Thursday) PGIT
October 1 (Monday) PGI
October 2 (Tuesday) SFS/PGAP
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CONTROLS ENGINEERS. Concerns airborne 
computers and other controls related areas for: 
missiles and space vehicles, satellites, radar 
tracking, control circuitry, control systems, 
control techniques, transistorized equalization 
networks and control servomechanisms.
CIRCUIT DESIGNERS. Involves analysis and 
synthesis of systems for: telemetering and com
mand 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.

GUESS THATS 
WHY WE HIRED 
MORE NEW GUYS 
TGDSf

Please airmail 
your resume to:

Mr. Robert A. Martin
Head of Employment
Hughes Aerospace Divisions
11940 W. Jefferson Blvd.
Culver City 44, California

SEORETS OUT
OF THE 
UNIVERSE

HUGHIS AIRCRAFT COMPANY 

AEROSPACE DIVISIONS

An equal opportunity employer.

ARE WE
HOES ENGINEERS

THE LEONARDOS
OF THE
SPACE AGE ?

I DANT ANSWER 
THAT QUESTION.

HEAVEN KNOWS, 
I'VE DEBATED 
IT OFTEN 
ENOUGH

ALL HUGHES
ENGINEERS

\ ARE RESTRICTED
Y TO ONE
/ PLANET APIECE

BUT WE'RE NOT ALL FLAIR
. / AND INSPIRATION. IT'LL

TAKE A LITTLE WORK 
TO SOFT-LAND THE 
SURVEYOR ON THE MOON

Hughes is hiring! Numerous opportunities now exist in a variety of 
advanced projects and studies. Examples include: The SURVEYOR—which will soft 
land an instrumented payload on the moon, SYNCOM—synchronous-orbit communi
cations satellite, VATE—automatic test equipment for ballistic missiles, anti-ballistic 
missile defense systems—boost-intercept, mid-course and terminal, and many others. 
Positions are open at all levels for specialists with degrees from accredited universities.

r

/

INFRARED SPECIALISTS. To perform sys- 
terns analysis and preliminary design in infrared 
activities for satellite detection and identification, 
air-to-air missiles AICBM, infrared range meas- \ Creatinq a new world with Electronics
urement, air-to-air detection search sets, optical * ~|
systems, detection cryogenics and others. i ■■ ■ |
SYSTEMS ANALYSTS. To consider such “ U M t 5 (
basic problemsas: requirementsofmannedspace IkaVJH
flight: automatic target recognition requirements 1
for unmanned satellites or high speed strike re- 
connaissance systems; IR systems requirements 
for ballistic missile defense.

ITS TRUE THAT
WE'VE WRUMS A FEW

IT

I WORRY ABOUT IT- 
but you 
CAN'T TELL 
because of 
MY SUN TAN

I HOPE THEY
REALIZE

I THINGS ARE
s / GETTING TOUGHER

/ AROUND HERE



HERE’S WHY FLUKE DC
DIFFERENTIAL VOLTMETERS
CHALLENGE COMPARISON

PARTIAL SPECIFICATIONS:

INPUT RESISTANCE: Infinite at null from 0 to 500V

METER RESOLUTION: 5uv maximum; 1 MV full scale.

STANDARD CELL STABILITY: 0.003% per year.

4 — grid

★ ACCURACY
±0.01%
0-500V DC

★ DURABILITY
★ LOW COST

INSTRUMENTS I

i

INPUT POWER: 115/230V AC ±10%, 50-400 cps, 
60 watts.

CALIBRATION: 500V working reference supply cali
brated against built-in standard cell.

ABSOLUTE ACCURACY: ±0.01% of input voltage 
from 0.5 to 500V. ±0.01% of input voltage plus 
10 microvolts below 0.5V.

The complete FLUKE line of differential voltmeters offers 
a variety of test/measuring instruments to meet every 
application at minimum cost. Ask for a demonstration or 
write for detailed information.

September 15, 1962

FEATURES:
o Infinite resistance at null over entire 0-500V 
range © Polarity switch • Taut-band suspension 
meter • Standard cell reference • Recorder out
put • In line readout with automatic lighted deci
mal • No zero controls

Seattle 33, Wash. ===== 
Box 7L28 PR 6-1171 TWX—Halls Lake TLX—852

All prices FOB Seattle. Prices and data subject to change without notice.

FLUKE MODEL 821A Now—for the first time—it is possible to obtain ±0.01% accuracy 
wilh a differential voltmeter over a 0-500V DC range regardless 

of source impedance! Built-in rugged construction, plus the use of highest quality components and latest 
manufacturing techniques guarantee long, trouble-free operation. Through simplified circuitry and con
servative design, factory selection of components is virtually eliminated insuring ease-of-maintenance 
. .. minimum down-time. Fluke instruments cover many applications such as: calibrating, testing, and 
stability measurements of regulated power supplies, DC voltmeter calibration, AC voltmeter calibration 
and precise AC voltage or current measurements when used with an AC/DC transfer standard. The 
John Fluke Mfg. Co. is the most experienced manufacturer of differential voltmeters—with over 18,000 
in use today! Buy with confidence from the company that developed the differential voltmeter!

SRQR00 fob
SEATTLE
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Codes for this channel must be de
signed to permit resolution of the re
ceived signal into its individual com
ponents, either with no ambiguity or 
with a small, controllable error. Such 
uniquely decipherable superimposed 
codes (USD codes) can be used for 
data storage in some information re
trieval memories, and they may well 
have other applications in more con
ventional communication systems. See 
the Meeting Calendar (PGIT) and the 
story on page 8.

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

Certain communication and in
formation retrieval situations can 
profitably be regarded in terms of a 
novel channel model, the "binary 
superposition channel" proposed by 
William H. Kautz, senior research en
gineer, Stanford Research Institute. 
Such a channel can transmit simulta
neously several superimposed code 
words derived from independent in
formation sources, "superposition" 
here consisting of digit-by-digit in- 
clusive-OR operation (1 + 1=1).



MEETING CALENDAR
• Tuesday, October 28:00 P.M.

PROFESSIONAL GROUPS
• Tuesday, October 28:00 P.M.

reporters

PROFESSIONAL GROUPS:
• Tuesday, September 257:30 P.M.AUDIO: HERB RAGLE. AMPEX CORP.

Electron Devices • Wednesday, September 268:00 P.M.

(Joint meeting with PGMTT, see below)

• Tuesday, September 258:00 P.M.

8:00 P.M.

Instrumentation • Monday, October 17:00 P.M.

• Wednesday, September 268:00 P.M.

I

GODDARD.

York
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AUTOMATIC CONTROL: A. S.
McALLISTER. SAN JOSE STATE 
COLLEGE

COMMUNICATIONS SYSTEMS:
MAURICE H. KEBBY. LENKURT 
ELECTRIC COMPANY

SPACE ELECTRONICS AND TELEM
ETRY: TOM LINDERS. LOCKHEED

CIRCUIT THEORY: R. E. KIESSLING, 
in LABORATORIES

ELECTRON DEVICES: MAHLON 
FISCHER. SYLVANIA. MICROWAVE 
DEVICE DIVISION

RADIO FREQUENCY INTERFERENCE:
JOHN V/. WATTENBARGER. SIERRA 
ELECTRONICS CORPORATION

ELECTRONIC COMPUTERS: WILLIAM
DAVIDOV/. GENERAL ELECTRIC 
COMPUTER LABORATORY

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

MILITARY ELECTRONICS:
J. WETTSTEIN, LOCKHEED

Antennas & Propagation

(Joint meeting with the San Francisco Section)
"The Future of Large Radio Telescopes"
Speaker: Professor Ronald N. Bracewell of Stanford University Radio Astronomy

Institute, Radioscience Laboratory
Place: Philco Auditorium, Building 56, Fabian Way, Palo Alto 
Dinner: 6:00 P.M., L’Omelette, 41 70 El Camino Real, Palo Alto 
Reservations: Mrs. Doris Gould, section office, DA 1-1 332

(Joint meeting with Precision Measurements Society)
"Recent Developments in Capacitance and Inductance Measurements"
Speaker: Dr. John F. Hersh, development engineer, General Radio Company, 

West Concord, Massachusetts
Dinner Meeting: Dinah's Shack, 4269 El Camino Real, Palo Alto 

Dr. Hersh's talk will start about 8:30 P.M.
Reservations: Mrs. Renda Blackler, DA 1-7751, by Friday, September 28

BROADCASTING: BEN WOLFE, KPIX- 
TV

se'p temper

Product Engineering & Production 8:00 P.M. • Tuesday, September 25
"New Findings in Ultra High Lapping and Polishing of Electronic and Optical 

Materials"
Speaker: Bill Jensen, president. Geo Science Instruments Company, New
Place: Varian Cafeteria, 61 1 Hansen Way, Palo Alto
Reservations: None required

ANTENNAS AND PROPAGATION: 
ROLPH B. DYCE, STANFORD 
RESEARCH INSTITUTE

INSTRUMENTATION: JAMES HUSSEY.
GENERAL RADIO COMPANY

SAN FRANCISCO SECTION

(Joint meeting with PGAP, see below)

BIO-MEDICAL ELECTRONICS: JAMES
BLISS. STANFORD RESEARCH 
INSTITUTE

Electronic Computers

"The HCM-202 Thin Film Computer"
Speaker: A. S. Zukin, senior scientist, Hughes Aircraft Company 
Place: Building 202, Lockheed Missile and Space Company, Palo Alto 
Dinner: 6:00 P.M., Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: None required

Information Theory 8:00 P.M. • Thursday, September 27

"Data Communication Through Binary Superposition Channels"
Speaker: William H. Kautz, senior research engineer, Stanford Research Institute
Place: Philco Auditorium, Building 56, Fabian Way, Palo Alto
Dinner: 6:00 P.M., Sakura Gardens, 2226 N. El Camino Real, Mountain View 
Reservations: Mrs. Saltzman, DA 6-4350, Ext. 4101

HISTORIAN: EARL G.
VARIAN ASSOCIATES

prod tiction staff
EDITORIAL ASSISTANT:

DORIS GOULD

ADVERTISING ASSISTANT:
CAROLYN JURGENSEN KASTOR

EAST BAY SUBSECTION
N. K. (GENE) LITTLE. LAWRENCE 

RADIATION LABORATORY

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

Microwave Theory & Techniques

(Joint meeting with PGED)
"Microwave Modulation and Demodulation of Light"
Speaker: Professor A. E. Siegman, Stanford University
Place: Room 100, Physics Lecture Hall, Stanford
Dinner: 6:00 P.M., the Red Shack Hofbrau, 4085 El Camino Way, Palo Alto 
Reservations: DA 4-0631

ENGINEERING MANAGEMENT:
LEONARD M. JEFFERS. SYLVANIA 
E. D. L.

ENGINEERING WRITING AND 
SPEECH: DOUGLAS WM. DUPEN. 
ASSOCIATED TECHDATA INC.

INFORMATION THEORY: CHARLES 
H. DAWSON. PHILCO W. D. L.

RELIABILITY AND QUALITY CON
TROL: W. WAHRHAFTIG. PHILCO 
CORPORATION

Communication Systems

(Joint meeting with Communications Division, SFS AIEE)
"Sampled Data Telemetry for Satellite Applications"
Speaker: Cecil M. Kortman, Lockheed Missiles and Space Co., Palo Alto 
Place: Engineer's Club, 16th Floor, 206 Sansome Street, San Francisco 
Reservations: None required
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10-20 percent of a chapter’s membership. 
As long as the speakers and topics pre
sented continue to attract at least that 
number of members, runs the argument, 
the chapter is serving its avowed pur
pose.

Not so, say others—especially if by 
and large the same members come to 
meeting after meeting and the great ma
jority remain outside all section activ
ities. Besides, say most individual mem
bers, there are just too darn many meet
ings.

The obvious remedy is for the various 
groups to plan more joint meetings, spon
sored by two or more PG’s and—in an
ticipation of the coming merger—jointly 
with the AIEE San Francisco chapter and 
its divisions. We see a good augury in 
the fact that two meetings on the new 
calendar are jointly sponsored: the AIEE- 
PGCS meeting next Tuesday and the 
PGED-PGMTT meeting on Wednesday.

In addition, we have prevailed on six 
PG’s to make one of their scheduled 
meetings into a joint meeting with the 
entire section. Under this new proposal, 
the professional group will be responsible 
for the program and shall endeavor to 
retain a speaker of particular distinction. 
The topic, although remaining within the 
subject area of the programming PG, 
shall be nevertheless of sufficient gen
eral interest to engage the attention of 
the entire section’s membership. A pos
sible criterion might be that the topic 
shall be along the lines that papers in 
the IRE Proceedings (rather than the 
Transactions) should ideally attain.

The joint meetings will be held dur
ing the first week of October, November, 
January, February, March, April, and May. 
No competing meetings are to be sched
uled during those weeks. It is our fervent 
hope that this scheme will go a long 
way toward counteracting member apathy 
and combatting the ever present danger 
of overspecialization by providing oppor
tunities for bringing the entire member
ship together at regular intervals.

Charles Susskind, vice chairman 
San Francisco Section

Programming is a prime responsibility 
of the vice chairman, and the incumbent 
finds himself faced with two major chal
lenges: the forthcoming AIEE-IRE merger 
and relatively low attendance at last 
year’s meetings. An attempt to meet 
both problems is being made in the meet
ings schedule for 1962-63.

A survey of attendance at IRE meet
ings in the Bay Area during 1961-62 
yields two curious bits of information. 
Average attendances at meetings of the 
several groups (with the exception of 
three of the smallest groups) were all be
tween 30 and 50—whereas the member
ship of the groups varied from 75 to 
750...!

It is difficult to assess the signif
icance of the very large variations in 
average attendance. A few of the PG of
ficers profess to be perfectly content 
with an average attendance of 40, even 
though that number may represent only

in the Grid 
effective on

September 15, 1962

chairsremarks from the

AIEE meeting features, calendar items 
as the merger becomes 
the section level.

WATCH FOR:
Increased editorial space to cover 

professional group and committee ac
tivities through intensified advertising 
sales campaign . . . October 1 issue 
featuring program and details of 6th 
National Conference on Product 
Engineering and Production to be 
held at Jack Tar Hotel, November 
1-2 .. . continued growth of Grid's 
unique manufacturer/representative 
index and representative directory 
now including 227 mfgrs and 38 reps 
whose financial support of the feature

gives them the best bargain available 
in rep service and advertising . . . 
increased advertising rates for Grid 
around first of year, reflecting bigger 
circulation through membership 
growth and inclusion of former AIEE 
members in area as readers, circula
tion of Grid to crowd 9000 in year 
ahead and that of Grid-Bulletin to ap
proach 30,000 ... a new symbol for 
IEEE, still under design, to become an 
integral part of the Grid cover early 
in the year . . . possible interim use of

The national IRE Executive Com
mittee recently approved the estab
lishment of a new section, the United 
Kingdom Section, consisting of the 
Channel Islands, Isle of Man, North
ern Ireland, and United Kingdom of 
Great Britain. It also approved forma
tion of a new Region 9, made up of 
the U.K. Section and sections in Italy, 
Israel, Switzerland, France, Egypt, and 
the Benelux countries.
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Kautz Hersh

Applications Engineer

Circuit Design Engineer

Bl

• Sin Oieto, Califi 
ACademy 4-2824

California
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Microwave Research 
Engineer

California

York

To know our Engineers is to know the products they repre
sent, and O’Halloran Associates are well known for both. 
LET US HEAR FROM YOU ...

ALFRED ELECTROniCS
3176 PORTER DRIVE 

Stanford Industrial Park 
PALO ALTO, CALIFORNIA

Corp.
•r Jersey

.fO'nia
luct* Enjineerinj Co. 
line

s e p t e m her

where an understanding of products 
and people is prerequisite!

Radiation at Stanford 
Palo Alto. California 

Time A Frequency 
Batavia. Illinois 

Wiltron Company 
Palo AJto. California

Microdot Inc.
South Pasadena. 

Narda Microwave Corp.
Plamview. L I New Yc

Optimized Devices. Inc.
Thornwood. New York

The speaker was a member of the 
administrative committee of PGCT 
from 1955 to 1958, and for several 
years has been engaged in editing 
and review work for the publications 
of PGCT, PGIT, and PGEC.

Prior to the meeting at Philco 
Auditorium, the theory of switching 
will be applied to chopsticks at a 
6:00 p.m. dinner at Sakura Gardens. 
Reservations, vital to the logistics of 
sukiyaki, should be made with Mrs. 
Saltzman, DA 6-4350. Ext. 4101.

We specialize in the develop
ment and manufacture of 
broad-band microwave in
struments and components. 
Opportunities are available 
for electronic engineers with 
sufficient experience to lead 
major commercial product 
developments in this rapidly 
growing field. For informa
tion please write or phone 
Kenneth Mickelwait, Area 
Code 415 DA 6-6496.

to John F. Hersh, development engi
neer, General Radio Company, West 
Concord, Mass., who will address the 
October 1 meeting of PGI to be held 
jointly with the Precision Measure
ment Society.

Discovery of a new calculable 
standard of capacitance—the Thomp
son-Lampard Capacitor—and devel
opment of very precise bridges based 
on the transformer ratio arm prin
ciple have made these improvements 
possible.

Work in this area is still in progress 
in several countries, and further signif
icant improvements appear to be 
possible. Since other basic units can 
be derived from the unit of capac
itance, better values for these units 
should follow. The progress in basic 
standards and measurements methods 
has resulted in major improvements 
in measurement accuracies obtainable 
at all levels.

Dr. Hersh will discuss the present 
state of the art and review possible 
advances.

The portions at Dinah's Shack will 
be measured at a dinner beginning 
at 7:00 p.m., followed by Dr. Hersh's 
address in the same spot at about 

(Continued on page 10)

meeting ahead
CAPACITANCE PRECISION

Significant improvements have 
been made in the accuracy of the 
determination of the absolute value 
of the unit of capacitance, according

O’HALLORAN ASSOCIATES 
ELECTRONICS ENGINEERS • SALES REPRESENTATIVES 

11636 VENTURA BLVD., NORTH HOLLYWOOD, CALIFORNIA
• No Hollywood. California • Palo Alto. California • San Oiejo, California • Phoenix and Tucson, Arizona

TRungle 7-0173 OAvenport 6-1493 ACademy 4-2824 Enterprise 1200

MANU FA C TURERS REPRESENTED
Boonton Electron.es Corp. D.t.n.mlcs Corpor.t.on

Moms Plains New Jersey , M.nneapol.s. M.nnesota
%X^.Morn.a

^ry’^n^etn<,neer‘n€ C° C,,^XdCaMorn.a

meeting ahead
DOUBLING UP DATA

Pioneering in the development ot 
a proposed new concept in engineer
ing will be the theme of PGIT's first 
meeting of the program year at 8:00 
p.m. on Thursday, September 27.

William H. Kautz, senior research 
engineer, SRI, whose topic, "Data 
Communication Through Binary Su
perposition Channels," is described 
graphically on the cover through the 
courtesy of his institute's art depart
ment, went all the way at M.I.T., re
ceiving the Sc. D. there in 1951.

At SRI he has been principally con
cerned with digital network theory 
and its applications to the logical de
sign of digital computers, the devel
opment of codes and coding systems 
for computers and communication 
systems, and the application of com
binatorial mathematics to digital sys
tem and circuit design and to com
puting processes.

He is the author of several papers, 
and a number of patents have re
sulted from his work. He has also 
organized and taught graduate 
courses on the theory of switching at 
Stanford from 1958 to 1960, and has 
supervised two Ph.D. thesis programs.

O’

Electron.es
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WHY THE BIG GRIN?

15, 19621 0 —grid

I

This happy fellow is Dave Peters. He’s been a Moxon field 
engineer in Southern California for the past five years. So 
why the big grin? He’s just learned that he’s going to man
age the MOXON ELECTRONICS Northern California office.

We know you’ll like Dave, too. He’s a good natured cuss, 
answers to the name of “Howdy,” knows our products back
wards and forwards, and is ready, willing, and most eager 
to assist you with your instrumentation requirements.

By the way. Dave is now looking for qualified sales engineers 
to work with him in this area. If you are interested or know 
anyone who is, be sure to phone Dave at Fireside 5-7961. 
Our requirements are an EE or equivalent plus experience 
in digital or microwave instrumentation.

Representing: Alfred, ATI, Astrodata, 
Clairex, CMC, J-Omega, Marconi, 
Rutherford, Systems Research, Tally, 
Trygon, and Vidar.

No wonder he’s feeling so good ... great climate.. .wonderful 
customers... the Giants... fine equipment to sell... the Forty- 
Niners ...

September

As always, MOXON ELECTRONICS serves you in many ways.

r^\I moxon| • 15 - 41st Avenue • San Mateo
Wi electronics V Phone: Fireside 5-7961

CGi’p. “SERVING NORTHERN CALIFORNIA FOR OVER 10 YEARS”

events of interest
IRE MEETINGS SUMMARY

Sept. 28-29—12th Annual Broad
cast Symposium. Willard Hotel, Wash
ington, D.C. Program: Dr. William L. 
Hughes, E.E. Dept., Okla. State Uni
versity, Stillwater, Okla. IRE TRANS
ACTIONS on Broadcasting.

Oct. 1-3—8th National Commu
nications Symposium. Hotel Utica and 
Municipal Aud., Utica, N.Y. Exhibits: 
Chas. Glaviano, 45 Meadow Drive, 
Rome, N.Y. Program: George Bald
win, Paris Road, R. D. 2, Clinton, N.Y.

Oct. 2-4 —IRE Canadian Electron
ics Conference. Automotive Bldg., 
Exposition Park, Toronto, Canada. 
For information, contact IRE Canad
ian Elec. Conference, 1819 Yonge St., 
Toronto 7, Ontario, Canada.

Oct. 2-4—National Symposium on 
Space Electronics and Telemetry. 
Fountainbleu Hotel, Miami Beach, Fla. 
Exhibits: Charles Doersam, Instru
ments for Industry, 101 New So. Rd., 
Hicksville, L.I., N.Y. Program: Otto A. 
Hoberg, George C. Marshall Space 
Flight Center, NASA Redstone Ar
senal, Ala. Proceedings.

MORE MEETING
8:30. Reservations should be made 
by calling Mrs. Renda Blackler, DA 
1-7751, by Friday, September 28.

Other meetings ahead, in what 
promises to be another active pro
gram year, are outlined in the Meet
ing Calendar on page 6 and the 
IREminder on the cover. Chairmen 
are urged to report on upcoming 
meetings as much in advance as pos
sible to provide an opportunity for 
full advance coverage in the Grid.

meeting ahead
PG/SECTION/UNIVERSE

A new approach to Section/PG 
meeting joint sponsorship, fully de
tailed by Charles Siisskind on page 7, 
will be inaugurated on October 2, 
when the section and PGAP will pre
sent Professor Ronald N. Bracewell, 
Stanford University, in an analysis of 
“The Future of Large Radio Tele
scopes."

Reservations for a 6:00 p.m. meet- 
the-speaker dinner at L'Omelette 
should be made with Mrs. Doris 
Gould, section office, DA 1-1332.

A representative turnout from all 
PG's is urged by section officers for 
the interdisciplinary series of meetings 
to be held throughout the year.



MORE PLEASURE
FOR YOUR LEISURE

STANFORD VILLA II
THE NEW PALO ALTO APARTMENTS WHERE
THE NEAREST RESORT IS RIGHT AT HOME

Studios, 1-bedrooms, 2-bedrooms 2-baths

sr ONLY 99.50 to 195 RENTS

Signal Source

Termination

Represented by:
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NEW HIGH
ORDER OF
LOAD ISOLATION
WITH CASWELL 
CIRCULATORS

R. W. THOMPSON ASSOC., INC.
4135 El Camino Way, Palo Alto, California 

Davenport 1*6383

CASWELL circulators can provide a 
substantial increase in load isolation 
over that obtained with conventional 

ferrite load isolators
Example:
A 120-series broadband circulator (shown 
above) will provide minimum isolation of 
20-30 db with maximum insertion loss of 
0.3 or better, when serving as an isolator 
with one port terminated. Conventional 
load isolators with equivalent BW may 
offer only 20 to 1 ratios.

Over 100 other high quality catalog 
items . . . stressing advanced features, 
competitive pricing, prompt delivery.

CALL TODAY for complete data 
297-9333 

(San Jose)

a 
pool

for year 
’round 

swimming
★ private decks 

or patios ★ park
like garden * com

munity barbecue area
★ sauna bath for men, 

women ★ sound condition
ing throughout ★ wide walk-in 

closets ★ full carpeting and drapes
★ all electric kitchens (including 

dishwashers) ★ elevator ★ private ac
cess to new shopping center * automatic 

laundry ★ views ★ and beneath it all (out 
of sight but always there) a fallout shelter, 

one of the largest anywhere, that we trust will 
never be used. * All this and more, well located

AT

STANFORD VILLA (I
3375 ALMA STREET • PALO ALTO

Four blocks south of Oregon Street 
Phone DA 1-2831

PAPERS CALLS
Oct. 15 (prior to): 100-word un

classified abstract, 500-word sum
mary, and a short biography of the 
author for 1963 National Winter Con
vention on Military Electronics, Am
bassador Hotel, Los Angeles, Calif., 
Jan. 30-31 and Feb. 1, 1963. Authors 
of unclassified papers are responsible 
for obtaining all necessary clearances 
to present this paper. All papers 
should be sent to Dr. Fred P. Adler, 
manager, Space Systems Div., Hughes 
Aircraft Co., Culver City, Calif.

Oct. 19: 100-word abstract and 
500-word summary both in triplicate, 
title of paper, name, and address for 
1963 IRE International Convention, 
Mar. 25-28, 1963. Waldorf-Astoria & 
New York Coliseum, New York, N.Y. 
Indicate the technical (PG) field in 
which paper should be classified.

NOTE: only original papers, not 
published or presented prior to the 
1963 IRE International Convention, 
will be considered. Any necessary 
military or company clearance of 
papers must be granted prior to sub
mission. Address to: Dr. Donald B. 
Sinclair, chairman, 1963 Technical 
Program Committee, The Institute of 
Radio Engineers, Inc., 1 E. 79 St., New 
York 21, N.Y.

Model X-1MB fl > —> —>

Load



MANUFACTURER/REPRESENTATIVE INDEX

REPRESENTATIVE DIRECTORY

Dage Div., Thomps* 
Dale Electronics  
Datapulse, Inc  
Delevan Electronics Corp. 
Dielectric Products............
Diginamics Corp  
Digitronics Corp  
Diodes Inc  
Dolphin Incorporated

Drexel Dynamics Corporation  
DuMont Labs, Tubes & Instruments... 
Duncan Electronics, Inc  
Dymec, Division of Hewlett-Packard 
Dynamics Instrumentation Co  
Dynatran Electronics Corp

IMC Magnetics Corp
Industrial Instruments, Inc
Infrared Industries, Inc
Inland Motor Corp
Instrument Systems Corporation
International Microwave Corp.
International Resistance Co

James S. Heaton Co. 
.......................J. T. Hill Co. 
....................V. T. Rupp Co. 
... James S. Heaton Co. 
.... James S. Heaton Co.

T. Whychell Company 
. James S. Heaton Co. 
Birnbaum Sales Co. Inc. 
Birnbaum Sales Co. Inc. 

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

........ Walter Associates 
. Belsco 
.. .James S. Heaton Co. 

Neely Enterprises 
Carl A. Stone Assoc., Inc.

W. K. Geist Co. 
Electronic Sales Associates 
.................O'Halloran Assoc. 

James S. Heaton Co.

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

Costello & Company 
535 Middlefield Road, 
Palo Alto; DA 1-3745

Cain & Company
175 So. San Antonio Road, 
Los Altos: 968-0995 or 
948-9350

Richard A. Strassner Co.
G. H. Vaughan 

....................  V. T. Rupp Co. 
......... Costello & Co.

J. T. Hill Co.
Western Electronic Assoc. 
................ J. Logan & Assoc.

Baldwin-Lima-Hamilton, Electr. Div, 
Ballantine Labs, Inc ..............
Barnes Engineering Company  
Bay State Electronics Corp  
Beckman/Berkeley Division  
Behlman/lnvar Electronics Corp  
Block Associates, Inc  
Bogart Microwave  
Boonshaft & Fuchs, Inc  
Boonton Electronics Corp  
Boonton Radio Corp  
Burr-Brown Research Corp ........

General Instrument, Capacitor Div  
General Instrument, Semiconductor Div. 
General Meters, Inc  
Genistron, Inc.......................................................
Glass-Tite Industries
Globe Industries..................................................
Good All Capacitors
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.......................J. T. Hill Co.
................... J. T. Hill Co.
Birnbaum Sales Co. Inc.

Neely Enterprises
...................... J. T. Hill Co.
..................G. H. Vaughan

California Technical Industries  
Cascade Research ..
Caswell Electronics Corp.........................-
Cimron Corporation  
CircuitDyne Corp ......
Clairex Corp  
Clary Arithmetic Centers  
Components Corp .........................
Components Engineering & Mfg. Co 
Computer Instruments Corp....................
Computer Measurements Co.  
Consolidated Ceramics & Metalizing. 
Consolidated Microwave  
Continental Connector Co  
Continental Sensing, Inc  
Control Logic, Inc ......................
Control Switch Div., Controls Co. of America 
Coopertronix, Inc ...........................................
CTS Corp -.......................................
Custom Materials, Inc ...................

R. W. Thompson Assoc. 
McCarthy Associates 

Neely Enterprises 
.......................J. T. Hill Co. 

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

.... James S. Heaton Co. 
.............W. K. Geist Co. 

..........John E. Striker Co. 
Walter Associates 

Belsco

American Standard, Controls Div.., 
Analab Instrument Corp  
Antlab, Inc.......................................-
Applied Microwave Electronics  
Applied Research, Inc .. 
Applied Technology, Inc  
Arnoux Corporation  
Associated Engineering Corporation
Astra Technical Instrument Corp  
Astrodata, Inc  
Avnet Instrument Corp

................................Jay Stone & Assoc. 
R. W. Thompson Assoc. 

Components Sales California, Inc. 
Richard A. Strassner Co. 

Moxon Electronics 
..........Straube Associates 

Cain & Company 
J. T. Hill Co. 

.J. T. Hill Co. 
................. V. T. Rupp Co. 

..... Jay Stone & Assoc. 
............Walter Associates 
Jay Stone & Associates 
............ Moxon Electronics 

........ Straube Associates 
J. T. Hill Co. 

...........Straube Associates 

............. Moxon Electronics 

................W. K. Geist Co.

..............Perlmuth Electronics 

...............Elliott Recht Assoc. 
— R. W. Thompson Assoc. 
...................... Ault Associates 
...............T. Louis Snitzer Co. 
.................. Moxon...Electronics 
................ American Wireless 
................Straube Associates 

Premmco 
... Components Sales Calif. 
................ Moxon Electronics 

Artwel Electric, Inc. 
Western Electronic Assoc. 
.............J. Logan & Assoc.

.....Birnbaum Sales Co. Inc. 
.Jay Stone & Assoc. 

Belsco 
T. Louis Snitzer Co. 

J. Logan & Assoc. 
...Walter Associates

Fabri-Tek, Inc
Fairchild/Dumont Labs
Flow Corporation
Fluke Mfg. Co., John
Forbes and Wagner, Inc
Franklin Systems, Inc
Franklin Technical Corp
Frontier Electronics Div., I.R.C 

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

Geist Co.. W. K.
Box 643, Cupertino, Calif.: 
YO 8-1608

Hachten Company, J. E.
1135 West Huntington Drive, 
Arcadia

Heaton Co., James S.
413 Lathrop St., Redwood 
City: EM 9-4671

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

Hammarlund Manufacturing Co. 
Hamner Electronics  
Harrison Labs., Div., H-P  
Hathaway Instruments, Inc  
Heli-Coil Corp  
Hewlett-Packard Company  
Hitemp Wires  
Holt Instruments Laboratories  
Hudson Tool & Die Co., Inc
Hughes Aircraft Co., Instruments
Hughes Vacuum Tube Products Division

........................ Costello & Co.
R. W. Thompson Associates 
................. G. H. Vaughan Co. 
...............McCarthy Associates 
............. James S. Heaton Co.

Carl A. Stone Assoc., Inc.
............................  Premmco, Inc.

W. K. Geist Co.

on Ramo Wooldridge

Dynamic Associates 
1011-D Industrial Way. 
Burlingame: 344-1246

Accurate Instrument Co...
Ace Engineering & Machine Co
Aircom, Inc
Airflow Company
Alfred Electronics.............................
Allen Electronic Corp _ ...
Alloyd Electronics Corporation.
American Optical Co., Instrument Div.

American Wireless
22 Devonshire Blvd., 
San Carlos; 591-6260

Artwel Electric, Inc.
1485 Bayshore Blvd.,
San Francisco; JU 6-4074

Ault Associates
120 Santa Margarita.
Menlo Park; DA 6-1740

Belsco
Box 907, Palo Alto;
DA 1-8501

Birnbaum Sales Company, Inc.
626 Jefferson Ave., 
Redwood City; EM 8-7757

12-&rid

J. Logan & Assoc. 
J. Logan & Assoc. 

..........Long & Assoc., Inc. 
. James S. Heaton Co. 

Jay Stone & Associates 
....Long & Assoc., Inc.

Straube Associates

Hodges and Glomb, Inc.
921 Bryant St., San 
Francisco; UN 1-9677

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

Logan & Associates, Jack 
1485 Bayshore Boulevard, 
San Francisco; DE 4-1200

Long & Associates, Inc. 
505 Middlefield, Redwood 
City; EM 9-3324

Magnetics, Inc. 
1826 Industrial Way, 
Redwood City; EM 6-1210

Neely Enterprises 
James S. Heaton Co. 

O'Halloran Associates 
 Hodges and Glomb, Inc. 

— O'Halloran Associates 
................................ O'Halloran Assoc. 
Components Sales California, Inc. 
................................ Straube Associates 
.........Western Electronic Associates

.  Neely Enterprises 
Carl A. Stone Assoc., Inc. 
....................... Costello & Co. 
...........  Perlmuth Electronics
......................V. T. Rupp Co. 
.............T. Louis Snitzer Co. 
..................... W. K. Geist Co. 
............... Jay Stone & Assoc. 
.............. W. K. Geist Co. 
.........O'Halloran Associates 
....................Neely Enterprises 
.....................W. K. Geist Co.

Eastern Air Devices  
Edgerton, Germeshausen & Grier, Inc.  
E-H Research Laboratories, Inc  
Eitel-McCullough, Inc............................................
Elco Corporation  
Elcor, Inc.......................................................................
Eldema Corporation  
Electra Manufacturing Co  
Electro Assemblies, Inc  
Electro Prod. Div., Western Gear  
Electronic Measurements Co  
Electronic Modules Corp  
Electronic Production & Development, Inc. 
Elgin-Advance......................................
Emcor, Ingersoll Products Div. 
Empire Devices, Inc.  
Eppley Laboratory, Inc....................
Equipto Electronics Corporation 
Erie/Eldorado  
Etchomatic, Inc
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REPRESENTATIVE DIRECTORY

Jerrold Electronics Corp 
J-Omega Company
J-V-M Microwave

Keithley Instruments
Kepco, Inc
Kulka Electric Corp..

Lavoie Laboratories, Inc. 
LEL, Inc  
Lieco Mfg. Co

Omni Spectra, Inc. 
Optimized Devices

Moxon Electronics
15 - 41st Avenue.
San Mateo; Fl 5-7961

Instruments for Measurements 
.........................Moxon Electronics 
.................James S. Heaton Co.

McCarthy Associates 
............. J. E. Hachten Co. 
Hodges and Glomb, Inc.

T. Louis Snitzer Co. 
................. V. T. Rupp Co. 
Richard A. Strassner Co.

Walter Associates
O'Halloran Associates

Tally Register Corp  
Technibilt Corp.......................................
Telemetries Inc  
Telonic Industries and Engineering 
Test Equipment Corp  
Time & Frequency  
Trimm Inc...  
Trion Instruments Inc  
Trygon Electronics, Inc

Neely 
Perlmuth

Narda Microwave Corp
National Instrument Labs, Inc 
Neff Instrument Company
NJE Corporation
North Hills Electronics, Inc...

O'Halloran Associates 
825 Sarf Antonio Road, 
Palo Alto; DA 6-1493

Valor Instruments, Inc
Varian Associates, Recorder Division 

Varian Associates -
Vidar Corporation

O'Halloran Associates 
R. W. Thompson Assoc. 
................Ault Associates 
................Ault Associates 
.................G. H. Vaughan

....................Moxon...Electronics 

...............................J. T. Hill Co. 
.................Straube Associates 

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

..O'Halloran Associates 
R. W. Thompson Associates 

Western Electronic Assoc.
...................Moxon Electronics

Neely Enterprises
501 Laurel, San Carlos; 
LY 1-7661: 1317 - 15th St.. 
Sacramento; Gl 2-8901

.................................Belsco
McCarthy Associates 
 Neely Enterprises 

..... Moxon Electronics

Enterprises 
...........  Electronics 
.......................... J. T. Hill Co. 

............V/. K. Geist Co.
. Richard A. Strassner Co. 
.......... McCarthy Associates 

Carl A. Stone Assoc., Inc. 
> T. Louis Snitzer Co. 
..........James S. Heaton Co. 
............ McCarthy Associates 
........... McCarthy Associates 

............. Cain & Company 
................Straube Associates 
.... Richard A. Strassner Co. 
.......... . Artwel Electric, Inc. 
R. W. Thompson Associates 
...................Moxon Electronics 

W. K. Geist Co. 
- Ault Associates

Thompson Associates, R. W.
4135 El Camino Way.
Palo Alto; DA 1-6383

Vauqhan Co., G. H.
Box 1253. Palo Alto:
DA 1-1347

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

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

Whychell Company, T.
580 Spargur Drive, 
Los Altos; 948-0355
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RLC Electronics, Inc Western Electronic Associates 
Radiation at Stanford O'Halloran Associates 
Radiation Instr. Devel. Labs., Inc R. W. Thompson Assoc. 
Radio Condenser Co. (TRW Electronics Inc.)..............Straube Assoc.
Radio Materials Co  Hodges and Glomb. Inc. 
Raytheon (Industrial Division) McCarthy Associates 
Reeves Soundcraft James S. Heaton Co. 
Remanco, Inc  Cain & Company 
Rese Engineering, Inc T. Louis Snitzer Co. 
Rixon Electronics, Inc.................................................................. Costello & Co.
RHG Electronics Laboratory  Walter Associates

 

Rohde & Schwarz Sales Co W. K. Geist Co. 
Rowan Controller Co Artwel Electric, Inc. 
Rutherford Electronics Co............................................  Moxon

I

McCarthy Associates 
1011-E Industrial Way, 
Burlingame; 342-8901

Stone Associates, Carl A. 
800 N. San Antonio Road. 
Palo Alto; DA 1-2724

Stone & Associates, Jay
349 First Ave., Los Altos: 
WH 8-4563

Strassner Company, Richard A. 
Box 927, Los Altos;
WH 8-3334

Striker Company, John E.
P.O. Box 548. San Carlos:
LY 1-0736

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

Western Electronic Associates 
.......... Hodges and Glomb, Inc. 
.................. James S. Heaton Co. 
.........Hodges and Glomb, Inc. 
..................... Perlmuth...Electronics 
.......................... Moxon...Electronics 
...........................Neely Enterprises

R. W. Thompson Associates 
............ James S. Heaton Co. 
............. Perlmuth...Electronics 
Components Sales Calif., Inc. 

G. H. Vaughan 
— John E. Striker Co. 
Components Sales California, Inc. 
.................................O'Halloran Assoc. 
................................ Walter Associates 
....................Richard A. Strassner Co. 
................................T...Louis Snitzer Co. 

 Jay Stone & Associates 
Walter Associates 

Perlmuth Electronics 
Components Sales California, Inc. 
...............................Artwel Electric, Inc. 

Straube Associates 
....................................Neely Enterprises

.......Carl A. Stone Assoc., Inc. 

...........Birnbaum Sales Co. Inc. 

..................... Long & Assoc., Inc.
W. K. Geist Co. 

..........Richard A. Strassner Co. 
....................... John E. Striker Co. 
.................... T. Louis Snitzer Co. 
.....................Elliott Recht Assoc. 
.................................. J. T. Hill Co. 
Components Sales Calif., Inc. 

J. T. Hill Co. 
......................T. Louis Snitzer Co.

....... Perlmuth Electronics 

......... Long & Assoc., Inc. 
.................. G. H. Vaughan 

.. Perlmuth Electronics 
Jay Stone & Associates 

Premmco, Inc.
J. T. Hill Co. 

...........American Wireless 
.. .O’Halloran Associates 

 Premmco, Inc. 
Long & Assoc., Inc.

Perlmuth Electronics 
941 Charleston Road, 
Palo Alto; DA 1-5064

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

Recht Associates, Elliott 
175 S. San Antonio Road. 
Los Altos; 941-0336

Rupp Co., V. T.
1182 Los Altos Avenue. 
Los Altos; WH 8-1483

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

Sanborn Company  
Sangamo Electronics Div  
Scientific-Atlanta, Inc........................................
Scott, Inc., H. H..................................................
Sealectro Corporation.......................................
Sensitive Research Instrument  
Shielding, Inc  
Sierra Electronic Div. of the Philco Corp, 
Solid State Products, Inc  
Sorensen & Co., Inc  
Sperry Microwave Company  
Sperry Rand, Electronic Tube Div  
Spruce Pine Mica Co......................................
Star Connector  
Stevens Manufacturing Co  
Stoddart Aircraft Radio Co I 
Systems Research ................
Systems Research Laboratories, Inc  
Systron-Donner Corporation ..................

Wallson Assoc., Inc  
Ward-Leonard Company  
Waters Corporation, The  
Watkins-Johnson Co..........................................
Weinschel Engineering, Inc  
Western Sky Industries  
Western Ultrasonics, Inc.................................
Westrex Div. Litton Industries  
Wiltron Co.............................................................
Wincharger Corp. (Zenith Radio Corp.) 
Winchester Electronics, Inc

MSI Electronics  
Magnecraft Electric Co  
Magnetic Research Corporation  
Mallory Metallurgical Co  
Manson Laboratories, Inc  
Marconi Instruments  
McLean Engineering Labs  
McMillan Laboratory, Inc  
Measurements  
Melabs  
Melcor Electronics Corp  
Merrimac Research & Development 
Methode Electronics Co................
Metron Instrument Co  
Microdot, Inc  
Micro-Tel Corp  
Microtran Company Inc  
Microwave Associates  
Microwave Electronics Corp. 
Microwave Technology, Inc. 
Mid Eastern Electronics, Inc. 
Millitest Corp ............................. 
Molecular Dielectrics  
Monitor Products Company Inc, 
Moseley Co., F. L

Panoramic Electronics, Inc.  
Peerless Electrical Products  
Phillips Control Relays  
Physics Research Laboratories, Inc. 
Plastic Capacitors, Inc  
Plastic Stampings, Inc  
Polarad Electronics  
Potter and Brumfield  
Power Sources, Inc  
Precision Mechanisms Corp  
Princeton Applied Research Corp. 
Probescope Company, Inc



K. W. Henderson

A. L. Pachynski, Jr.

f

Electronic Engineers and Scientists

PRECISION WIRE WOUND RESISTORS

SPECIALTIES RESEARCH

1 4 — grid

Load ......
Precise Measurements 20KV., 5 

ulated Power Supply .........
Everything Sold with Money-Back

Guarantee

COMPONENTS 
ENGINEER

Excellent Used 
Laboratory Equipment

N. S. Kapany
W. P. Reynolds
R. H. Von Bargon

of mem-

......$280
.....$290

...... $150
Generator, 
......... $885

PROFESSIONAL AND TECHNICAL 
RECRUITING ASSOCIATES

(A division of the Permanent Employment Agency) 

825 San Antonio Road, Palo Alto, California, DA 6-0744

Knowledge of the theory, design, and practice of 
manufacturing PRECISION WIRE WOUND RESIS
TORS can make available an opportunity that is 
limited only by your ability and ambition.

Require engineering degree with min
imum of 5 years directly related 
experience. Should be completely 
familiar with military specifications.
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j names of IRE 
recently entered

R. Rabin 
A. Rattner 
A. K. Ream
F. D. Russell
J. P. Sackinger 
P. R. San Gabriel
C. S. Scarborough 
H. W. Schaefer
J. B. Schaefer
D. E. Schliebus 
A. W. Scott
R. H. Selzer 
J. G. Sessome, Jr.
E. T. Shea
W. H. Slattery 
Ray C. Snider 
R. T. Sprouse
C. Strother, Jr.
J. L. Stribling, Jr. 
J. E. Theibault
D. A. Turner 
D. P. Turner 
H. G. Turner 
D. F. Tuttle, Jr.
A. Tykulsky 
H. K. Vanjepmond 
W. L. Waddell 
J. R. Ward
G. G. L. Wassmann 
W. B. Weir
W. Wilkinson 
J. E. Wood 
R. C. Woodbury 
Peig-Feng Wu 
L. H. Wulff

MEMBER
H. C. Stephens

For more information about this posi
tion please write or call Jerry 
Franks, Personnel Manager.

Mail resume or background and experience to Box Z, 
The Grid. All inquiries will be confidential and no 
disclosures will be made.

Duties of this position will include 
analyzing and specifying electronic 
and mechanical components for 
use in communications equipment 
and systems. Will set up Compo
nents Applications Review Program, 
write component specifications, ex
amine aspects of component reli
ability and set up Preferred Parts 
Program.

Drop in for a free ABACUS and learn about the opportunities 
for career advancement with our many client firms on both 

the West and East Coast.
fCompanies pay the fee, of course)

LflBORRTORy
2116 Essex Street, Berkeley 5, Calif. 

Telephone 843-3046 or 223-4943 
Area Code 415

In Cahf. add 4% Sales Tax

GRANGER 
Associates

974 Commercial st., Palo Alto 

DA 1-4175, extension 51 
an equal opportunity employer

MEMBERSHIP

Following are the 
members who have r 
our area, thereby becoming members 
of the San Francisco Section:

C. D. Ackerman
A. R. Ahsani
A. R. Alberts
N. C. Baker
J. G. Baravella
R. J. Bazard
S. J. Bieda
R. M. Bryndza
D. C. Campbell
J. E. Dannenberg
F. J. Deardrick
T. G. Kuhn
W. P. Leibfried
D.G. Luenberger
D. R. Lumb
W. Mancuso
R. P. Marcellini
N. B. Marchbanks.

Jr.
J. C. Medeiros
L. W. Meldrum
N. H. Meyers
O. W. Miller
T. A. Morgan
R. F. Nord
I. B. Oldham
R. L. Osmundson
E. W. Pappenfus
J. J. Patay
O. E. Patin
D. H. Paulson
J. L. Peeler
H. A. Perkins. Jr.
A. H. Perles
M. R. Phillips

Here is an excellent position for an 
engineer who has the desire and 
ability to professionally excel in the 
field of components engineering.

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

J. D. Dolin
M. E. Hall
M. P. Hersey, Jr.

Following are the names 
bers who have recently been trans
ferred to a higher grade of member
ship as noted:

SENIOR MEMBER
M. M. Siera

INDEX TO ADVERTISERS
Alfred Electronics ...................................... 8
Caswell Electronics ...................................11
Fluke Manufacturing Co., John ............ 4
General Radio Company ..................... 16
Gertsch Products, Inc................................15
Granger Associates ....................................14
Hughes Aircraft Company ...................... 3
Moxon Elecironics ....................................... 10
National Press, The .................................... 9
Neely Enterprises ......................................... 2
O'Halloran Associates ............................... 8
Professional & Tech. Recruiting Assoc. 14
Specialties Research Company .............14
Stanford Villa ................................................. H

H 382A,

Electro-Instruments DVA-400 Digital Volt
meter .0001-999.9 VDC. .01% Precision 
Auto-Ranging ............... $885

Measurements Corp. 84R Signal Generator, 
300-1000MC. Internal pulse and sine mod
ulation ................................................. $490

Link Aviation 250400 Phase Comparator
System with power supply ..............$785

Endevco 2223 Tri-axial Accelerometer with 
3-channel amplifier and low-noise ca
bles . ... $965

PRD 579A Frequency Meter, 
1.6-2.6 GC.

PRD 219 SWR Meter ..................
PRD 801 Klystron Power Supply
General Radio 805C Signal 

16KC-40MC
FXR N410A Frequency Meter 

1.8-4.0 GC $120
Kay Megamatch, 10-1000 MC up to 30 MC 

sweep ..............  $245
Hewlett-Packard H 382A, Precision At

tenuators ............................................. $120
Hewlett-Packard 130A 'Scope .........$278
Sierra Electronics 500-Watt Coaxial Dummy

... $ 49
ma. Reg- 

$ 49
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PCR-1 Phase Comparison Receiver
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WWV AND VLF 
STANDARDS 
RECEIVERS

RHF-1 High-Frequency Standards
Receiver

— provide rapid calibration checks on frequency and 
time standards . . . frequency comparisons against 
carrier-stabilized frequency transmissions—with 
high accuracy.

High-Frequency Standards Receiver—an all transistorized 
superheterodyne receiver designed for reception of WWV 
and other high-frequency standard transmissions. Ideal in 
precision time measurements, reception of standard audio 
frequencies, pulse code modulation, and radio propagation 
notices transmitted at these frequencies. Local frequency 
standards comparisons accurate to 1 part in 107. Operates 
from either a 115/230-volt power line, or a 12-volt battery. 
Send for Bulletin RHF-1.
Phase Comparison Receiver — used with local frequency 
standards accurate to 1 part in 107 or better. Instrument 
utilizes the propagation stability of low-frequency waves, 
allowing comparisons to an accuracy of 5 parts in 1010 to 
be- made in one hour. Higher accuracies, proportionately 
longer. This all solid-state unit also includes a built-in 
servo-driven, strip-chart recorder. Front-panel frequency 
selection permits rapid switching of up to 4 frequencies 
within the range of 10 to 100 KC. Send for Bulletin PCR-1.
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Type 1113-A STANDARD-FREQUENCY OSCILLATOR
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Companion Frequency Divider
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from this Standard Frequency Oscillator 
priced at only $1550

Write for Complete Information GENERAL RADIO COMPANY
WEST C O N C O R D, MAS S A C H U S ETTS

Type 1114-A
Frequency Divider

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

James G. Hussey • Donald M. Vogelaar
Tel.: WHifecliff 8-8233

Power spectrum of 1113-A signal multiplied to 23,900 Me 
as measured at NBS Boulder Laboratories

The 1114-A Frequency Divider accepts a 5-Mc input signal to produce 
output frequencies at 1 Me, 100 kc, 10 kc, 1 kc, and 100 cps. Additional 
plug-in units are available with outputs at 400 and 60 cps. All circuits 
are “fail-safe". Outputs are sine waves, with square waves also avail
able at 10 and 100 kc.

I.
A two-stage oven maintains temperature changes to 0.001°C 
and frequency cycling to less than 1 part in IO’10. For opera
tional checks, a built-in meter measures oscillator bias, rf 
output, plate current, inner-oven temperature and outer-oven 
temperature. The oscillator tube is operated at a low trans
conductance and low heater temperature to retard cathode
interface effects. D-C heater voltages arc filtered to minimize 
60-cycle fm; finally, both heater and plate supplies are regu
lated to the point that the instrument is practically inde
pendent of line-voltage variations.
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Intercomparison of two 1113-A Standard-Frequency 
Oscillators measured with 1-second samples. The 
short term instability of one oscillator is less than 
this combined instability by 1:V2.

The 1113-A Standard-Frequency Oscillator uses a 5-Mc, 5th 
overtone, AT-cut crystal in a modified Gouriet-Clapp circuit. 
This crystal has a Q in the range of 2 to 3 million, permitting 
a high degree of decoupling between itself and its maintaining 
circuit. Thus, short-term frequency variations are minimized. 
High Q, along with extreme care to avoid drift-provoking 
contamination during processing results in a crystal with ex
cellent over-all stability. Crystal drive power is carefully main
tained at a low value to minimize aging and drift caused by 
high drive levels. AGC feedback maintains crystal drive level 
within 10% for changes up to 2:1 in tube transconductance.

OUTPUT: Iv rms into 50 ohms at 5 Me
STABILITY: Aging — Better than *5 x 1010 per day, averaged over 10 days, after 60 days of 

operation. After 1 year, average drift is less than 2 x 1010 per day.
Short-term — Better than 1 x 10 10 per minute, measured with 
1-second samples
Ambient — Less than 1 x 10-,0/°C (5 x 10 • for 0-50°C)
Line — Less than 1 x 10 ” for 105-130 volts

PRICE: $1550

INPUT: Either 5 Me, 1 Me, or 100 kc at 5011, Iv ± 50%
OUTPUT: 1 volt at 5 Me (with 5 Me input), 1 Me, 100 kc, 10 kc, 

1 kc, 100 cps. 400 cps and 60 cps with optional plug-in 
units. Square waves at 100 kc, 10 kc (7v p-p)

SPURIOUS SIGNALS: Better than 34db down
PRICE: $950; 400-cycle Plug-in Unit, $85; 60-cycle Plug-In Unit, $115.

These instruments plus the G-R Syncronometer, interconnected in a relay rack, comprise the Type 1120-A Frequency Standard, $3715.


