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

with Paul Wesling, SF Bay Area Council GRID editor (2004‐2014) 
 
June, 1963: 
Cover: Although we don’t have an image of the cover itself, it shows 

the Telstar satellite, which orbits at an altitude of 3,000 miles.  
The plan is to place a series of Telstars in orbit at 22,300 miles 
up, so they remain geo‐stationary, “parked in the sky”.  This will 
provide 24‐hour service, rather than the 38‐minute contact of 
Telstar.  More on page 8. 

Page 4: The chairs of the AIEE and IRE SF Sections discuss what the 
new IEEE will look like to local members.  It will move away from 
the AIEE’s technical division structure toward a professional 
technical group arrangement, each with its own officers and 
planning its own meetings.   

 
 

No cover was available to 

scan for the June 1st issue. 



MEASURE MILLIVOLTS
at 1000 MC

grid — 1

SPECIFICATIONS

high.

hp 411A RF Millivoltmeter now available. Measure low level radio frequency, radio 
frequency and intermediate frequency stage gain, and radio frequency in coaxial 
lines from 500 kc to 1000 me, 10 mv to 10 volts. Measuring is simple, resolution 
is high, and thermal drift errors are virtually eliminated with the 411A Voltmeter. 
This remarkable instrument has true linear operation (no correcting networks) and 
readings are presented on a large, mirror-backed linear meter. Temperature stability 
is such that there is virtually no change from 10° to 40° C.

Specifications alongside indicate basic features of this important new, time­
saving instrument. Other special features include: matched diodes protected against 
burnout; probe temperature compensated for low drift; amplifier photochopper 
eliminating contact noise, guaranteeing high sensitivity and zero-drift freedom; 
extra probe tips available including a 500 kc to 250 me UHF tip, 100:1 Capacity 
Divider tip for measurements up to 1000 v peak, and Type N Tee tip for coax use 
to 1000 me. Get a new 411A into action on your bench now!

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

Galvanometer
Recorder Output
Proportional to meter deflec­
tion, 1 ma into 1000 ohms at 
full scale deflection

Power
115 or 230 v ± 10%, 50 to 60 
cps, 35 watts

Probe Tip Furnished:
411A-21E BNC open circuit tip. 
500 kc to 500 me; shunt ca­
pacity less than 5 pf; max. in­
put 200 v de; input resistance 
at 10 me typically SOK ohms

Frequency Range:
500 kc to 1 gc with accessory 
probe tips; usable indications 
to 4 gc

Accuracy:
500 kc to 50 me. ± 3% of full 
scale; 50 me to 150 me, ± 6% 
of full scale; 150 me to 1 gc,

1 db using appropriate probe 
tips

Dimensions:
Cabinet Mount: 113A" high, 

wide, 12" deep
Rack Mount: 6 -31/32" high. 
19" wide, 10%" deep behind 
panel

Voltage Range:
10 mv rms full scale to 10 v 
rms full scale in seven ranges; 
full scale readings of 0.01, 
0.03, 0.1,03, 1,3 and 10 v rms

'I

Price:
$411 A. (cabinet) $450 
$ 411AR (rack mount) $455

HEWLETT-PACKARD COMPANY contact OUR ENGINEERING REPRESENTATIVES/ NEELY ENTERPRISES—Los Angeles, 3939 Lanker- 
ihim Blvd., North H’wd., TR 7-1282 and PO 6-3811; San Francisco, 501 Laurel St., San Carlos, 591-7661; Sacramento, 1317 Fifteenth St., Gl 2-8901; San Diego, 1055 
Shoftor St., AC 3-8103; Scottsdale, 771 S. Scottsdale Rd., 945-7601; Tucson, 232 So. Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd., N.E., 255-5586; Las 
Cruces, 114 S. Water St., 526-2486. • LAHANA & CO.—Denver, 1886 S. Broadway, PE 3-3791; Salt Lake, 1482 Major St., HU 6-8166 • ARVA, Inc.—Seattle, 1320 
Prospect St., MA 2-0177; Portland, 2035 S.W. 58th Ave., CA 2-7337 • EARL LIPSCOMB ASSOCIATES—Dallas, 3605 Inwood Rd., FL 7-1881 and ED 2-6667; Houston, 
3825 Richmond Ave., MO 7-2407.

Meter Scales:
Two linear voltage scales, 0 to 
1 and 0 to 3, calibrated in the 
rms value of a sine wave; db 
scale, calibrated from 4-3 to 
—12 db; 0 db=l mw in 50 
ohms

june 1, 19 6 3



WHICH VARIAN LOW-
NOISE OSCILLATOR
BEST SUITS YOU?

j u ne 1 , 19632 — X r i' d

Varian's low-noise X-band klystron oscillators for CW-doppler or pulse-doppler systems are avail­
able with several power ratings and a wide selection of tuning and cooling arrangements.These 
two-cavity klystrons can be used to meet your requirements for drivers or power oscillators. 
Improved manufacturing techniques provide a long life of low-noise performance which is 
guaranteed for at least 500 hours. Frequency stability: excellent. Write for additional information.

©VARIAN”
EUROPEAN SALES HEADQUARTERS: VARIAN A G . ZUG. SWITZERLAND

MICROWAVE TUBE GROUP: PALO ALTO TUBE DIVISION • BOMAC 
DIVISION • S-F-D LABORATORIES, INC. • SEMICON OF CALIFORNIA, INC. 
VARIAN ASSOCIATES OF CANADA, LTD. • SEMICON ASSOCIATES, INC.
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COMPONENT PRODUCTION
Communicom supplies a wide 
variety of filters and networks 
using toroidal coils and ferrite 
pot-core coils. If your filter is not in 
stock, Communicom will design and 
manufacture to your specifications.

Small precision transformers, pot 
coils, and toroidal coils are also 
produced to your requirements. 
Careful assembly, impregnation, 
sealing, and testing with equipment 
calibrated from NBS standards 
assures highest quality for military 
or industrial applications.

successful, provide 24-hour continu­
ous service, rather than the 38-min- 
ute service of Telstar.

Cover drawing courtesy of Cornell 
Dubilier Electronics Division of Feder­
al Pacific Electric Company, Newark, 
N.J., and Bob Hanna, Northern Cali­
fornia district manager. For more on 
the WESCON technical sessions, 
based on a record number of papers, 
see page 8.

<0*
ieee section chairmen through june 30, 1963

(IRE) (AIEE)
Peter Lacy, Wiltron Co. Victor E. Kaste, General Electric Co.

Membership Co-chairmen: Fred Mackenzie, Stanford Research Institute, DA 6-6200 
William Warren, Shell Development Co., OL 3-2100 

Publications Advisor: Peter Sherrill, West Associates

Executive Secretary: James D. Warnock, Section Office: Suite 2210, 701 Welch Rd. 
Palo Alto, California, DA 1-1332

SYSTEM DEVELOPMENT
Communicom is now in expanded 
quarters in Palo Alto. Half of 
the plant is devoted to research 
and development and half 
to manufacturing.

Communicom specializes in the 
development of transmission 
systems, such as: data-multiplex, 
voice-multiplex, and related 
equipment for use on microwave or 
cable. Technical capabilities also 
include design of precision oscillators, 
discriminators, switching circuits, 
frequency multipliers, and the like.

An unusual view of Syncom and 
Telsfar is seen in the drawing calling 
attention to the special technical ses­
sions planned for WESCON. Three 
Syncoms, compared to about 50 Tel- 
stars, promise to blanket the earth 
with international TV, radio, and tele­
phone service. Launched to an alti­
tude of 22,300 miles, rather than the 
3,000-mile altitude of Telstar, each 
"parked-in-the-sky" Syncom will, if
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TO AIEE/IEEE MEMBERS:

As of July 1, 1963, you will be iden­
tified as a member of the San Francisco 
Section of IEEE. The main work of merg­
ing the AIEE and the IRE will be com­
pleted by then in almost all—if not all­
parts of the country. There remains the 
adoption of section constitution and by­
laws, which are still undergoing some 
minor revisions. These will be adopted 
formally as soon as possible, but, in any 
event, not later than the end of the cal­
endar year.

The merger activity has proceeded 
smoothly. As in other sections, and in the 
institute as a whole, the business of 
merging has gone ahead here in an at­
mosphere of cooperation and understand­
ing and with the best interests of the 
combined membership in mind. In this 
regard, your local merger committees 
elected to simplify the merger by staying 
with the single section concept. This par­
ticular choice in no way implies that after 
the merger the single section concept is 
necessarily the best in the future for 
serving the needs of the members of this 
area. The Los Angeles groups are now ex­
ploring the benefits of establishing a dis­
trict in place of the previous section set­
up and creating several new sections 
from the previous subsections. We are 
watching the developments in Los An­
geles, since, in many ways, our circum­
stances are quite alike.

The principal changes you will note 
under the IEEE banner will be some new 
faces, greater selection of technical pro­
grams, and fewer general meetings. The 
section committee structuring will be 
modified; however, the work of the sec­
tion will go on much the same as it has 
in the past except for a larger executive 
committee and full-time executive sec­
retary with staff. The shift of emphasis 
toward more technical programs will be 
the biggest change. The technical divi­
sion program as we have known it in the 
AIEE will continue next year, but the plan 
is to work away from the technical divi­
sion type setup toward a professional 
technical group arrangement. Explora­

tions are going on now to blend parts of 
the many specific technical fields repre­
sented by broad AIEE technical division 
classifications into existing and new pro­
fessional technical groups. In the near 
future, you will be given a full explana­
tion of professional technical groups, 
how you can join existing ones, and what 
procedures to follow to establish new 
ones. Each PTG chapter, of which there 
can be many in a section, will elect its 
own chairman and other desired officers, 
arrange its technical meetings, and ad­
minister funds assigned to it.

Subsection activity will proceed much 
the same as in the past. Reno and Shasta 
subsections are now a part of the Sacra­
mento Section. In the San Francisco Sec­
tion we start out with East Bay, Fresno, 
and Santa Clara Valley subsections. As 
contrasted to PTG’s, it is expected sub­
sections will offer more varied and gen­
eral technical programs.

The semimonthly IEEE Grid will be the 
official publication of the San Francisco 
Section. The IEEE Grid, a self-supporting 
publication, is an excellent vehicle for an­
nouncing meetings and reporting on mat­
ters of interest to the members. The fu­
ture of the San Francisco Engineer is not 
certain at this time. At the current and 
projected costs of this monthly publica­
tion to the IEEE, the distribution to our 
members is beyond our section’s finan­
cial means. There is general accord with 
the idea of a San Francisco Bay Area en­
gineering publication which would serve 
to bring all of the engineering societies

j

remarks from

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

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

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

TECHNICAL DIVISIONS:
COMMUNICATIONS: ALFRED R. 

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

WELL ELEC., INC.
INSTRUMENTATION 4 CONTROLS: 

RONALD K. CHURCH, HEWLETT- 
PACKARD CO.

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

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

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

McAllister, san jose state
ANTENNAS AND PROPAGATION:

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

RADER. BECKMAN/SPINCO DIV.
COMMUNICATIONS SYSTEMS: 

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

ITT LABORATORIES
ELECTRON DEVICES: MAHLON 

FISHER, SYLVANIA
ELECTRONIC COMPUTERS: WILLIAM 

DAVIDOW. GENERAL ELECTRIC
ENGINEERING MANAGEMENT:

LEONARD M. JEFFERS. SYLVANIA
ENGINEERING WRITING AND 

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

INFORMATION THEORY: CHARLES
H. DAWSON, SRI

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

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

MILITARY ELECTRONICS:
VICTOR A. CONRAD. VARIAN

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

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

RELIABILITY:
W. WAHRHAFTIG. PHILCO

SPACE ELECTRONICS AND TELEM­
ETRY: TOM LINDERS. LOCKHEED

HISTORIAN: EARL G. GODDARD, 
VARIAN ASSOCIATES

production staff
EDITORIAL ASSISTANT: DORIS GOULD 
ADVERTISING ASSISTANT: CAROLE

POWELL

The Grid and the membership are privileged to hear from the chairmen 
of both merging sections. Victor Kaste and Peter Lacy, ably assisted by the 
officers of each section and members of special merger committees, have de­
voted many hours to details of the section merger now approaching successful 
conclusion, with the end of the fiscal/pro gram year June 30.
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TO ALL SFS IEEE MEMBERS:

MEETING CALENDAR
157:30 P.M.

I

• Tuesday. July 2 »

$20,000,000

grid — J5196 3j u n e 1 ,
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Vic Kaste’s message covers the local 
merger scene in detail, so little need be 
added on the initial steps. The next ques­
tion is: Can this larger organization be 
comfortable and fulfilling in local profes­
sional activities?

In the realm of cities, companies, and 
crowded luncheon spots many flee the 
large aggregate. It connotes an imper­
sonality and possibly even callousness. 
We certainly hope that the moderate in­
crease in size that has come about 
through merger will not result in any 
such feeling in this section of IEEE.

This “lonely crowd” frustration need 
never come. Our defense can be the pro­
fessional technical group chapters and 
the subsections. Consider first the PTG, 
based on its antecedent, the PG of the 
IRE. If one is a specialist, there is such a 
group for him: Information Theory, Elec­
tron Devices, or Reliability and Quality 
Control. In contrast, if a member has 
broad technical interests, he may wish to 
join an industry-oriented PTG such as 
Military Electronics or Broadcasting.

VICTOR E. KASTE 
CHAIRMAN
SAN FRANCISCO SECTION 
aiee/ieee

PETER LACY 
CHAIRMAN
SAN FRANCISCO SECTION
ire/ieee

11

• Saturday, June

These PTG’s have a local membership 
that is typically a few hundred in 
strength. They have the full responsibility 
of planning their meeting programs. 
There is a nominal planning framework in 
a section-wide program committee that 
attempts to avoid conflicts and en­
courages joint PTG meetings when a 
topic has a broad interest.

The PTG’s also have their own trans­
actions, with a circulation of interna­
tional range. The editorship of each of 
these journals is assigned to a highly 
respected and willing member for a term 
of a few years. Frequently, these editor­
ships fall in the vigorous and stimulating 
San Francisco Section.

Next, the subsection plays an impor­
tant part for members in communities 
away from the concentration now present 
on the Peninsula and in San Francisco. 
Their program coverage can be broad 
and their atmosphere club-like. Fre­
quently, a subsection will plan a joint 
meeting with a PTG. The subsection will

closer together. It is hoped the San 
Francisco Engineer can develop into such 
a publication, and at a cost that will at­
tract all of these societies.

The AIEE is a rich heritage, and we 
hope all of you profited from its many 
technical and professional opportunities. 
The potential opportunities in IEEE are 
even greater. It does not matter whether 
you call it "I.E.E.E.,” “I Triple E,” or 
“Eye E Cubed,” but it is important 
that you participate by taking an active 
interest and part in making your society 
mean more to you and your professional 
associates!

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

June 18

SAN FRANCISCO SECTION
Annual meeting, dinner-dance
Place: Diablo Country Club, Danville 
Cocktails: 7:30 P.M. (no host) 
Dinner: 8:30 P.M. (New York steak) 
Dancing: 9:00 P.M. to 1:00 A.M. to the music of the "Stardusters
Reservations: $7.50 per person. Limited to 400 persons. Tickets may be re­

served through Mrs. Doris Gould. Section Office, DA 1-1332, DA 1-1333. 

No tickets sold after June 10.

certainly play an important part in our 
industry’s growth and its dispersion away 
from overconcentrated centers.

Let us now look at the core of the sec­
tion. This is the section office and the 
IEEE Grid. Here, under professional direc­
tion, we can coordinate our affairs and 
quickly inform the entire membership of 
meetings to come, reports on past meet­
ings, and provide coverage on many other 
local developments important to the pro­
fession.

It is expected that there will be a re­
freshing realignment of the PTG’s to en­
large their scope to cover new interests 
and review previous roles. Section of­
ficers also encourage your suggestions 
and the contributions of new ideas to the 
Grid, the office, and the section operat­
ing policies.

8:00 P.M. • Tuesday, June 18

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

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

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

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

controlled installation.
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Hou- to reach the Diablo Country Club. Danville, where the first merged San Fran­
cisco Section IEEE annual meeting, a dinner-dance, will be held Saturday. June 7 J. 
No-host cocktails, 7:30; New York steak dinner. 8:30: dancing from 9 to 1 to the 
music of the Stardusters. Early reservations, limited to 400 at S7.5O a person, are 
recommended. Call Afr.r. Doris Gould in the Section Office and follow this b) 
mailing a check to be sure that your tickets are reserved and mailed to you.

George L. Matthaei

a result of any given terminating im­
pedance seen at the sideband fre­
quency. Operating properties will be 
summarized for: upper-sideband up- 

converters, lower-sideband up-con­
verters, degenerate and nondegener­

ate parametric amplifiers, and ampli­
fiers consisting of a double-sideband 

up-converter combined v/ith a resis­
tive down-converter.

Dr. Matthaei attended the Univer­
sity of Washington and received a 
B.S. degree in electrical engineering 
1948. He then did graduate work 
at Stanford University and received 
a Ph.D. degree in electrical engineer­

ing in 1952.
While at Stanford he was a re­

search assistant in the electronics re­
search laboratory where he did work 
on network synthesis. In 1951 he 
joined the faculty of the division of

transition notes
PTG TITLE CHANGES

Two professional technical groups 
recently revised their titles on the na­
tional level to reflect changing em­
phasis. PTGI became the Professional 
Technical Group on Instrumentation 
and Measurement (PTGIM). PTGRQC 
became the Professional Technical 

Group on Reliability (PTGR).

and Techniques and on Circuit 
Theory, Sigma Xi, and Tau Beta Pi. 
He was the winner of the 1961 micro­
wave prize of the IRE Professional 
Group on Microwave Theory and 
Techniques.

l|

electrical engineering of the Univer­
sity of California at Berkeley where 
he became an assistant professor. He 

continued research on network syn­
thesis and supervised graduate stu­
dent research in that field. During 

1955 to 1958 he was a member of 
the technical staff of the Ramo-Wool- 
dridge Corporation. He was engaged 

in system analysis and research on 
microwave components.

In September, 1958, Dr. Matthaei 
joined the staff of SRI. He is a mem­
ber of the IEEE, the Professional Tech­
nical Groups on Microwave Theory

cisco

meeting ahead
PARAMETRIC AMPLIFIERS

George L. Matthaei, manager of 
the electromagnetic techniques lab­
oratory, Stanford Research Institute, 
will address PTGSET at its June 18 
meeting in Lockheed Auditorium on 
the principles of parametric ampli­
fiers.

The tutorial summary of basic para- 
meteric amplifier concepts will begin 
by comparing the action of a time­
varying capacitance with that of a 
time-varying resistance such as that 
in a conventional microwave mixer. 
The energy relations involved in vari­
ous parametric devices will be dis­
cussed and elementary equivalent cir­
cuits for a pumped variable-capaci­
tance diode presented.

Using these representations for the 
pumped diode, it is a simple matter 
to compute the impedance at the in­
put at the signal input frequency as
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HUGHES/CULVER CITY & LOS ANGELES

OUTSTANDING TECHNICAL FACILITIES
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Hughes Aerospace Divisions at Culver City offer

HUGHES
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CAREER NEWS 
FROM HUGHES

engineersand scientistsa uniquecombination of urban 
and suburban advantages. The plant is immediately 
adjacent to a major freeway. Los Angeles Civic Center 
is about a half-hour distant. Beach communities are 
just minutes away. Attractive residential neighbor­
hoods are nearby. UCLA, USC and Cal Tech offer 
outstanding educational facilities.

Of the nearly 9,000 
employees of these divi­
sions, 2,600 are Mem­
bers of the Technical 
Staff. Average length of 
experience is 10.0 years. 
Average age is 32 years.

Creating  new norld with electronics 
r 
i i 

i
i 
i 
j 

HUGHES AIRCRAFT COMPANY 

AEROSPACE DIVISIONS 
An equal opportunity employer

1,1 OOx
(es'jpited)
/

GROWTH OF THE TECHNICAL STAFF
ADDITIONS TO TECHNICAL STAFF

For immediate consideration please 
airmail your resume today. We 

promise you a reply within one week.

MR. ROBERT A. MARTIN 
Head of Employment 

Hughes Aerospace Divisions 
11940 W. Jefferson Blvd.

Culver City, 47, California

NEW AND CONTINUING PROGRAMS 
AND PROJECTS

F-111B PHOENIX Missile System
MMRBM (Integration, Assembly and Checkout) 
SURVEYOR Lunar Landing Vehicle
SYNCOM Synchronous Communications Satellite
POLARIS Guidance
TOW Anti-tank Missile
ARPAT
VATE Automatic Checkout System
FALCON Missiles
HARD POINT DEFENSE
These examples of Hughes Aerospace activities 
are representative of more than 230 major 
product and service capabilities ranging from 
aerospace vehicles to ASW systems.

IMPORTANT OPPORTUNITIES>steady growth, 
advanced facilities, fine living conditions—these are 
the advantages which Hughes Aerospace Divisions 
can offer you at Culver City.

Requirements include an accredited degree in 
E.E. or M.E. and specialized experience which can 
be related to development of aerospace vehicles. 
U.S. citizenship required.

' This giant environmental test 
chamber at Hughes new 
Space Simulation Laboratory 

rf is just one of a complete range 
jL of facilities maintained by the 
MF- company for the Technical 

Staff. Hughes physical plant 
ra • and professional atmosphere, 
■Kg unexcelled in industry, encour- 
WE age individual achievement.



?mc Offers
Johnson

ELECTRONIC
ENGINEERS
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CORPORATION

1185 Coleman Avenue 
Santa Clara, California

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

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

FOR 
BUSINESS 

INSURANCE 
PLANNING

Send resume to

E. M. CARD

FMC CENTRAL 
ENGINEERING

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

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

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

Noe

WEN BROWN. M.B.A., Stanford.
1963 Member Million Dollar 

Round Table
. Profit Sharing
. Pensions
. Deferred Compensation

for Executives
. . Group Hospitalization and Surgical
. . Group Life and Accidental Death
. . Weekly Payments for

Sickness or Accident
. . Major Medical Coverage
. . Disability Income
. . "Split-Dollar” Plans
. . Key Man Insurance
. . Stock Redemption
. . Business Continuation

Sole Proprietor
Partnership
Corporation

. . . Estate Cost Reimbursement

. . . Salary Continuation

. . . Personal Estate Planning
WEN BROWN

701 Welch Road, Suite 2222
Palo Alto, California

326-1554 Res. 854-5509

ASSISTANCE TO 
TECHNICAL 

FIRMS
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wescon news
RECORD PAPER RESPONSE

Organizers of the technical pro­
gram for the 1963 Wescon report a 
wide choice for the morning and aft­
ernoon sessions to be held daily at 
the Cow Palace. A record 300-plus 
papers have been submitted for con­
sideration along with 20 invited pa­
pers to make up the regular morning 
sessions, presenting the reviewers and 
session organizers one of the most 
exacting tasks in Wescon convention 
history.

Dr. Jerre D. Noe of Stanford Re­
search Institute, technical program 
chairman, said that a cursory exami­
nation of the submissions has assayed 
unusually high quality and a range 
of bright new ideas.

Ahead of the preliminary program 
to be formed in May, Dr. Noe has 
announced four special sessions for 
the afternoons of Wescon. They con­
stitute one of the main attractions 
of the convention, as indicated by a 
survey of attendees at the 1962 
Wescon in Los Angeles.

A session on "Active Communica­
tions Satellites" will review devices 
presently performing and those an­
ticipated to be lofted in the near fu­
ture. Dr. H. Richard Johnson of 
Watkins-Johnson Co., Palo Alto, the 
organizer, has submitted the follow­
ing subjects and speakers:

"Telstar," by Irwin Welber of Bell 
Telephone Laboratories, Murray Hill, 
N.J.; "Relay," by Warren Schreiner 
of Radio Corporation of America, 
Hightstown, N.J.; "Syncom," by Dr. 
Harold A. Rosen of Hughes Aircraft 
Co., Culver City, Calif.; "ComSat," 
by Wilbur L. Pritchard of Aerospace 
Corp., El Segundo, Calif.; and "Com­
mercial Communication Satellites," 
by Beardsley Graham, president of 
Spindietop Research, Lexington, Ky.

"Life on Other Planets"—specula­
tions based on electronic, physical, 
and biological investigations to the 
moment—has been organized by Dr. 
Elliott Levinthal of the exobiology 
laboratories, department of genetics, 
Stanford University. Dr. Joshua Le- 
derberg of Stanford's department of 
genetics will treat on the biological 
background (the origin of life) and 
biological interest in the question. 
R. W. Bussard of Space Technology 
Laboratories will deal with travel be­

yond our planetary system but within 
our galaxy.

Dr. Bernard M. Oliver of Hewlett- 
Packard Co. will discuss the proba­
bilities for communication with in­
telligent life on other planets. Finally, 
Dr. Levinthal will describe approaches 
to detecting life within our planetary 
system.

Dr. James C. Bliss of SRI has re­
ported confirmation of three of four 
speakers for a session on "Informa­
tion Processing in Living Systems." 
Scheduled thus far are: Prof. Donald 
Kennedy of Stanford, "Neural Proc­
essing"; Prof. G. D. McCann of Cal. 
Tech., "Sensory Perception — Focal 
Point of Interdisciplinary Research by 
Biologists and Engineers"; and Dr. 
Kenneth Brown of the UC medical 
school, "Rod and Cone Receptor Po­
tentials from Monkey Retinas."
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Operational Amplifier Plug-In Unit Permits 
Oscilloscope Measurements Under Dynamic Conditions

For a demonstration —
please call your Tektronix Field Engineer.

UNIT

VOOl/CM a

VOLTAGE

DISPLAY OF DIFFERENTIATED 
WAVEFORM —tunnel diode in liq­
uid helium—for enabling detection 
of quantum phenomena at low 
temperature.

CHARACTERISTICS
The Type 0 Unit contains two complete operational amplifiers and 
one complete vertical preamplifier.
Each operational amplifier features 15 me open-loop gain-bandwidth 
product, open-loop dc-gain of 2500, selectable input and feedback 
impedances, drift rejection for ac integration. The output of one 
operational amplifier can be applied to the input of the other for 
combined operations.
The vertical preamplifier can be used independently or to monitor the 
output of either operational amplifier. In a Tektronix Type 540-Series 
Oscilloscope, the passband is dc-to-25 me. the risetime is 14 nsec, and 
the maximum calibrated sensitivity is 50 mv/cm.

DISPLAY OF LOGARITHMIC RE­
SPONSE—two pulses of widely 
varying amplitudes—for enabling 
observation of 100-volt pulse and 
0.1-volt pulse in the same viewing 
area (simplified schematic shown 
below).

?,'?^LAY OF INTEGRATED 
WAVEFORM—transformer second­
ary voltage integrated and plotted 
against the transformer primary 
current—for enabling study of B-H 
■oops of transformer cores.

TYPE O UNIT—for Tektronix Oscilloscopes 
accept letter-series plug-in units.

Using this new Operational Amplifier Unit in your Tektronix Oscil­
loscope, you can perform precise operations of integration, differ­
entiation, function generation, linear and non-linear amplification. 
You can accomplish many of these operations by simply manipu­
lating the front-panel controls—for the Type O Unit features con­
venient selection of precision input and feedback components.
You can use the Type O Unit as a gated integrator ... as a high- 
input-impedance amplifier ... as a bandpass amplifier ... as a 
constant-current-drive amplifier ... as a peak-memory amplifier 
. . . as a function generator ... as a capacitance-measuring device 
. . . as a low-current measuring device . . . and for many and varied 
other specialized operations—some performed with external cir­
cuitry and some without.

TYPE O OPfPATIONAl AMPHFIM 
ixt iNtur viaricxi ommat '2k *
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Tektronix, Inc. san francisco field offices
3944 FABIAN WAY • PALO ALTO. CALIF. • DAvenport 6-8500 
3530 GOLDEN GATE WAY • LAFAYETTE. CAUF. • YEHowstone 5-6101 
From Oakland, Berkeley. Richmond, Albany and San Leandro: CLifford 4-5353
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Advanced Work in 
H-F Communications

Telemetry, Catalog T—Ground to air 
antenna systems for 25-3000 Me, rota­
tors and coaxial patch panels.

Microwave, Catalog M — Parabolic an­
tennas for use in 800 Me to 12 Gc range 
with associated equipment; mounts, ra­
domes, waveguides.

FM Antennas, Catalog B — Complete in­
formation on Multi-V Antennas avail­
able in 2 to 16 bay arrays. High power 
models available up to 50 kw.

Heliax, Catalog H —Heliax, the flexible 
air dielectric copper cable in sizes up to 
3" in 50, 75 and 100 ohms.

Transmission Lines, Catalog R — Rigid 
coaxial lines are available in sizes %" to 
14" in 50 ohm and other impedances. RF 
switches and other accessories available.

Andrew can help you solve your 
problems in this specialized field 
of antennas and transmission 
lines. You are invited to write for 
catalogs in area of your interest.

Fixed Station, Catalog F — Mobile radio 
service antennas, flexible foam Heliax 
cables for complete system installation.

Telescoping Masts, Catalog P — Trans­
portable antenna masts for easy field in­
stallation. Telescoping sections provide 
extended elevation from 28 ft. to 150 ft.

Call or write:
941 E. Marylind Avenue 
Claremont, California 

Phone: (714) NAtional 6-3505 
TWX: 714-569-9525

WORKING ON

Projects
INVOLVING

Antennas
AND ANTENNA EQUIPMENT?

Hubloc Antennas, Catalog D —Setting 
new standards in large parabolic an­
tenna design, sizes to 60 ft. dia.Technical 
data on antenna feeds, radomes, tower 
mounts.

Granger
Associates

0 CORPORATION

Please contact our Personnel Mana­
ger. Local interviews by engineering 
staff are possible.

Granger Associates specializes in 
advancing h-f communications tech­
nology. The emphasis is on proprie­
tary development. Excellent oppor­
tunities exist for engineers with 
experience in

974 Commercial Street, Palo Alto, Calif. 
DA venport 1-4175 (Area Code 415)

an equal opportunity employer

education notes

CAL EXTENSION

Summer courses in subjects of in­
terest to electrical and electronics 
engineers will be presented on the 
Peninsula and in San Francisco and 
the East Bay, beginning in June, by 
Engineering and Sciences Extension, 
University of California.

Switching Theory and Logical De­
sign, to be offered in Palo Alto on 
Tuesday evenings, beginning June 1 1, 
is the second of two courses in this 
subject. Topics included are design of 
digital circuits; analysis and synthesis 
of diode and transistor circuits; analy­
sis and uses of core memory devices; 
error detection and correction theory; 
and continuation of logical design 
study. Enrollment is open to persons 
who have completed the first course 
or who have equivalent experience. 
Class meetings will be held on Tues­
day evenings at seven in Room 34, 
Wilbur Junior High School, Palo Alto. 
The course is taught by Richard W. 
Calfee, associate engineer, advanced 
systems development division, IBM, 
San Jose.

Engineering Electronics, also the 
second of two courses, will begin in 
San Francisco, Wednesday, June 19. 
Designed for the scientist or engineer 
who requires a basic understapding of 
electronic devices used in his work or 
who wishes to strengthen his theoret­
ical knowledge, the course includes 
review of electron tube and transistor 
principles; audio-, video-, and radio­
frequency amplification; waveform 
generation; computers; special-pur­
pose tubes and semiconductors. Re­
cent electronics advances will be sur­
veyed. The course is open to anyone 
who has completed the first course or 
has equivalent experience. Classes 
meet at 7:00 p.m. in 204 Richardson 
Hall, U.C. Extension Center, 55 La­
guna Street, San Francisco. Stephen 
V. Hart, director of Electronic Engi­
neers International, San Francisco, is 
the teacher.

Three courses in computer theory 
and technology will be offered. Com­
puter Programming: Machine and 
Problem-Oriented Languages, a new 
course, will be presented in 241 Cory 
Hall, U.C. campus, Berkeley, at 7:00 
p.m., Mondays from June 10. The 
course is an introduction to program­
ming languages, with emphasis on

Fortran and FAP. Coding of a variety 
of numerical and logical problems will 
be discussed; students will code and 
run problems on an IBM 7090 as part 
of the computation laboratory.

Introduction to Digital Computing 
Systems and Their Applications, a 
course for those without special com­
puter experience who wish to familiar­
ize themselves with applications of 
data-processing equipment, will be 
offered in both Berkeley and Palo 
Alto, beginning June 10. Electronic 
Data Processing: Programming a Busi­
ness Computer will be given in Berke­
ley, beginning June 11; and two sec­
tions will be offered in San Francisco, 
beginning June 4 and 5.

Other summer courses in technical 
writing, calculus with analytic geom­
etry, advanced calculus, and calculus 
review are scheduled in the University 
Extension summer program. Detailed 
course descriptions and schedules are 
contained in a brochure available 
from Engineering and Sciences Exten­
sion, University of California, Berke­
ley 4, THornwall 5-6000, Ext. 4151.
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1, 2, TYPE Cf semi-enclosed (1), hermet­
ically sealed (2). Small, positive acting with 
electrically independent bimetal strip for 
operation from -10° to 300®F. Rated at 
approximately 3 amps, depending on 
application. Hermetically sealed type can 
be furnished as double thermostat “alarm" 
type. Various terminals and mountings. 
Bulletin 5000.

various adjusting stems, etc. Bulletin 1000.
9, TYPE SA *f adjustable, or nonadjust- 
able. Snap acting with electrically indepen­
dent bimetal. Also single-pole, double­
throw. Single stud or nozzle mounting. 
Rated at 1650 watts at 115-230 VAC only. 
Spade or screw terminals. Bulletin 2000.
10, TYPE SM manual reset. Electrically 
same as Type SA except for manual reset 
feature. Bulletin 2000.
11, 12, TYPE A -f semi-enclosed (11), 
hermetically sealed (12). Insulated, elec­
trically independent bimetal disc gives 
fast response and quick, snap action 
control for electronic and apparatus 
applications from -50® to 300®F. Lower or 
higher on special order. Rating: 4 to 15 
amps, depending on duty cycle, at 115 
VAC and 28 VAC/DC. Various enclosures 
and mountings, including brackets. Bul­
letin 3000.
13, POTTED TYPES A* & G♦. For refrigera­
tion, air conditioning, or applications 
requiring a sealed thermostat, the Types 
A and G are available with lead wires and 
epoxy sealed. Type G is shown. Various 
mounting brackets. Bulletin 3000 for Type 
A, Bulletin 3500 for Type G.

14, TYPE sealed adjustable, sealed 
non-adjustable. Positive acting for opera­
tion to 600®F. Rated at 15 amps at 115 VAC, 
4 amps at 230 VAC. Screw terminals. 
Bulletin 7000.

grid— 1 1

3, 4, TYPE M *f semi-enclosed (3), hermet­
ically sealed (4). Snap acting bimetal disc 
types for electronic applications from —50® 
to 300’F. Rating: 3 to 10 amps at 115 VAC and 
28 VAC/DC. Semi-enclosed with virtually 
any type terminal; hermetically sealed with 
pin or solder terminals, wire leads, various 
mounting brackets. Bulletin 6000.

5, 6, TYPE MXf semi-enclosed (5), hermet­
ically sealed (6). Snap acting miniature 
units to open on temperature rise for 
missile, avionic, electronic and similar 
uses. 2® to 6°F differentials available. 
Rated at 3 amps to 1 amp, depending on 
duty cycle, at 115 VAC and 28 VAC/DC. 
Semi-enclosed types with metal or ceramic 
bases; hermetically sealed in circular or 
CR7 cans. Various terminals, mountings, 
brackets, etc. Bulletin 6100.

7, 8, TYPE S*f adjustable (7), non-adjust­
able (8). Positive acting with single stud or 
nozzle mounting. Operation to 600°F. 
Rated at 15 amps at 115 VAC, 7 amps at 230 
VAC. Spade, screw or formed terminals,

STEVENS manufacturing company, inc.

P. O. Box 1007 • Mansfield, Ohio

june

15, TYPE W*t adjustable, or non-adjust­
able. Snap action bimetal strip type for 
operation to 300®F. Depending on duty, 
rated: 5 to 10 amps, 115 or 230 VAC. Screw 
or nozzle mountings; spade or screw 
terminals. Bulletin 4000.
16, TYPE G* exposed, or enclosed bi­
metal disc types, or epoxy sealed for 
moisture and dust resistance. Snap action 
for positive and instantaneous opening or 
closing of electronic and avionic circuits 
to 300®F. Various mountings and terminals. 
Bulletin 3500.

Illustrations, for general information 
only, do not necessarily show size compar­
isons. Fully dimensioned and certified 
prints on request. Manufacturer reserves 
right to alter specifications without notice.

•Refer to Guide 400 EO for UL or CSA 
approved ratings.
tThese thermostats covered by patents 
issued or applied for. AWtiu
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How Semiconductor Specialists
Helped a Customer 

Prevent Meter Overload

The Zener Diode can be used to prevent overloading of sensi­
tive meter movements without affecting meter linearity. Re­
cently a customer called complaining of damaged movements in 
his instruments and asked our suggestion for Zener protection.

Other instruments such as recorders and X-Y plotters may also 
be protected using reverse or sometimes forward character­
istics of diodes. Do you have a particular requirement? Call or 
write us. We would be glad to furnish the appropriate device.

We suggested using a 1N966A Motorola diffused Zener as 
shown in the figure above. The Zener is a 400 MW 16 volt 10% 
device, which, coming from the diffused line, exhibits a very 
sharp knee and therefore would not affect full scale linearity.

The customer was using a 200 microampere movement for full 
scale deflection. The meter resistance was 560 ohms and in 
this circuit a multiplier of 99.5k ohms was used for the volt­
meter to read 20 volts full scale.

With the applied voltage of 20 volts, the 200 microampere 
current in the circuit across the 68.5K (Ri+Rm) produces a 
drop of 13.7 volts, a value just below the low end of the 10% 
tolerance of this 16 volt Zener. A further increase in voltage 
causes the Zener to conduct and the overload current is shunted 
away from the meter. Overloads of 10 to 1 (200 volts input) 
only increased the meter reading by 1.8%.

I

MOTOROLA
1N966A z

31.5K w 68K

M
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meeting review
175 COMPUTERS

Computers in control was the sub­
ject of Dr. J. E. Bertram, director of 
control theory research, IBM Research 
Labs, San Jose, before the March 14 
meeting of PTGAC.

Dr. Bertram gave a discussion of in­
dustrial control problems and the ap­
plication of digital computers to their 
solution. He pointed out that of ap­
proximately 10,000 computers in the 
U.S., only about 175 are actually 
used for controlling processes, and 
from these numbers one might draw 
the conclusion that process control 
was a small part of the role that digi­
tal computers play. However, he went 
on to mention that appreciation of 
the class of control problems to which 
digital computers may profitably be 
made is just beginning to be realized, 
and he expects this proportion to 
grow in the future.

For example, it is possible to identi­
fy the sort of problems to which com­
puter control might profitably be 
considered. In the first place, the 
cost of the computer must be com­
pared with other uses of process im­
provement investments. In addition, 
if K is the number of years during 
which the computer cost is to be paid 
off (a number between 1 and 2 in 
the United States), p is the percent 
improvement expected in profit from 
application of the control computer, 
and G is the dollar gross of the proc­
ess, then the product KpG must be 
greater than or equal to the total 
cost of computer plus systems engi­
neering plus modification to the proc­
ess necessary for computer control.

Substituting typical numbers, one 
arrives at the conclusion that the 
process must gross approximately ten 
million dollars per year before com­
puter control could be considered.

In addition to classifications of the 
processes to which computers can be 
applied, one can make some classifi­
cation of the properties of the con­
trol computer which must be used. 
In the first place, the control comput­
er is typically a small scientific ma­
chine with added capabilities cost­
ing approximately three times that 
of the basic machine. The control 
computer has the following proper­
ties:
• The number of inputs, in addition
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POSITIONS OPEN NOW WITH 
THIS GROWING DIVISION

with.-n
ines of

Bell Aerosyslems Co.

lizing 
leter-

f system design 
$18,000.

*

knowledge of microwave 
t required Experience in 
circuits desired. Salary

• The machine programming will in­
clude an interrupt capability, both 
external and internal, so that the 
program can be interrupted when 
certain signals occur on its many in­
put channels.

ficult problem. Dr. Bertram suggested 
thct in I ’

INERTIAL INSTRUMENT DEVELOPMENT 
ENGINEER MECHANICAL
Responsible for the design and development of 
inertial instruments. Should ha.e the ability to 
perform original mathematical analytical 
investigations and be familiar with small preci­
sion parts design and manufacturing precesses. 
BS in ME with 2 to 4 years experience. Salary to 
$12,000.

BELL AEROSYSTEMS CO.
DIVISION OF BELL. AEROSPACE CORPORATION-A fortTOnl COMPANY

Suite 108—8939 S. Sepulveda Blvd., Los Angeles 45, Calif.

that
the 
should be 
formance

I Electronics isQ|l|

RADAR DEVELOPMENT & 
PROJECT ENGINEERS
To engage in research and development work in­
volving radar equipment including pulse, feed­
back and CW circuitry equipment. BS. MS or 
PhD m Physics. Electronic or Electrical Engineer­
ing with 8 years of experience in the develop­
ment of electronic equipment fcr use m radar 
applications. Working k 
circuits and equipment 
packaging electronic c 
$12,600 to $18,200.

I (£)
I RF
JU- An Equal Opportunity Employer

The Avionics Division's current dollar volume represents a 6-fold increase over the past 
5 years. This growth attests to Bell’s capability in the field ..and projects a bright 
future for creative Electronic Engineers at Bell.
Two new sections have been established recently: Advanced Systems, and Advanced 
Research There are openings as well in other sections: Air Traffic Control. Visual 
Simulation and Control. Command and Control. Radar. Inertial Instruments and 
Navigation and Surveillance Systems.
Contractual work involves controls for a lunar research vehicle, digital-to-voice con­
verters. digital tie-in equipment and computers, space visual simulators, sighting devices, 
exotic instruments, battlefield air traffic controls, learning machines, high precision 
gyroscopes and accelerometers, target locator systems, navigation systems, mapping 
systems and automatic landing systems. Opportunities are available for the following:

RESEARCH ENGINEERS
Will be responsible for the determination, 
overall Division objectives and product lii 
fruitful areas of research in advancing the state- 
of-the-art in the fields of radar and communica­
tion. and will conduct original studies, both 
analytical and experimental, in these fields; will 
act as consultant on other communication and 
radar problems. Advanced Degree m Physics or 
EE with a communications specialty required plus 
high degree of analytical ability in reccgni 
problem areas, plus conceptual ability to di 
mine solutions is des-rable. Salary $14,000 to 
$18,000.

SENIOR INERTIAL INSTRUMENT 
DEVELOPMENT ENGINEER ELECTRONIC 
Conceive and develop new ideas in digital en­
coders, accelerometers, gyros, and other instru­
ments. Must be inclined toward electromechani­
cal development work with the ability to write 
proposals and reports. MS er PhD .n EE or 
Physics with 10 years experience. Salary $14,000 
to $18,000.

i his experience, 25 percent of 
systems engineering budget 

spent on getting the per- 
criterion expressed. Not 

only is the problem of expression of 
PerJ°rrnance <n mathematical terms a 
difficult task, but also the interaction 
° f e several industries in a free

Once a suitable process has been 
selected, and an available control 
computer is to be used, the problem 
can be identified from the point of 
view of the control engineer as that 
of applied optimal control; i.e., as a 
dynamic process having a certain 
number of control inputs to be selec­
ted to maximize a performance cri­
terion, a certain number of outputs, 
and an interaction with an environ­
ment. The assumption is made that 
the dynamic process interacts very 
weakly on the environment, but that 
the environment has considerable in­
fluence on the operation of the proc­
ess. The optimal control problem typi­
cally begins with a performance cri­
terion and a model of the dynamics of 
the process. It is these two elements 
which the control engineer must sup­
ply in the formulation of the applied 
optimal control problem before the 
program of the process control com­
puter can be written. Dr. Bertram 
mentioned that the customer typi­
cally wishes to maximize the return on 
investment while maintaining product 
quality. The translation of such per­
formance criteria into the mathemati­
cal form necessary for use in optimal 
control theory is an exceedingly dif-

• The machine will have a large back­
up storage.

• The machine will contain a

ADVANCED SYSTEMS SYNTHESIS & 
INTEGRATION ENGINEER
Will be responsible for analytical studies and 
system synthesis of the electronic portions of 
high precision aerial mapping systems, includ­
ing the analysis for the preliminary design and 
systems integration of electronic navigation and 
computing equipment, radar and infrared map­
ping systems, methods for data recording and 
transmission, data processing, and information 
presentation. Define subsystem and system per 
formance capabilities and I mitations. PhD in EE 
or Physics plus minimum of 10 years theoretical 
and practical design and development experience 
required. Salary to $19,800.

• The control computer will have 
some form of man-machine com­
munication.

ADVANCED SYSTEMS DESIGN ENGINEER
Will be responsible for analytical and prelim­
inary des gn studies of command and control 
systems fcr terrestrial and orbital vehicles, 
accurately defining system requirements and 
limitations. Specific areas of investigation in­
clude: position determination, vehicle control, 
data processing and transmission. and informa­
tion display. Advanced degree in Phys'cs cr EE 
with m.nimum of 8 years related experience re­
quired plus knowledge of military 
requirements. Salary $14,000 to S

to card and tape, will include from 
200 to 300 analog inputs for ther­
mocouple and other analog instru­
ment variables, and a sizable num­
ber of on-off or contact inputs.

AIR TRAFFIC CONTROL 
SYSTEMS ENGINEER
Perform studies of advanced air traffic contrcl 
problems, define system requirements, investi­
gate various approaches to problem solution, 
perform analytical work to support system feasi­
bility. optimize system performance, suggest 
means for reduction to practice, act as conson­
ant m the fabrication of feasibility hardware. 
Advanced degree in EE or Phys’cs with minimum 
of 5 years related experience m one cr mere 
of the following radar systems engineering, 
closed loop contrcl. aerospace vehicle dynamics, 
operation analysis. Salary $14.OCO to $18,000.

• The outputs of the machine, in ad­
dition to the conventional ones, will 
also include analog outputs and 
contact outputs.
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CALL CECIL BRITT. JACK PENWELL OR GORDON 
SHOCKEY FOR SERVICE AT DA 6-9800

more new 
solid state 
amplifiers 

from

For variable capacitors —special or 
standard— specify Hammarlund — 
backed by more than half a century 
of successful design and manufac­
turing experience.

For complete details, call or write:

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

Davenport 1-6383

NEED A “SPECIAL”?
Hammarlund capabilities for produc­
ing special capacitors are second to 
none — extensive engineering and 
manufacturing facilities are dedi­
cated to the design and production 
of unique capacitors for government 
and industry to meet the most criti­
cal specifications and unusual appli­
cations.

Engineers ...

AT FORUM
Professionals 
serve the needs of

Professionals
Your educational and work 
background are highly special­
ized, and a clear understand­
ing of both is a prerequisite to 
serving your career develop­
ment requirements.
At FORUM, our professional 
placement specialists speak 
your language: engineering. In 
addition, we are abreast of the 
opportunities, salary scales, 
contract awards and all other 
aspects of the engineering 
placement picture.
For information or for a com­
plete job campaign (Resume 
preparation and referrals, in­
quiry letters, interviews), stop 
in, call or write. You’ll like the 
thorough, confidential and 
professional service you will 
receive. Employers pay our fee.

FORUM
PERSONNEL AGENCY

378 Cambridge 
Palo Alto 
California 
321-6582

5-13/16" x 4"X 8-1/2" 4-7/16"X 3-1/8"x 2-3/8' 
$285.00 $95.00

PHILBRICK amplifiers prefer to be served 
by power supplies with the same corpo­
rate background such as PR-150 with 150 
ma output which will drive up to ten P45 
amplifiers, or PR-30 with 30 ma output 
which will drive up to three P45 ampli­
fiers. Both are available in chassis 
mounting versions (PR-30C and PR-1500.
Contact your TSI Instrumentation Engi­
neer for complete data and service.

during collection of the data. The 
statistical reduction of such data for 
the estimation of dynamic models and 
the detection of statistical "Outliers" 
in the data can only be done satisfac­
torily if the describing equations are 
linear. For this purpose, filtering in 
the form developed by Dr. Kalman of 
RIAS is most suitable. Finally, as the 
parameters are estimated, it is nec­
essary to check that the dynamic 
model obtained is described by a 
well-conditioned matrix and that the 
resulting system is controllable, ob­
servable, and stable.

As a final example of the applica­
tions of computers to control, Dr. 
Bertram mentioned a particular re­
actor which was controlled by a com­
puter using a program written in his 
laboratory. The dynamic equations in­
volved seven states with four inputs 
in a nonlinear relationship. There were 
constraints on both state variables 
and control variables. In this case, the 
theory of dynamic programming was 
used to compute the optimal policy 
for a total of 476,000 states, a com­
putation of which took approximately 
82 minutes on a 7090 computer.

GENE FRANKLIN

I economy influences the criteria in an 
unknown way.

The second data necessary for ap­
plication of the optimal control the­
ory is that of a model of the dynami­
cal system. Typically, in the processes 
with which Dr. Bertram is familiar, the 
plants have approximately 200 output 
variables and from ten to thirty con­
trolled inputs. Of these many varia­
bles, only a few may be significant or 
enter directly into the performance 
criterion. The selection of the sig­
nificant variables, and particularly the 
relations among those that appear in 
the performance criterion, is a prob­
lem of model making, the other very 
difficult aspect of the application of 
computers to complex processes. 
Generally speaking, this aspect of the 
problem begins with the postulation 
of a functional form of the relation­
ship and the use of observations of 
the process to fit a statistically best 
model of this class to the observed 
data. During this data reduction, it 
is necessary to estimate the param­
eters in the dynamical equations, 
the state variables, and to take into 
account obviously erroneous data due 
to malfunction of unlikely phenomena

A
2-1/4" x 1-1/2" x 3/4" 3-3/16"x 2-3/8"x 1-1/2" 

$142.00 $247.00

P45 is a high speed operational amplifier 
with 20 nanoseconds risetime. SP656 is 
a chopper stabilized operational ampli­
fier with typical drift over 8 hours of less 
than 1 /zv and typical input current of 
10”” ampere. This growing family of 
PHILBRICK solid state operational ampli­
fiers including P2, P45, P55. P65A, 
PP65A, P75 and SP656 offers a wide se­
lection for your applications-, open loop 
gains from 20,000 to 100.000,000; out­
puts from 1 to 15 ma-, bandwidth up to 
1.6 MC. Companion booster amplifiers 
P5, P66 and PP66 supply up to 20 ma 
output current. All these amplifiers re­
quire ±15 VDC (see below). Single unit 
prices range from $45.00 to $252.00.

TEC M- SER, INC. 
ELECTRON ICS 
ENGINEERING 
REPRESEN TAT IVES 
6061 W. 3rd St., Los Angeles 36, Calif. WE 7-0780 
800 San Antonio Rd., Palo Alto, Calif. DA 6-9800 
P.O. Box 6544, San Diego, Calif. AC 2-1121
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From de through microwave, your Neely Field 
Engineer is the man to call for your instrumen­
tation and system requirements.He represents the 
quality equipment manufactured by the Hewlett- 
Packard family of companies. He has the right 
answer for your instrumentation needs, and 
further, he is a seasoned engineer who is a true

specialist in the application of test instruments 
and related equipment. Your Neely Field Engi­
neer is backed up by a complete office staff, 
including extensive order processing and follow­
up facilities. An added value is Neely’s local 
service centers assuring you of continuing satis­
faction with your instrument purchases.

enterprises
thirty years of service
an affiliate of Hewlett-Packard, representing Boonton Radio, Dymec, Harrison Laboratories, Hewlett-Packard, 
F.L. Moseley and Sanborn Company. Offices: North Hollywood: 3939 Lankershim Boulevard, TR 7-1282 ; San Diego: 
1055 Shafter Street, AC 3-8103; San Carlos: 501 Laurel Street, 591-7661; Sacramento: 1317 Fifteenth Street, 
01 2-8901; Scottsdale: 3009 North Scottsdale Road, 945-7601; Tucson: 232 South Tucson Boulevard, MA 3-2564; 
Albuquerque: P.O. Box 8366, Station C, 6501 Lomas Blvd., N.E., 255-5586; Las Cruces: 114 South Water St., 526-2486

8204
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101 1-D Industrial Way. 
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Hill Company, J. T.
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Logan & Associates, Jack 
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Moxon Electronics
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Costello & Company 
535 Middlefield Road, 
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San Francisco: OV 1-3874

Heaton Co., James S.
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Long & Associates, Inc.
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McCarthy Associates 
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McDonald Associates 
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Artwel Electric, Inc.
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San Francisco: JU 6-4074

Ault Associates
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626 Jefferson Ave., 
Redwood City: EM 8-7757

Compar San Francisco
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Digital Electronics, Inc.. 
Digitronics Corp  
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Dymec, Division of Hewlett-Packard 
Dynatran Electronics Corp
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E-H Research Laboratories, Inc  
Elco Corporation  
Elcor, Inc  
Eldema Corporation  
Electra Manufacturing Co  
Electro Assemblies, Inc  
Electronic Modules Corp  
Electronic Products Corp  
Electronic Research Assoc., Inc  
Elgin-Advance  
Emcor, Ingersoll Products Div  
EMI ------- ---------
Empire Devices, Inc  
Eppley Laboratory, Inc  
Etchomatic, Inc  
Eubanks Engineering Company..

Fabri-Tek, Inc  
Fabricast Inc  
Fairchild/Dumont Labs  
Fil-Shield Div. of Filtron, Inc. 
Filters, Inc  
Flow Corporation  
Fluke Mfg. Co., John 
Forbes and Wagner, Inc  
Franklin Systems, Inc  
Frenchtown Porcelain Company 
Frequency Engineering Lab.

General Instrument, Capacitor Div..
General Instrument, Semiconductor Div  
General Meters, Inc..................................................
General Ultrasonics Div., Acoustica Assoc. 
Genistron, Inc  
Globe Industries  
Gruenberg Electric Company  

Hammarlund Manufacturing Co­
Hamner Electronics  
Harrison Labs., Div., H-P 
Heli-Coil Corp  
Heller Industries, Inc  
Hewlett-Packard Company  
Hitemp Wires.......................................
Holt Instruments Laboratories 
Hughes Aircraft Co., Instruments. 

IMC Magnetics Corp.  
Industrial Instruments, Inc  
Inland Motor Corp  
International Resistance Co  
ISO/Serve, Inc  

J-Omega Company  
J-V-M Microwave ...............

Keithley Instruments  
Kepco, Inc  
Kina-Technics International  
Kinetics Corporation...  
KRS Electronics  
Kulka Electric Corp

Ace Engineering & Machine Co  
Adeem Corporation  
Adirondack Wire & Cable Co., Inc 
AD-YU Electronics Labs, Inc  
Aertech  
Airborne Instruments Laboratory.. 
Airflow Company  
Alan Electronics .........................
Alfred Electronics  
American Nuclear Corp  
Ammon Instruments, Inc ...............
Antlab, Inc  
Applied Magnetics Corporation. 
Applied Microwave Lab., Inc. 
Applied Research, Inc  
Applied Systems Corporation  
Applied Technology, Inc  
Arizona Instruments  
Arra -.........................................
Astrodata, Inc  
Astron (Skottie Electronics) Corp. 
Autronics Corporation  
Avnet Instrument Corp......................

Ballantine Labs, Inc  
Barnes Engineering Company
Bausch & Lomb, Inc  
Bay State Electronics Corp  
Beckman/Berkeley Division.. 
Beckman/Stevens-Evans, Inc...........
Behlman/lnvar Electronics Corp.. 
Biocom, Inc.................................... -
Blaw-Knox  
Block Associates, Inc  
Boesch Mfg. Div., Waltham Precision Inst. Co 
Bogart Mfg. Corp — 
Boonshaft & Fuchs, Inc.. . 
Boonton Electronics Corp. 
Boonton Radio Co., Div. of Hewlett-Packard 
Burr-Brown Research Corp  
Burroughs Corp., ECD  
Burton, Trans Electronics, Div

California Instruments Corp  
California Technical Industries  
Century Electronics & Instruments. 
Chrono-Log Corp ...
Cimron Corporation.....................
CircuitDyne Corp  
Clairex Corp  
Communication Electronics  
Components Engineering & Mfg. Co. 
Computer Instruments Corp.  
Computer Measurements Co .
Continental Connector Co  
Continental Sensing, Inc  
Coopertronix, Inc  
CTS Corp

Dale Electronics .................... .
Dana Laboratories, Inc  
Datamec Corporation  
Datapulse, Inc  
Decker Corporation  
DeMornay-Bonardi Corporation  
Diamond Antenna & Microwave Corp 
Di/An Controls, Inc



MANUFACTURER/REPRESENTAT1VE INDEX

I

MNBOtaM&B3£=^33Z

I
I

Omni Spectra, Inc
Optimation, Inc
Oread Electronics Laboratory, Inc,

Peninsula Associates
1345 Hancock Street, 
Redwood City; EM 9-1226

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

Walter Associates
McCarthy Associates 

.O'Halloran Associates 
The Thorson Company 
.. .Schwarzschild Assoc.

.........Ault Associates 
.............. Ault Associates

O'Halloran Associates
3921 E. Bayshore
Palo Alto; DA 6-1493

Perlmuth Electronics
941 Charleston Road, 
Palo Alto: DA 1-5C64

... Schwarzschild Assoc. 
........ Jay Stone & Assoc.

..O'Halloran Associates 
R. W. Thompson Assoc. 
......Perlmuth Electronics 
.....McCarthy Associates 
.................... Tech-Ser, Inc. 
... James S. Heaton Co. 
............Cain & Company 

_T. Louis Snitzer Co.

Laser Systems/Lear Siegler, Inc. {Trion Inst.) 
Lavoie Laboratories, Inc  
LEE  
Lind Instruments, Inc  
Lion Research Corp....................................................
Lockheed Electronics  
Lumatron Electronics, Inc

Rixon Electronics, Inc-------------
RHG Electronics Laboratory.
Rohde & Schwarz Sales Co....
Rowan Controller Co.—
Rutherford Electronics

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

............. O'Halloran Associates 
.........Birnbaum Sales Co. Inc. 
• Tech-Ser, Inc. 
............Compar San Francisco 
.....................Long..& Assoc., Inc. 
..........................W...K. Geist Co. 
......... Richard A. Strassner Co. 
.................... T...Louis Snitzer Co. 
..................... Elliott Recht Assoc. 
Components Sales Calif., Inc. 
.......................T. Louis Snitzer Co. 
................................. Tech-Ser, Inc.

Stone & Assoc., Jay
349 First Street, 
Los Altos; 948-4563

Strassner Company, Richard A. 
885 No. San Antonio Rd., 
Box 927, Los Altos: 948-3334

Tech-Ser, Inc.
800 San Antonio Rd-
Palo Alto; DA 6-9800

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

The Thorson Company 
2443 Ash Street 
Palo Alto; DA 1-2414

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

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

West Eleven, Inc.
210 California Ave., Suite K.
Palo Alto; 321-3370

Whychell Company, T.
580 Spargur Drive, 
Los Altos: 948-0355

Wright Engineering
126 - 25th Ave-
San Mateo; 345-3157

Magnetic Metals, Inc  
Marconi Instruments..  
Maser Optics, Inc., Trident Div.....
McLean Engineering Labs  
McLean Syntorque Corporation  
Melabs  
Melcor Electronics Corp......................
Merrimac Research & Development. 
Metron Instrument Co  *
Micro-Power, Inc  
Micro-Tel Corp  
Microtran Company Inc  
Microwave Associates  
Microwave Electronics Corp 
Microwave Technology, Inc. 
Mid Eastern Electronics, Inc. 
Millitest Corp.  
Molecular Dielectrics  
Moseley Co., F. L  
Motorola, Inc .
MSI Electronics, Inc

Narda Microwave Corp O'Halloran Associates 
National ResisTronics, Inc Richard A. Strassner Co. 
Neff Instrument Company Ault Associates 
Nesco Instruments (Div. of Datapulse, Inc.) . Schwarzschild Assoc. 
NJE Corporation Ault Associates 
North Atlantic Industries, Inc Tech-Ser, Inc. 
North Hills Electronics, Inc ................................. G. H. Vaughan

......Walter Associates 
McCarthy Associates 

V. T. Rupp Co.

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

Schwarzschild Associates 
363 Douglass Street, 
San Francisco; UN 1-6117

Snitzer Co., T. Louis 
1020 Corporation Way 
Palo Alto; 968-8304

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

.......................Compar.. San Francisco 
.................................. Moxon...Electronics 
• Peninsula Associates 
.............................. T. Louis Snitzer Co. 
.............................. T. Louis Snitzer Co. 
..............................Perlmuth...Electronics 
• Components Sales Calif., Inc. 
• G. H. Vaughan 
.Components Sales California, Inc. 
................................. Walter Associates 
..................................Walter..Associates 
..................... Richard A. Strassner Co. 
...............................Elliott Recht Assoc. 

Jay Stone & Associates 
. Walter Associates 

Perlmuth Electronics 
Components Sales California, Inc. 
.............................. Artwel Electric, Inc. 
................................... Neely..Enterprises 
............................Perlmuth... Electronics 
..................................Walter. Associates

Tamar Electronics, Inc...................-.............
Tech-Stok, Inc........................-- ..
Telonic Industries and Engineering .
Tenney Engineering, Inc... 
Test Equipment Corp.........
Thermal Systems, Inc  
Trak Microwave Corp  
Triconix Inc —  
Tri-Ex Tower Company------
Trimm Inc.................... ..............
Trygon Electronics, Inc.-----
Tucor Company------------------

United Shoe Machinery Corp—  
Unitrode Transistor Corp .......................
Utah Research & Development Co., Inc,

-------------------Long & Assoc., Inc.  
--------------------- ------G. H. Vaughan 
------------ Goodrich & Associates 

Perlmuth Electronics 
McCarthy Associates 

------------------Wright Engineering 
-------------------Jay Stone & Assoc.  
- -----------Tech-Ser, Inc.
------- ------Compar San Francisco 

---------- Tech-Ser, Inc. 
Schwarzschild Assoc.

 V. T. Rupp Co.
O'Halloran Associates 
-....... ....Premmco, Inc.

Long & Assoc., Inc. 
Peninsula Associates 

   West Eleven, Inc.

Ward-Leonard Company. ..  
Waters Corporation, The------------
Wafers Manufacturing, Inc  
Watkins-Johnson Co - 
Wavetek —  
Wayne-George Corp—  
Weinschel Engineering, Inc  
Weldmatic Div. of Unitek Corp. 
Welwyn ...........................
WEMS, Inc,..................................—
Wesco Electrical Co., Inc.. 
Wilk Instruments------ -------------------
Wiltron Co -----------------
Wincharger Corp. (Zenith Radio Corp.) 
Winchester Electronics, lnc_  
Winslow Electronics, Inc -  
Wyle Labs/Mfg. Div----------- ----------------------

REPRESENTATIVE DIRECTORY ------------------------

............................ -------- Costello & Co. 
............ Walter Associates

~ W. K. Geist Co. 
----------------------Artwel Electric, Inc. 
------------------------- Moxon Electronics

.................... The Thorson Company 
—..........................Neely Enterprises
----------- -----— Perlmuth Electronics 

—West Eleven, Inc. 
----------------7----------W. K. Geist Co. 
--------------Richard A. Strassner Co.

O'Halloran Associates 
  McDonald Associates

...... T. Louis Snitzer Co.
Carl A. Stone Associates 
....... James S. Heaton Co. 
.......... Peninsula Associates

Sage Laboratories „...............
Sanborn Company ..............
Sangamo Electronics Div  
Scientific Data Systems ....
Scott, Inc., H. H —...............
Sealecfro Corporation.  
Sensitive Research Instrument  
Shielding Division, Shieldtron, Inc.. 
Sierra Electronic Div. of the Philco Corp. 
Singer Metrics (Panoramic Products)  
Solid State Products, Inc.................................
Somerset Radiation Labs - - — 
Sorensen O'Halloran Associates 
Sperry Microwave Company .............................. McCarthy Associates
Sperry Rand, Electronic Tube Div Cain & Company 
Star-Tronics, Inc ____________________ Richard A. Strassner Co.
Stevens Manufacturing Co _________ Artwel Electric, Inc.
Systems Research _ Moxon Electronics 
Systron-Donner Corporation Ault Associates 

 Tally Register Corp-----------------------------------------------------Moxon Electronics
_Premmco, Inc. 
__ Tech-Ser, Inc. 

T. Louis Snitzer Co. 
....The Thorson Company 

V. T. Rupp Co. 
Costello & Co. 

Wright Engineering 
__________ Peninsula Associates

.R. W. Thompson Associates 
—R. W. Thompson Associates 
.. Moxon Electronics

Wright Engineering

...Premmco, Inc. 
 Compar San Francisco
 The Thorson Company

Varian Associates, Recorder Division McCarthy Associates 
Velonex... ................... .Ault Associates
Vernistat Division Perkin-Elmer Corp Artwel Electric, Inc. 
Vidar Corporation Moxon Electronics 
Volumetries —  .Schwarzschild Assoc.

Pacific Data Systems - 
Paradynamics, Inc  
Peerless Electrical Products .........
Philbrick Researches, Inc., George A. 
Philco (Microwave Div.)  
Phillips Control Relays ....................
Physics Research Laboratories, Inc  
Plastic Capacitors, Inc ................
Polarad Electronics  
Potter and Brumfield  
Precision Mechanisms Corp 1 
Probescope Company, Inc  
Pyrofilm Resistor Company, Inc

Quality Transformer & Coil Co., Inc. 
Quan-Tech Labs

Radiation at Stanford  
Radiation Instr. Devel. Labs., Inc  
Raytheon - Distributor Products .
Raytheon (Industrial Division)  
RdF Corporation  
Reeves Soundcraft...............................
Remanco, Inc ....................-
Rese Engineering, Inc -

june 1 , 196 3 grid — 1 9



f section
MEMBERSHIP Electronic

BendzFisher

7.5-8.0 db noise figure

Index to Advertisers

10

 E. A. Fox

16

june 1, 1963
2 0 — grid

1 

7

Engineers and 
Scientists

Senior Member

Louis L. Fisher Waldemar I. Bendz

ALL SOLID STATE 
MIXER/PREAMPLIFIERS 

IF POST-AMPLIFIERS
Integrated packages — 

tested from microwave to IF •
Compact and rugged 

Low power drain

Andrew Corporation  

Bell Aerosystems Co  

Brown, Wen  

Communicom  

Cushman Electronics Inc  

FMC Corporation  

Forum Personnel  
General Capacitor Company . 

Gertsch Products, 
Incorporated  

Granger Associates 
Hammarlund Mfg. Company 

Hewlett-Packard Company . 

Hughes Aircraft Company ... 

Kittleson Company 

National Press  

Neely Enterprises 

O’Halloran Associates  

Ostrander Associates  
RHG Electronics Laboratory, Inc. 

Semiconductor Specialists, Inc. ... 

Stevens Mfg. Company  

Tech-Ser, Inc..........................................

Tektronix, Inc..........................................

Varian Associates 

(Companies pay the jee, 
oj course.)

OSTRANDER
ASSOCIATES 
AGENCY

15

8

3

13

8

16

12

IF POST-AMPLIFIERS
Built-in detector

......11

16

 9

2, 12

.12

.20

.20

.14

MIXER/PREAMP COMBINATIONS
Low noise figure—2N2415 IF input stage

Associate

L. J. Wall

Drop in for a free 
ABACUS

825 San Antonio Road 
Palo Alto, California 
DA 6 0744

Back Cover

Inside Front Cover

17

Inside Back Cover

10

RHG ELECTRONICS LABORATORY, INC.
94 Milbar Blvd., Farmingdale, L.I., N.Y.

Engineering-Sales Representative:
WALTER ASSOCIATES

P.O. Box 790, Menlo Park, Calif.
(415) DA 3-4606

Center 
Freq.

30 me
30 me
60 me

Band­
width- 
2 me 

10 me 
10 me

Risetime
0.5 /xsec
0.1 #sec
0.1 /xsec

Model
ET 3002
ET 3010
ET 6010

Frequency
7.5- 8.5 Ge
8.5- 9.5 Ge
9.5- 10.2 Ge

Gain
90 db
80 db
80 db

COAXIAL
Model
MP1-2
MP2-4
MP4-8

Frequency
1- 2 Ge
2- 4 Ge 
4-8 Ge

WAVEGUIDE
Model
MP-7
MP-8
MP-9
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25 db gain from RF to IF 
IF bandwidth 10 me 

Specify 30 or 60 me IF 
Price: All units $575.00
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W. R. Shrader 
C. P. Simoes 
M. E. Stangl 
J. O. Tuttle

K. F. Viaggi

the

and learn about the 
opportunities for career 
advancement icith our 
many client firms on both 
the West and East Coast.

E. K. Akamine 
M. L. Canez
L. H. Cattermole 
D. R. Copenhagen 
A. De Laet
R. E. Doerr 
W. L. Duke
F. G. Ehler
G. M. Fannon
H. L. Frantz 
D. B. Gasich 
R. L. Gifford
M. I. Gold 
J. M. Haar

Emitter follower output 
t ■■ JU - u ! I —r# re F e7 .

jgri J

These amplifiers also available at 20 and 42 
me center frequencies. Price: All units $325.00

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

Following are the names of indi­
viduals who have been elected to 
current membership:



GERTSCH

I

i

PCR-l Phase Comparison Receiver

!i I

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 10'° 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-l.

be rise/==^
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
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STANDARD SERVO COMPONENTS

METALLURGICAL CORPORATION

ROTEK

Applied

HEDCOR
Dynamics

Hyperion

FANSTEELffl
/_ STERLING 
INSTRUMENT

INSTRUMENTS:
Acceleration Switches
Amplifiers —Computers
Digital Equipment —Servo Analyzers 
Electronic Filters —Power Supplies 
Gyro, Synchro and Resolver Test Equipt. 
Infrared Detectors, Materials, Systems 
Microwave Test Equipment 
Pulse Generators
Range Timing Equipment
Voltage Reference Standards

micro slateMicrotech
. lull : ... O> .•.(Wi n —<

Company
Kittleson Company provides Engineered Representation for 
Users and Manufacturers of Electronic Instruments and Com­
ponents in the following listed product areas.
COMPONENTS:
Crystal Filters, Discriminators, etc.
Gear Heads, Reducers, Clutches, etc.
Microwave Components
Nuclear Batteries, Timers and Pack^s
Panel Meters —Control Meters
Printed Circuit Boards
Semiconductors
Servo Motors, Tach., Servo Assys.
Snap Action Switches

INC

Eliminate the Need for
...... STOCK KHS
Precision, readily available Sterling Standard Mechanical Servo 
Components with materials and finishes to meet your particular 
application requirements are now in stock on the West Coast. Units 
are finished in accordance with Certified AN, Federal or Mil Specs 
with tolerances as specified.
Sterling manufactures over 20,000 precision designed and engi­
neered Mechanical Servo Components including Clutches, Brakes, 
Differentials,. Limit Stops, Speed Reducers, Gear Heads, Cou­
plings, Bellows, Electronic Hardware, Terminals, Tool Components, 
Engraved Dials, Breadboard Kits, Clamps and Precision Shafting. 
Units are designed for quick and economical assembly, to make 
interchangeability a reality.
For your experimental, prototype and production requirements of 
Mechanical Servo Components contact....

416 No. La Brea Ave., 
L.A. Calif. WE 3-7371

809 San Antonio Road,
Palo Alto, Calif. DA 6-7410

San Dlego-Zenlth 2-1983
Albuquerque, New Mexlco- 

-Enterprlse 694
Alamogordo, New Mexlco- 
-Enterprlse 694

El Paso, Texas,-Enterprise 619
Phoenix and Tuscon, Arlzona-

■Enterprlse 7527


