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April, 1963: 
Cover: A decision‐making simulation is diagrammed, using computer analysis 

and reports.  More is on page 5. 
Page 9: The WEEF scholarship fund supports a number of students at schools 

throughout the west.  C. Lester Hogan, VP and general manager for 
semiconductors at Motorola in Phoenix, is a trustee.   “Hogan’s Heroes” 
leave Motorola in 1968 to take over Fairchild.  He receives several IEEE 
and MTT awards. 

Page 18: Stanford’s Arthur Schawlow, Nobel prize winner for the laser, receives 
a British scientific honor from the Institute of Physics, which comes with a 
prize of 50 guineas.  He showed up as a guest one day in my physics class, 
where he popped a Mickey Mouse balloon inside a clear balloon with his 
new invention. 
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1 WATT MIN. 
AT 11.7-12.7 Gc*

Varian’s new VA-237A reflex klystron offers exceptional performance for microwave relay appli­
cations. Conduction cooled, tube has a temperature coefficient of less than 10 kc per °C when 
used with a suitably-designed vapor-cooled heat sink. Other features include 5000 hours life 
warranty; advanced design external cavity for noise-free wide range tuning; excellent modulation 
characteristics. The VA-237A is designed for use with WR75 waveguide. ■ For price, delivery,and 
technical infomation on these new tubes, contact the Varian Field Area Sales Office nearest you, 
or write Tube Division, Palo Alto. ■ *Available soon: the VA-237B, featuring the same superior 
characteristics, and covering 10.7-11.7 Gc.

©VARIANTS— MICROWAVE TUBE GROUP: PALO ALTO TUBE DIVISION • BOMAC 
DIVISION • SFD LABORATORIES, INC. • SEMICON OF CALIFORNIA, INQ 
VARIAN ASSOCIATES OF CANADA, LTD. • SEMICON ASSOCIATES, INC.
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SYSTEM DEVELOPMENT
Comrnunicom is now in expanded 
quarters in Palo Alto. Half of 
the plant is devoted to research 
and development and half 
to manufacturing.

Comrnunicom 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.

volume 9, number 15

APRIL 1 ,
Published twice a month except July and August by San Francisco Section, 

Institute of Electrical and Electronics Engineers

COMPONENT PRODUCTION
Comrnunicom supplies a wide 
variety of Tillers and networks 
using toroidal coils and ferrite 
pot-core coils. If your filter is not in 
stock, Comrnunicom 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.

JAMES D. WARNOCK, Executive Editor
Address all correspondence, editorial and advertising material to:

IEEE OFFICE, SUITE 2210, 701 WELCH ROAD, PALO ALTO. CALIFORNIA

Mailing office of publication: 394 Pacific Ave., Fifth Floor. Second class postage paid at San Francisco, Calif.

Subscription: $4.00 (members); $6.00 (others); overseas, $7.00 per annum.
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and the industry in which their firms 
are engaged. In this way the effects 
of one or more years' decisions can 
be observed in one day's decision­
making. More on decision-making is 
given on page 5. Cover layout by Joe 
Kirk, staff artist at the IBM San Jose 
Development Laboratory.

A management decision-making 
simulation is shown schematically 
against a background of an actual 
computer-generated report from 
which decisions are made. Assisted 
by computer reports, a number of 
management teams can make a series 
of decisions which affect their firms

i e e e section chairmen
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MEETING CALENDAR

• Wednesday, April 38:00 P.M.reporters

• Tuesday. April 95:30 P.M.

PA-

TECHNICAL DIVISIONS
8:00 P.M. • Thursday, April 18

PROFESSIONAL TECHNICAL GROUPS

I
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CONTROLS: 
. HEWLETT-

SAN FRANCISCO SECTION
AIEE/IEEE Past Chairmen's Night 
"Let's Go With McGuffey" (a talk
Speaker: Ralph W. Seely, vice 

of U.S. Steel
Place: San Francisco Engineers Club, 15th Floor, 206 Sansome St., San Francisco 
Happy Hour: 5:30; Dinner: 6:30; Meeting: 7:30
Reservations: Doug Dodds, EX 2-5353

on the free-enterprise system) 
president of sales, Columbia-Geneva Steel Div.

Industrial 8:00 P.M. • Tuesday. April 2
"The Modern Cement Plant—Process and Electrical .Equipment"
Speakers: Kenneth E. Olsen, chief project engineer, cement and gypsum proj­

ects; A. R. "Bud" Olds, electrical engineer, Kaiser Engineers
Place: Room 232, Pacific Gas & Electric Bldg., 245 Market St., San Francisco

SAN FRANCISCO SECTION
(Joint meeting with PTGMTT)
Honoring 1962 Prize Award Winners and IRE/IEEE Fellows
"Spanning the Infrared-Microwave Gap"
Speaker: Dr. Paul D. Coleman, visiting professor, Hansen Labs, Stanford
Place: Physics Lecture Hall, Room 101, Stanford University
Dinner: 6:00 P.M., Red Shack, 4085 El Camino Way, Palo Alto
Reservations: Mrs. Doris Gould, DA 1-1332

SANTA CLARA VALLEY SUBSECTION 8:00 P.M. • Wednesday. April 24

"Oceanography—A Field of Expanding Technical Horizons"
Speaker: John H. Clotworthy, general mgr., ordinance division, Westinghouse

Electric Corporation, Defense Center, Baltimore, Md/
Place: Lockheed Missiles & Space Company Auditorium, Bldg. 202. 3251 Han­

over St. (Stanford Industrial Park), Palo Alto

Communications
(Joint meeting with PTGCS, see below)

production staff
EDITORIAL ASSISTANT: DORIS GOULD 
ADVERTISING ASSISTANT: CAROLE

POWELL

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.

HISTORIAN: EARL G. GODDARD.
VARIAN ASSOCIATES

TECHNICAL DIVISIONS:
COMMUNICATIONS: ALFRED R. 

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

WELL ELEC., INC.
INSTRUMENTATION & (

RONALD K. CHURCH. 
PACKARD CO.

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

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

Antennas & Propagation 8:00 P.M. • Wednesday. April 10
Lecture No. 4: "Laser Developments Overseas—Report on Third International

Quantum-Electronic Conference, Paris, 1963"
Speaker: Dr. Malcolm Stitch, Hughes Aircraft Co., Culver City
Place: Physics Lecture Hall, Stanford University
Dinner reservations: Darlene Wheeler, DA 6-6200, Ext. 2695

Automatic Control 8:15 P.M. • Thursday, April 11
"Air Traffic Control; the Man-Machine Relationship"
Speaker: Dr. Albert S. Jackson, president, Control Technology, Inc.
Place: Electrical Engineering 126, Stanford University
Dinner: 6:15 P.M., Palo Alto Cabana
Reservations: Mrs. Pauline Eckman, DA 1-3300, Ext. 268, by noon, Wednesday, 

April 10

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

McAllister, san jose state
ANTENNAS AND PROPAGATION:

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

RADER. BECKMAN/SPINCO DIV.
COMMUNICATIONS SYSTEMS: 

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

in LABORATORIES
ELECTRON DEVICES: MAHLON 

FISHER. SYLVANIA
ELECTRONIC COMPUTERS: WILLIAM 

DAVIDOW. GENERAL ELECTRIC
ENGINEERING MANAGEMENT:

LEONARD M. JEFFERS. SYLVANIA
ENGINEERING WRITING AND

SPEECH: DOUGLAS WM. DUPEN.
STANFORD LINEAR ACCELERATOR

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 AND QUALITY CON­
TROL: W. WAHRHAFTIG. PHILCO

SPACE ELECTRONICS AND TELEM­
ETRY: TOM LINDERS. LOCKHEED



MEETING CALENDAR
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• Wednesday, April 248:15 P.M.

• Wednesday, May 29

• Wednesday, April 38:00 P.M.

I

• Wednesday, April 1 78:00 P.M.

public information officer, Stanford Linear

i

above)
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Radio Frequency Interference
"Electromagnetic Compatibility"
Speaker: H. M. Sachs, director of technical operations, Electromagnetic Com­

patibility Analysis Center, Annapolis, Md.
Place: Lockheed, Bldg. 104, Sunnyvale

Instrumentation & Measurement
Lecture No. 4: "Detection of Planetary Life 
Speaker, place to be announced

Military Electronics
The Stanford Two-Mile Linear Accelerator"

Speaker: Douglas Wm. Dupen,
Accelerator Center, Stanford

Place: Lockheed Auditorium, 3251 Hanover St., Palo Alto 
Dinner: 6:30 P.M., Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: Vic Conrad's office, DA 6-4000, Ext. 2212

• Wednesday, April 10 

see above)

ap r i I 1 , 19 6 3

9:00 A.M. • Saturday, May 25 

(special PTGEM meeting)

Microwave Theory & Techniques 8.00 P.M.
(Tutorial Lecture Series: Joint with PTGAP, PTGED, and PTGSET,

Space Electronics & Telemetry 8:00 P.M. • Wednesday, April 10
(Tutorial Lecture Series: Joint with PTGAP, PTGED, and PTGMTT, see

Microwave Theory & Techniques 
(Joint with SFS, see above)

Engineering Management
Program: Management Decision-Making Game
Place: IBM, San Jose
Reservations: W. D. Bolton, 227-7100, Ext. 2711; limited to first 36 PTGEM 

members calling before May 10

Ralph ir. Seely 

meeting ahead 

McGUFFEY RIDES AGAIN
"Let's Go With McGuffey." a talk 

on the free-enterprise system, will be 
the subject of Ralph W. Seely, vice 
president of sales, Columbia-Geneva 
Steel Div. of U.S. Steel, at the annual 
AIEE/IEEE past chairmen’s night on 
April 9.

(Continued on page 6)

Electron Devices 8:00 P.M. • Wednesday, April 10
(Tutorial Lecture Series: Joint with PTGAP, PTGMTT, and PTGSET, see above)

Communications Systems
(Joint with TDC)

The Duobinary Techniques for Digital Communications"
Speaker: Adam Lender, senior staff engineer, Lenkurt Electric Co., Inc.
Place: Lenkurt Electric Co., Inc., engineering bldg., Brittan Ave. and Industrial

Way, San Carlos
Dinner: The Gold Platter, 1000 El Camino Real, San Carlos
Reservations: Sue Manzi, LY 1 -8461, Ext. 430

Instrumentation & Measurement 8:15 P.M.
Lecture No. 5: "Instrumentation for Man in Space" 
Speaker, place to be announced

8:00 P.M. • Thursday, April 11

meeting ahead
MANAGEMENT GAME

A particularly interesting and un­
usual meeting will be held at 9:00 
a.m. on Saturday, May 25, at IBM, 
San Jose, where PTGEM members 
will participate in a management de­
cision-making game. The game is de­
signed to permit executives to see in 
one day the results of their decisions 
over a one- to two-year span of busi­
ness operation.

Each set of executive team de­
cisions causes definite interacting re­
sults in the computer-simulated mar­
ket; the results are returned each 
half-hour to the executive teams and 
provide a basis for the next set of 
decisions. These decisions in turn 
affect the next set of results, etc. Thus 
the effects of decisions involving the 
allocation of funds for inventory, pro­
duction, sales, advertising, engineer­
ing R&D, capital plant improvements, 
etc., can be promptly seen and evalu­
ated as they affect both the individ­
ual business and the entire industry 
market.

Reservations, limited to the first 36 
PTGEM members responding before 
May 10, can be made by writing or 
calling W. D. Bolton, IBM, Monterey 
and Cottle Roads, San Jose 14, 227- 
7100, Ext. 2711.

8:00 P.M. • Thursday, April 18
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Olsen 

meeting ahead
ELECTRIFIED CEMENT PLANTS

The April 2 meeting of the Indus­
trial Division will hear two recognized 
authorities discuss their favorite sub­
ject—the engineering design of ce­
ment plants.

The speakers will be Kenneth E. 
Olsen, chief project engineer, cement 
and gypsum projects, and A. R. "Bud1' 
Olds, electrical engineer, both from 
Kaiser Engineers.

Discussion will include the industry 
trend toward larger machines and a 
higher degree of automation, with its 
effect on the ratio of capitalized cost 
to barrels-per-year of production 
capacity. Reference will be made, in­
cluding slides, to the fifth and newest 
plant of Permanente Cement recently 
designed and constructed by Kaiser 
Engineers at Helena, Montana.

Albert S. Jackson
He developed the fast-time simula­
tion model currently being used ex­
tensively by two divisions of the 
agency. In that model, both con­
trollers and pilots are represented by 
IBM 7090 subroutines. He has also 
had extensive experience in real-time 
simulation of automated ATC con­

cepts.
Problems involving representation 

of men in the control loop by com­
puter logic will be discussed. Also 
covered will be the role of real-time 
simulation to study man-computer 
communications and interaction.

Dr. Jackson received his B.S. and 
M.S. in electrical engineering from 
Cal Tech and his Ph.D. from Cornell 
University. He taught at Cornell for 

(Continued on page 8)

MORE SFS

Guests of honor, in addition to Mr. 
Seely, will be past chairmen and their 
ladies. The dinner meeting will be 
held at the San Francisco Engineers 

Club.
Mr. Seely graduated from the Uni­

versity of Illinois with a B.S. degree in 
mechanical engineering and is a mem­
ber of ASME. He started his engi­
neering career with GE at Schenec­
tady, joining the former Consolidated 
Steel Corp, six years later as assistant 
welding and metallurgical engineer. 
He was elected a vice president 
when the company became a division 
of U.S. Steel, was named vice presi­
dent and assistant to the president in 
1951, vice president and general man­
ager of Consolidated Western in 
1953, and was appointed to his pres­
ent position in 1955.

Adam Lender 

high-frequency radio circuits. An un­
usual feature of the duobinary tech­
nique in data transmission applica­
tions is the capability of error detec­
tion, which is accomplished in a sim­
ple manner without introducing re­
dundancy into the original data. Ad­
vantage is taken of the fact that the 
duobinary train of pulses follows a set 
of predetermined rules. All bursts of 
odd-numbered errors are detected, 
as well as most bursts of even-num­
bered errors, twhich violates the duo­
binary principles.

A review of the current high-speed 
data transmission techniques will be 
given, followed by the presentation 
of the duobinary technique, both 
from the theoretical and the prac­
tical point of view. Finally, a suitable

meeting ahead

NEW DATA TECHNIQUE
An entirely new technique for high­

speed data transmission will be dis­
cussed at the April 18 PTGCS/TDC 
meeting by Adam Lender, senior 
staff engineer in the advanced de­
velopment laboratory at Lenkurt Elec­
tric Co., Inc.

Termed duobinary, where "duo" 
indicates doubling of the bit capacity 
of a straight binary system, the tech­
nique represents a unique combina­
tion of signal design and digital cod­
ing. Its speed capability equals that 
of quarternary systems, yet the duo­
binary technique exhibits superior 
performance in the presence of trans­
mission impairments. An important 
advantage of this technique is that 
the amount of circuitry required and 
the degree of complexity are similar 
to a straight binary system and much 
less than for a typical quarternary 
system.

The process is sufficiently general 
so that it is applicable, for example, 
to both serial transmission over wire 
lines and parallel transmission over

embodiment of the technique will be 
discussed, as well as the actual per­
formance figures.

Mr. Lender received his B.S.E.E., 

(Continued on page 8)

meeting ahead
TOWER TO COMPUTER

Dr. Albert S. Jackson, president of 
Control Technology, Inc., Long Beach, 
will discuss "Air Traffic Control: The 
Man-Machine Relationship" at the 
April 1 1 meeting of PTGAC.

Automation of the air traffic con­
trol system poses many questions that 
are not yet answered. Underlying 
most of the basic questions is the 
broad area of man-machine relation­
ships. Dr. Jackson will discuss the basic 
concept of automated air traffic con­
trol and then detail the terminal area 
control problem. Problems involved 
in the basic man-computer relation­
ship will be discussed. The past, cur­
rent, and future research applications 
of fast-time and real-time simulation 
will be covered in some detail.

The speaker has devoted the past 
four years to studies involving auto­
mated air traffic control concepts for 
the FAA. He directed the TRW 
Computer Co. air traffic control re­
search project for two years before 
joining Control Technology, Inc., and 
managing their work with the FAA.
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Sweep Delay
and Dual-Trace
Plug-in Units
with the Tektronix Type 561A Oscilloscope

I
I

• illuminated internal graticule

• rectangular ceramic crt

For a demonstration, please call 
your Tektronix Field Engineer

I
I

You can use the Type 561A Oscilloscope — 
with Type 3A1 Dual-Trace Amplifier Unit and 
Type 3B3 Time-Base Unit—for a wide range 
of DC-to-10 MC laboratory applications.
You can observe no-parallax displays and 
sharp trace photography. For the new rec­
tangular ceramic crt has an internal graticule 
with controllable edge lighting.
You can display single or dual-trace presen­
tations or algebraic addition. TYPE 561A OSCILLOSCOPE

TYPE 561A OSCILLOSCOPE 
(without plug-ins)..................................$470

TYPE 3A1 DUAL-TRACE AMPLIFIER UNIT $410 
(6 cm linear scan • no signal delay)

TYPE 3B3 TIME BASE UNIT.................
U. S. Sales Prices f.o.b. Beaverton, Oregon

.. - < 

ft ■ /!

MB nJ
"■ ft

■

Also, you can use any of 10 other amplifier 
and time-base units for differential, multi­
trace, sampling, other applications, includ­
ing matched X-Y displays using the same 
type amplifier units in both channels.

You have 10 mv/cm sensitivity with .035 jzsec 
risetime.

You have highly adaptable time-base features 
including:

1. Calibrated sweep range—from 0.1 /zsec/cm 
to 1 sec/cm for normal and delayed-sweep 
presentations.

2. Calibrated sweep delay—for setting and 
measuring precise delay intervals from 
0.5 microsecond to 10 seconds.

3. Single-sweep control — for simplifying 
waveform photography of normal-sweep 
presentations.

4. Flexible triggering facilities—with trig­
gered operation extending to beyond 10 
megacycles.

ip?

Tektronix, Inc. san francisco field offices
3944 FABIAN WAY • PALO ALTO. CALIF. • DAvenport 6-8500

3530 GOLDEN GATE WAY • LAFAYETTE. CALIF. • YE How stone 5-6101
From Oakland. Berkeley. Richmond. Albany and San Leandro: CLifford 4-5353
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Malcolm Stitch 

meeting ahead 
LAST IN LASER SERIES

The fourth and concluding lecture 
in the laser tutorial series is scheduled 
for Wednesday, April 10. Dr. Mal­
colm Stitch of Hughes Aircraft Com­
pany will come to the Bay Area for 
presentation of a digest of the Paris 
1963 Quantum-Electronic Conference 
as it applies to lasers.

Dr. Stitch developed the first very 
high temperature microwave spec­
trometer and then headed a group to 
exploit the new instrument. A series 
of papers on this subject, with atten­
tion to alkali halides, was incorporated 
in his doctoral dissertation.

While at Varian, he was concerned 
with the development of extremely 
high-Q stalos, as well as a consultant 
on microwave spectroscopy.

At Hughes he has headed work on 
gas masers, atomic frequency stand­
ards, and maser noise investigations. 
He directed the program which led 
to the first known coherent light 
(COLIDAR) ranging system for use 
against non-cooperative targets.

He is an author of about two dozen 
technical papers, a well-known lec­
turer (including MIT special session 
on optical masers), and his semitech- 
nical articles are in wide demand.

Dr. Stitch will digest the Paris 
meeting (of which he is official editor), 
including some half-dozen papers 
originated by recent research at 
Hughes.

stitute of Technology awarded him 
the B.S.E.E. in 1948 and the M.S.E.E. 
in 1958. He has authored 15 tech­
nical papers on the topics of com­
munications, interference, and coun­
termeasures and has served as chair­
man for the 3rd and 7th Armour con­
ferences on radio interference reduc­
tion.

news
WEEF: $21,000

Twenty-seven colleges and univer­
sities in 1 1 Western states have been 
given scholarship grants totaling $21,- 
000 for the next school year by the 
Western Electronic Education Fund.

Grants varying in amount from 
$500 to $1,400 were allocated to the 
individual schools to encourage stu­
dents to enter the field of electronic 
engineering or one of its related sci­
entific fields, according to W. Frank 
Cavier, Hewlett-Packard Co., chair­
man of the board of trustees.

Selection of scholarship winners 
and the method of determining the 
awards are left to the discretion of 
each participating school.

The program has grown steadily 
since its inauguration in 1952, when 
member companies of the Western 
Electronic Manufacturers Association 
contributed $2,000 for scholarships at 
8 Western universities. Last year 65 
students at 27 Western schools re­
ceived financial assistance from the 
fund.

Trustees of the fund, in addition 
to Cavier, are Dean A. Watkins, 
Watkins-Johnson Co., Palo Alto: C.

(Continued on page 13)

MORE PTGAC
six years and was in charge of the 
computer area for the school of elec­
trical engineering. He is the author 
of "Analog Computation" (McGraw- 
Hill) and is currently serving as chair­
man of the PTGHFE administrative 
committee.

MORE PTGCS/TDC
M.S.E.E., and E.E. degrees from Co­
lumbia University. He was with Bell 
Laboratories, Murray Hill, N.J., for 
six years working on high-speed dig­
ital data communication systems. He 
then went to ITT Federal Laboratories, 
where he was a project engineer in 
the digital systems laboratory. He is 
a member of the IEEE, the PTGCS, 
and the PTGIT.

The meeting will be followed by a 
tour of Lenkurt's new engineering 
building and laboratory facilities.

countermeasures, wide-band mag­
netic recording, shock-wave instru­
mentation, and automation.

Mr. Sachs has also had more than 
six years of industrial experience in 
the design of radio, television, and 
communications equipment, plus three 
years' military experience. Illinois In-

Herbert At. Sachs 

meeting ahead 

ELECTROMAGNETIC COMPATIBILITY
Herbert M. Sachs, director of tech­

nical operations, Electromagnetic 
Compatibility Analysis Center, An­
napolis, Maryland, will review the 
technical program of the Analysis 
Center at the April 1 1 meeting of 
PTGRFI.

The center was established in 1961 
to provide the Department of Defense 
with an analytical capability for de­
termining whether electronic systems 
will suffer operational degradation 
due to unintentional interference and 
to make recommendations to insure, 
insofar as practicable, the effective 
operation of such systems in their in­
tended environments.

A number of technical activities in 
progress at the center are aimed at 
achieving the capability to solve 
operational interference problems. 
The discussion will cover the general 
organization and specific areas of in­
vestigation being performed at 
ECAC, with some emphasis on the 
interference prediction model that is 
under development and the types of 
problems that have been under inves­
tigation. It will also indicate the po­
tential capabilities of ECAC in rela­
tion to user requirements, in an effort 
to provide such users with an indica­
tion of the types and formats of out­
puts ECAC can provide them. Cur­
rent problem analyses and outputs 
will be presented.

Prior to joining ECAC, Mr. Sachs 
was responsible for the supervision of 
programs in the area of electronic 
interference at Armour Research 
Foundation, Chicago. He has done 
considerable work in the fields of ra­
dio and radar interference reduction, 
and was also engaged in projects in­
volving mobile communication system
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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.

STEMCO

1, 2, TYPE C| 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.

7, 8, TYPE S*t 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 manu fa during company, inc.

P. O. Box 1007 • Monjfield, Ohio

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 *f 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 R*t 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.

15, TYPE W’f 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. A-sictA
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ATTENDEE APPRAISAL OF TECHNICAL SESSIONS AT 1962 WESCON
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FOB Palo Alto

DIALS • NAMEPLATES 
RACK PANELS 
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Photosensitive Anodized Aluminum

3-otofoil
• Takes 7 minutes in 

your own plant
• 11 different colors
• Thickness from .003

to.125
• Mil spec approved
Ideal for short runs, prototypes and for
deadlines that won’t wait. Get a starter kit 
complete with everything needed to begin at once:

AUDIO-VISUAL CENTER 460 Cambridge Avenue, Palo Alto, Calif., DA 5-5619

Interest in the technical program

The survey indicated that 56 per­
cent of the total respondents actually 
attended the technical sessions, at­
tending an average of 2.6 sessions. 
Seventy-two percent of the I RE mem­
bers attended an average of 2.7 ses­
sions each.

Ranking highest in interest among 
those who participated in the tech­
nical sessions, in descending order of 
appeal, were solid-state devices, com­
puter theory, circuit theory, and com­
munications systems. Engineering 
management ranked well within the 
first ten of the 22 program categories.

The fact that least interest was ex­
pressed in a session concerned with 
ideas for improving technical confer­
ence programs is considered signifi­
cant to the criticisms registered.

Company reasons predominate

The reasons for attending Wescon 
apparently are weighted toward com­
pany rather than individual reasons— 
89 percent of the respondents as­
cribed attendance to their company 
needs. Thirty-four percent said com­
pany and individual reasons were of 
equal importance. Only 11 percent 
had purely personal interest in attend­
ing. Sixty percent said they make 
some kind of report to their com­
panies upon returning from Wescon.

trants was used in the survey. Their 
profile indicated age under 40, a col­
lege degree, status of professional 
engineer, and employment in manu­
facturing or research and develop­
ment. Fifty-four percent of the re­
spondents were interviewed at the 
Sports Arena, site of the exhibit por­
tion of the show, and 46 percent at 
the Statler Hilton, where the technical 
sessions were held.

Forty-three percent were IRE mem­
bers, 59 percent had attended two or 
more Wescons, and 56 percent at­
tended the regular technical sessions.

Sixty-five percent of the under-40 
bracket were Wescon "repeaters" 
(two or more times), 81 percent of 
them college graduates with 29 per­
cent having advanced degrees.

wescon news

In anticipation of its largest at­
tendance and in continuing search for 
ways of improving an already signifi­
cant contribution to the electronics 
industry, last August Wescon ar­
ranged for an independent survey of 
opinions held for the technical con­
vention, an integral and important 
portion of the annual show—now one 
of the largest in the nation.

The Wescon board asked Facts 
Consolidated, marketing research 
division of C-E-l-R, Inc., to undertake 
a critical appraisal among the 46,152 
registered attendees in Los Angeles 
the week of August 21.

The study followed a similar opinion 
survey also conducted by Facts Con­
solidated in 1960, largely based on 
reasons why people attend Wescon 
and benefits derived therefrom 
(which also included a separate study 
among exhibitors).

Main findings of the new report, 
received by the directors at their an­
nual winter meeting, have been re­
leased by Wescon Manager Don 
Larson. The results show a healthy and 
continuing interest in the convention, 
with half the respondents contributing 
specific suggestions for improvement 
that the Wescon planners are taking 
into account.

A selective sampling of 603 regis-

With the above assurances 
high level of professionalism, Wescon 
considers the responses especially 
meaningful.

A preponderance of the responses, 
particularly among the "repeaters," 
indicated that the main reason for 
coming to Wescon is "to keep up 
with the electronics industry" (76 per­
cent of the interviewees). Among the 
other reasons commonly given for at­
tendance at Wescon were the desire 
to see and discuss the exhibits and 
the products demonstrated thereby, 
the desire to attend the technical ses­
sions, and the desire to see and talk 
with associates.
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CALIFORNIA EASTERN LABORATORIES, INC.
Sales engineers and importers for major Japanese suppliers Burlingame, California801 Mahler Road Phone 697-6670
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KEWAUNEE 
SCIENTIFIC 
EQUIPMENT 
ADRIAN. 
MICHIGAN

K-S-E
ENCLOSURES CATALOG 
HOT OFF THE PRESS!

EXTRA
EXTrA

Send for your free copy 

of this new 36 page catalog
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Since the inception of the Kewaunee 
CBR System (Chemical-Biological- 
Radiological applications,) many new 
environmental control requirements have 
developed. K-S-E specializes in this 
field and invites you to send for their 
new catalog which contains illustrations 
and information on all types of 
enclosures, including dry boxes, glove 
boxes, controlled atmosphere 
enclosures, dust free enclosures, etc.
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Multichannel FM Telemetering Systems • Sweep Genera­
tors or Frequency Meters - linear or logarithmic • Frequency 
Converters and Multipliers • Parametric Amplifiers • 
Phase Shifters • Phase Stabilizers

Then you will be interested in the advanced designs possi­
ble with the VARIPICO
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Me

SWEEP OSCILLATOR
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Use simple semiconductor 
circuitry — meet amazing 
performance standards. 
Shown is a simple LC cir­
cuit, where C (the Varipico) 
Is proportional to^-.

This gives the linearity, low amplituc 
modulation, and low FM distortion 2 
shown in the figures. Send for da* 
sheets and sales engineering assistant 
today.

More than 70 percent of those who 
did not attend the technical sessions 
plead varying time problems: "No 
time/too busy" (32.2 percent); 
"Couldn't get time off from work" 
(18.7 percent); "Couldn't get here in 
time," "Only had a few hours." Only 
a relatively small portion of the non­
attendees indicated that they had 
interest in the technical sessions.

Of the 469 persons who agreed to 
rate the technical sessions, 23 percent 
(the highest percentage of responses) 
found the papers "informative ... a 
good way to increase knowledge of 
field . . . introduced valuable concepts 
. . . helpful in new ideas."

Generally favorable" reactions 
were recorded by an additional 12.4 
percent. Nine percent found the ses­
sions "only average" and 11.1 per­
cent were critical of the papers as 
being 'too long" and some of the 
ideas presented as "premature" or 
'not well organized."

The Facts Consolidated report 
states, "The special afternoon ses­
sions were unquestionably popular in 
every way except attendance." The 
best attended and with the most in­
terest was that on lunar exploration.

7 9 II 13 15
8:AS VOLTAGE
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Our man must
see the forest
and the trees
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low cost
breadboard
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CALL CECIL BRITT, JACK PENWELL OR GORDON 
SHOCKEY FOR SERVICE AT DA 6-9800

ENGINEERS
PHYSICISTS
MATHEMATICIANS

■

ALAN ELECTRONICS
Total circuit breadboard kits enable 
development of an entire circuit on the 
breadboard without special brackets for 
holding switches, pots, etc. An exclusive 
mounting base eliminates wasted time 
and space when breadboarding circuits. 
All parts are available in kit form or as 
separate items. The kits listed below 
are three of the many types and com­
binations available.

Other key career openings exist for advanced 
systems analysts and engineers, phys­
icists, data-systems engineers, numer­
ical analysts.

Systems Development Project Leaders and 
Engineers—Marine and Undersea Development 
—for technical leadership of complex 
USW/ASW projects. Must be experi­
enced in defining, planning, organizing, 
leading and evaluating development 
projects and conceptual studies.

Systems Analysts for Analysis and Simulation 
to direct efforts of senior personnel on 
several concurrent tasks. Must provide 
key conceptual ideas for solving com­
plex problems and provide general direc­
tion. Other systems analysts are needed 
in this area. All candidates must hold a 
BS in Math or Engineering. MS prefer­
red. Experience: four to six years in sys­
tems analysis including one or more 
years of computer applications, simula­
tion or model specification.

WRITE FOR FULL INFORMATION ON CAREER 
OPENINGS AT SYSTEMS OPERATION. For 
immediate personal consideration, send 
your resume in confidence to Mr. A. A. 
Conway, Systems Operation, T-27, 
Heavy Military Electronics Dept., Gen­
eral Electric Co., Court St., Syracuse, 
N.Y. (An Equal Opportunity Employer) 

177-16

GENERAL^ ELECTRIC

april 1, J963

Biology and electronic research, 
weather satellites, and data process­
ing and advanced power propulsion 
systems were of next and almost equal 
interest.

Highest interest in the special ses­
sions came from men having post­
graduate degrees. Ratings of the spe­
cial sessions averaged slightly higher 
than did those for the regular tech­
nical sessions. Among those who at­
tended both, there was a slightly 
higher percentage of preference ex­
pressed in favor of the special sessions 
(34 percent) over the technical ses­
sions (30 percent). Thirty-six percent 
stated no preference.

ACCESSORIES:
Terminals, 100/pkg
Transistor brackets, 5/pkg 
Universal brackets, 10/pkg 
Octal sockets, 5/pkg 
7 pin sockets, 5/pkg 
9 pin sockets, 5/pkg 
Terminal boards, 2/pkg

TSI has complete literature and 
the LOW-LOW prices on these kits. Call 
or write for your copy today.

General Electric’s expanding Systems 
Operation offers career openings for 
experienced systems engineers with 
depth and analytical ability to contrib­
ute to the design of large-scale elec­
tronic aerospace, shipborne and under­
sea warfare defense systems. Openings:

Aerospace or Space Surveillance Defense Sys­
tems Development Project Leaders and Systems 
Engineers for broad systems development 
projects. Provide leadership of small 
measurement programs, data analysis or 
theoretical studies. Needs broad mili­
tary-problem oriented experience in 
ground-based systems development or 
analysis work. Systems Analysts needed 
for studies, data analysis and measure­
ment programs pertinent to decoy dis­
crimination, radar systems, re-entry 
physics or propagation.

TECH-SER, INC. 
ELECTRON ICS 
ENGINEERING 
REPRESENTATIVES 
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

Constructive comment

Among the constructive comment 
to the interviewers were suggestions 
for scheduling sessions to avoid con­
flicts and parallels; more effort on 
the part of authors to prepare and 
speak well; more intense reviewing 
and screening of papers, avoidance 
of duplication; a number of pleas 
for a centralized location to combine 
the convention and trade show; 
broader coverage of such as basic 
research and management matters.

One conclusion of the Facts Con­
solidated report: "The focus on 
'above average' attendance at the 
Technical Sessions is on those with 
the highest academic training and 
members of the IRE. While 'below- 
average' in attendance, management 
registrants who do attend are the 
most diligent. It is clear that the Tech­
nical Sessions attract a high level 
group over all."
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Price: $720.
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...with Ballantine’s 
Model 350 Precision 
True-RMS Voltmeter
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SPECIFICATIONS

Accuracy

Now measure voltages 
with a wide range of wave­
forms and frequency to 
%% ACCURACY

Voltage Range  0.1 V to 1199.9 V 
Frequency Range  50 cps to 20 kc 

(Harmonics to 50 kc are attenuated negligibly) 
Max Crest Factor  2 
Input Impedance  2 MH shunted by 15 pF 

to 45 pF
Available in portable or relay rack versions

 Va %, 100 cps to 10 kc, 
0.1 V to 300 V;

V'2%, 50-100 cps and 
10 kc-20 kc,

0.1 V to 1199.9 V
A specified correction for volt­
ages above 300 V is applied to 
keep within V$%.

Write for brochure 
giving many more details

— Since 1932 —

BALLANTINE LABORATORIES
Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF YOUR REQUIREMENTS FOR 
AMPLITUDE. FREQUENCY. OR WAVEFORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR. ALSO AC DC ANO OC/AC 
INVERTERS, CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER, OIRECT-READING CAPACITANCE METER. OTHER ACCESSORIES.

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

events of interest

June 4-5—Fifth Nat'l Radio Fre­
quency Interference Symp. Philadel­
phia. Pa. Exhibits: none.

June 4-6—ASM Milwaukee Metal­
working Exhibition and Conf. "Cost 
Saving Through Better Materials Engi­
neering." Milwaukee Auditorium, Mil­
waukee. Wis. Exposition Mgr.. Wil­
liam J. Hilty, American Society for 
Metals, Metals Park. Ohio.

June 4-6 — NEP/CON, the Nat'l 
Electronic Packaging and Production 
Conf. New York Hilton. Program: 
Jack McGrath, Theodore C. Gams & 
Associates, 250 Elizabeth Ave., New­
ark, N.J. Exhibits.

July 9-11—PTGAP Symp. on Space 
Telecommunications. Central Radio 
Prop. Lab., NBS, Boulder, Colo. Ex­
hibits: none.

Measurement of a non- 
sinusoidal voltage, accu­
rate to J4%, can now be 
made in a few seconds 
using the Ballantine 
Model 350 True RMS 
Voltmeter. Prior to the 
availability of this instru­
ment, such a voltage could 
be measured to this accu­
racy only by an involved 
series of steps in which the 
heating power of the ac 
was equated to that of de 
by means of a thermo­
couple as intermediary, 
and then by measuring 
the de voltage, with ulti­
mate reference to a de 
standard cell. The method 
was accurate, but required 
much certificated equip­
ment and a carefully trained technician. Ballantine Laboratories developed 
the Model 350 to simplify both the method and the required training.

MORE WEEF

Lester Hogan, Motorola Inc., Semi­
conductor Products Division, Phoenix; 
and Professor Ellis King, University of 
California at Los Angeles. WEMA 
President Emmet G. Cameron, Varian 
Associates, Palo Alto, and Executive 
Vice President E. E. Ferrey are ex- 
officio members of the board.

Trustees are IRE/IEEE members 
serving as individuals with the 6th 
Region director assisting in their 
selection. Funds come from contribu­
tions of manufacturers and represen­
tatives in addition to support from 
WESCON.

Schools selected to receive 1963- 
64 grants in each state are: University 
of Arizona, Arizona State University, 
California Institute of Technology, 
California State Polytechnic College, 
Loyola University, San Diego State 
College, San Jose State College, 
Stanford University, University of 
California, University of California at 
Los Angeles, University of the Pa­
cific, University of San Francisco, 
University of Santa Clara, University 
of Southern California, University of 
Colorado, University of Denver, Uni­
versity of Idaho, Montana State Col­
lege, University of Nevada, Univer­
sity of New Mexico, Oregon State 
University, Reed College, University 
of Utah, Utah State University, Uni­
versity of Washington, Washington 
State University, and University of 
Wyoming.



A record audience awaited Processor Schawlow at the first lecture of the series

SKILLS
\ CLOSING \

OF THE

ELECTRONIC INDUSTRY
GUARANTEED

TEMPORARY OFFICE HELP4

Mao.-A-Work-Call—

74 — grid

TO MATCH
THE NEEDS

ALL SOLID STATE 
M1XER/PREAMPLIFIERS 

IF POST-AMPLIFIERS
Integrated packages — 

tested from microwave to IF
Compact and rugged

Low power drain

25 db gain from RF to IF 
IF bandwidth 10 me 

Specify 30 or 60 me IF 
Price: All units $575.00

Many satisfied electronic clients 
large and small

O’HALLORAN
“ ASSOCIATES

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

•
7.5-8.0 db noise figure

IF POST-AMPLIFIERS
Built-in detector

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

This term has been used frequently in 
regard to International issues.
Naturally, we have an interest in such 
affairs, but specifically our main con­
cern is the technical problems faced 
daily by Engineers.
Hence, we refer to the above phrase, 
realizing our ability to provide the fin­
est products and talent available for...

"CLOSING THE GAP"

Center 
Freq.

30 me
30 me
60 me

Risetime
0.5 Aisec
0.1 /xsec
0.1 /zsec

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

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

Gain
90 db
80 db
80 db

IN YOUR OFFICE:

Typists, stenographers, transcribers, clerks, 
keypunch operators, bookkeepers, program­

mers

IN OUR OFFICE:

Typing, payrolls, calculating, clerical, key­
punching, inventories, mailings

Three-level maser operation de­
pends upon the relative rates of re­
laxation to achieve continuous lasing 
action. Decay time for the third 
energy level in ruby is, for example, 
fast with respect to the second level. 
This allows continuous photon pump­
ing into the third level. Nonradiative 
decay to the second state takes place 
quickly. Lasing action then occurs 
from the second state to the first. 
Continuous wave operation has been 
achieved in this manner with ruby, 
neodymium, dysprosium, and trivalent 
uranium. Initial results gave 1 mv con-

COAXIAL
Model
MP1-2
MP2-4
MP4-8

WAVEGUIDE
Model
MP-7
MP-8
MP-9

MASSEY 
TEMPORARY

SERVICE, INC.

480 Lytton Avenue 
Palo Alto

DA 4-0651 EM 6-8476

Band- 
width

2 me
10 me
10 me

Emitter follower output 
!—-------------------  _ i : __

meeting review
PUMPED LASERS

An operational laser should possess 
the important characteristics of being 
directional, monochromatic and 
powerful, Professor Arthur Schawlow 
of Stanford stressed in his February 
27 lecture, "Optically Pumped Lasers 
—Cesium Vapor to Solid State." This 
was the first of a four-part spring 
laser tutorial series.

Increased directionality has been 
achieved by utilizing reflecting mir­
rors mounted externally. These mirrors 
may be flat, or slightly convex to give 
less critical adjustment.

LJ
ELECTRONICS ENGINEERS • SALES REPRESENTATIVE •-

• No. Hollywood, Californla • Palo Allo, California • Anaheim. Calilriu 
TRiangle 7-0173 OAvenport 6-1493 JEflerjon 4 S3IS

• San Diego, California • Phoenii and Tucion, ArUoni 
ACadcmy 4-2824 ENterpriie 1200

Model

ET 3002
ET 3010
ET 6010

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

a p r iI 1 , 7963
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EVER GET A TIGER BY THE TAIL?
WRITE FOR BULLETIN 8486
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941 E. Marylind.Claremont, Calif.
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THREE LEVEL MASER
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30 inch

Bending Radius 

h8, HELI AX is available, both jacketed and unjack­
eted in standard and high average power designs. 
High power designs use high temperature polyethy­
lene insulation.

tinuous power; 1 watt is now achieved.
(See Fig. 1.)

h8, HELI AX features corrugated copper inner and 
outer conductor construction. The corrugations im­
part unusual strength and flexibility, while main­
taining excellent electrical characteristics.

T

3 inch 
Nominal Size

In Excess of

2500 ft.
Continuous 

Lengths

h8, HELIAX is available in continuous specific 
lengths as limited only by receiving and handling 
facilities.

o
- T»

me are:
Unjacketed, 50 ohm 23 kw
Jacketed, 50 ohm 26.5 kw
Unjacketed high power, 50 ohm 34.5 kw 
Jacketed high power, 50 ohm

h8, HELI AX peak power rating is 315 kw. Average 
power ratings at 100

h8-50
h j 8-50
h8-50A
h j 8-50 A
Attenuation is 0.14 db/100 feet at 100 me

THEN

THEN

No, we don't suppose you have, literally, but 
' iu felt that way when you 

----   ure or catalog to produce

Figure 1
Lasers have been built to cover 

most of the range of the electro­
magnetic spectrum. This is a range of 
from 28 p. to 0.31 jit. or 90:1. The gap 
still remaining to be filled, between 
the longest wavelength laser and the 
microwave range is 25 /.t to 500 /z, a 
ratio of 20:1.

High power from early pulsed 
lasers produced more than 10 kw for 
*/2 millisec, or a few joules. Experi­

menters using conventional techniques 
have reported outputs of 350 joules. 
By using double pulsed lamps which 
reach temperatures of 10,000° K on 
the second pulse, it has been possible 
to greatly increase pumping energy.

(Continued on page 18)
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how often have you 
have had a brochui  ..  
and you didn't know just what to do?
Let us take on this responsibility for you. We 
can furnish you IDEAS. We can create DE­
SIGNS. We can take over the entire project, 
or any portion you desire. Just call us at 

327-0880
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Compar San Francisco
1817 Bayshore Highway 
Burlingame: 697-6244

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

Ault Associates
120 Santa Margarita, 
Menlo Park: DA 6-1760

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

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

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

McDonald Associates 
71 6 Wilshire Blvd., 
Santa Monica; 394-6610

Moxon Electronics
15 - 41 st Avenue,
San Mateo: Fl 5-7961

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

Costello & Company 
535 Middlefield Road. 
Palo Alto: DA 1-3745

Dynamic Associates 
101 1-D Industrial Way. 
Burlingame: 344-1246

Goodrich & Assoc., James L.
68 Allston Way, 
San Francisco: OV 1-3874

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

Logan & Associates, Jack 
801 Mahler Road, 
Burlingame; OX 7-6100

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

Maier Co., Tom G.
Suite 276, 375 S. Mayfair Ave., 
Daly City; PL 5-5566

Geist Co., W. K.
Box 746, Cupertino, Calif.:
YO 8-1608, AL 3-5433
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Accurate Instrument Co  
Ace Engineering & Machine Co. 
Adcom Corporation  
AD-YU Electronics Labs, Inc. 
Airborne Instruments Laboratory 
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West Eleven, Inc.

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

Long & Assoc., Inc. 
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Duncan Electronics, Inc  
Dymec, Division of Hewlett-Packard  
Dynatran Electronics Corp

Eastern Air Devices  
E-H Research Laboratories, Inc  
Elco Corporation  
Elcor, Inc  
Eldema Corporation  
Electra Manufacturing Co  
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Electro Cords Company  
Electronic Modules Corp ................
Electronic Products Corp.  
Electronic Research Assoc., Inc  
Elgin-Advance  
Emcor, Ingersoll Products Div.  
EMI.....................................................................
Empire Devices, Inc..  
Eppley Laboratory, Inc  
Erie/Eldorado  
Etchomatic, Inc.  
Eubanks Engineering Company

Fabri-Tek, Inc  
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Fluke Mfg. Co., John  McCarthy Associates 
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Frequency Engineering Lab.
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General Meters, Inc  
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Globe Industries  
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Hamner Electronics  
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American Nuclear Corp .
Ammon Instruments, Inc  
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Applied Research, Inc  
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Arizona Instruments  
Arra  
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Astron (Skottie Electronics) Corp 
Autronics Corporation  
Avnet Instrument Corp

Ballantine Labs, Inc  
Barnes Engineering Company 
Basler Electric Company  
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Beckman/Berkeley Division  
Behlman/lnvar Electronics Corp. 
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Burr-Brown Research Corp  
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California Instruments Corp .......
California Technical Industries  
Cascade Research  
Chrono-Log Corp  
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Communication Electronics  
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Computer Instruments Corp  
Computer Measurements Co _.....
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Continental Connector Co .................
Continental Sensing, Inc  
Continental-Wirt Electronics Corporation.. 
Control Logic, Inc  
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CTS Corp -..........................................

Dale Electronics  
Dana Laboratories, Inc  
Datamec Corporation  
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Decker Corporation  
Diamond Antenna & Microwave Corp  
Di/An Controls, Inc  
Digital Devices  
Digital Electronics, Inc. 
Digitronics Corp.
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Peninsula Associates
1345 Hancock Street.
Redwocd City: EM 9-1226

Neely Enterprises
501 Laurel St., 
San Carlos: 591-7661 
1317 Fifteenth St..
Sacramento: GL2-8901

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

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

=

Vauqhan 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

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.
1 182 Los Altos Avenue.
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Snitzer Co., T. Louis 
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Stone Associates, Carl A. 
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Stone & Assoc., Jay
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885 No. San Antonio Rd-
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Laboratory for Electronics  
Laser Systems/Lear Siegler, Inc. (Trion 
Lavoie Laboratories, Inc  
Lindgren Associates  
Lind Instruments, Inc. 
Lockheed Electronics..............................
Lumatron Electronics, Inc
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Marconi Instruments...  
Maser Optics, Inc., Trident Div.. 
McLean Engineering Labs...................
McLean Syntorque Corp. 
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  
Molex Products Company 
Moseley Co., F. L.  
Motorola, Inc  
MSI Electronics, Inc.

Narda Microwave Corp. 
National ResisTronics, Inc. 
Neff Instrument Company 
NJE Corporation  
North Atlantic Industries, Inc. 
North Hills Electronics, Inc,...

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

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

Quan-Tech Labs

Radiation at Stanford  
Radiation Instr. Devel. Labs., Inc, 
Rapid Electric Company 
Raytheon - Distributor Products 
Raytheon (Industrial Division)....
RdF Corporation.................. ..............
Reeves Soundcraft.............................-
Remanco, Inc  
Rese Engineering, Inc.  
Rixon Electronics, Inc........................
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RHG Electronics Laboratory  
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Rowan Controller Co............................................
Rutherford Electronics Co  

Sage Laboratories.......................... ........................
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Sensitive Research Instrument.........................
Shielding Division, Shieldtron, Inc  
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We need 
engineers right 
now!. . . think 
about us!

Figure 2. Schematic diagram of the pulsed 
reflector laser.
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refracted

Available for 
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CORPORATION 
2296 Mora Drive, Mountain View, 

California

An equal opportunity employer

A 'ir

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.

Engineers ...

AT FORUM 
Professionals 
serve the needs of

Professionals

ASSISTANCE TO 
TECHNICAL 

FIRMS

WEN BROWN, M.B.A., Stanford.
Eight years' electronics experience.
. 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
DA 6-1554 Res. DA 2-7464

FORUM
PERSONNEL AGENCY

378 Cambridge 
Palo Alto 
California 
321-6582

.ELECTRIC

KERR REFLECTOR
CELL

Write a

We’re a small, energetic, and con­
genial company where the growth is 
rapid but planned and controlled for 
the long range. We specialize in the 
design and manufacture of propri­
etary electronic instrumentation for 
control and data systems. Our man­
agement represents the best in train­
ing and experience.

Design Engineers 
for solid-state circuit design to work 
on special analog and digital data 
instrumentation. Each assignment is 
carried through from preliminary de­
sign to production.

Product Development 
creative men wanted for continued 
R & D to expand our product line.

Salary, benefits, and participation 
commensurate

letter or send a resume to

MORE LASER REVIEW
By inserting an isolator of a mechan­
ical shutter or a polarizer, a ”Q spoil" 
technique has been developed which 
prevents lasing action until it is de­
sired. When the shutter is opened, 
little happens for 80 to 100 nanosec. 
Then for a period of 10 nanosec al­
most complete sweeping of the laser 
occurs. If this output is then used to 
trigger another fully charged laser, 
additional amplification will be 
achieved. Thus far it has been pos­
sible to deliver megawatts of power 
for 10-8 seconds using these tech­
niques. Eventually peak powers of 10° 
megawatts for 10"11 seconds should 
be achieved. In conducting these ex­
periments it was found cemented 
polarizers became damaged and 
could not be used because of the 
high power levels. (See Fig. 2.)

Figure 3- Rays of light incident on 
wall of a dielectric cylinder are 

toward the axis.

A method of increasing charging 
efficiency of ruby rods was described 
using a sapphire coating. Light im­
pinging on the outer surface is re­
focused to the ruby rod surface, giv­
ing a gain in pumping efficiency. (See 
Fig. 3.)

Reference was made to the Jan­
uary, 1963, issue of the IEEE on Quan­
tum Electronics, the Optical Society 
of America supplement No. 1 on Op­
tical Masers, Advances in Quantum 
Electronics, and "Lasers" by Bela A. 
Lengyel.
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ADM IRAK

WE DON’T MAKE ELECTRONIC 
INSTRUMENTS . ..

BUT WE HELP SELL ’EM!
Round Cord 
after pulling

Palo Alto Division of Admiral Corporation 
Stanford Industrial Park, Palo Alto, California

is distributed evenly over the full 
width of the tape. The special micro­
crystalline wax in Gudelace acts as a 
“cushion" or buffer between the in­
sulation and the tape. This wax is 
soft—it gives under pull. Thus, this 
wax cushion always remains between 
the insulation and the lacing tape 
itself. Gudelace doesn't cut thru!

Gudelace 
after pulling

UDEBROD BROS. SILK CO
' ■ ------------------- FOUNDED IN 1870 ---------------------------------

~0
Gudelace touching 

wire

Z_1ZZZ._’____ ______ .
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RFI? F

225 WEST 34th STREET, NEW YORK 1. NEW YORK 
West Coast Office: 2833 S. Olive St., Los Angeles 7, Calif.

©roarer

Maybe this is why: The project director issues subtle hints like “Meet 
the schedule or else? So the project group gives top priority to comple­
tion of the new equipment design, but keeps its collective fingers 
crossed with regard to RFI. Then, before the RFI problem is resolved, 
you and the other top engineers are reassigned to meet still another 
tight schedule. □□ But it doesn't have to be this way. RFI gets prime 
attention at Admiral’s newly expanded Palo Alto facility . . . not merely 
in the area of RFI measurement, but also in creative re-engineering to 
solye the RFI problem without compromising equipment design func­
tions. Our added capabilities include a 10' x 20' screen room and com­
prehensive testing facilities, plus an unmatched corrective capability 
for reducing RFI to comply with applicable requirements of the military 
and aerospace services. For a copy of our Bulletin on RFI services, 
write the Marketing Manager:  

Why Doesn’t Gudelace Lacing Tape Cut Thru?
Take a round piece of lacing cord and 
tie it! When you pull, you create a 
cutting edge on the side touching the 
cord. The tighter you pull, the sharper 
the cutting edge!

Gudelace is different! When you 
pull flat braided Gudelace, it spreads, 
creating a broader surface touching 
the wires. With Gudelace, the stress

Write for free samples of Gudelace and our Technical Products Data Book which ex­
plains why Gudelace and other Gudebrod lacing materials offer real economy and 
better profits for you!

grid swings
IT IS REPORTED:

Laser originators, Stanford Physics 
Professor Arthur L. Schawlow and 
Provost C. H. Townes of MIT have 
oeen awarded a British scientific 
honor, the Thomas Young Medal and 
Prize of 50 guineas from London's 
Institute of Physics and the Physical 
Society.

Dr. Nevin K. Hiester, head of SRI's 
chemical and high-temperature tech­
nologies dept., is general chairman of 
the international symposium on 
temperature technology at Asilomar, 
Sept. 8-11, under SRI sponsorship.

Round Cord 
touching wires

William E. Land has been named 
director of quality assurance at 
United Control Corp.'s Redmond, 
Wash., plant after experience with 
Bendix and General Motors.

Dr. Frank Stanton, head of CBS, has 
been elected a director of SRI. 

Robert N. Palmer has joined Varian 
Associates as a senior engineering 
manager in product engineering in 
the megawatt-range twt program, 
after 23 years with Sylvania.

Whether It be a simple list of instructions, 
a data sheet, a brochure, or an elaborate, 
detailed catalog—whatever you need to sell 
your products . . .
We are staffed with the finest of creative per­
sonnel and qualified craftsmen, and equipped 
with modern machinery, to produce your every 
printing need, as you want It, and ON TIME!
We are as near as your phone. Just call us 
at 327-0880.

THE NATIONAL PRESS 
In the Stanford Industrial Park 
850 Hansen Way • Palo Alto
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GENERAL
CAPACITOR

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

(Companies pay the fee, 
of course.)

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

Engineers and 
Scientists

This capacitor is manufac­
tured by the hundreds; and jp 
is fully tested to meet mod­
ern high-power, line-type 

modulator requirements.

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.

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:
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R. A. Schleiffer 
K. E. Sherry
V. C. Smith 
E. E. Sox
W. P. Sturm

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

Davenport 1-6383
974 Commercial Street, Palo Alto, Calif. 
DA venport 1-4175 (Area Code 415)

an equal opportunity employer

OSTRANDER 
ASSOCIATES 
AGENCY
(A division of the Permanent 
Employment Agency)

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

Drop in for a 
ABACUS

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

Granger
Associates

Advanced Work in 
H-F Communications

PERFORMANCE PROVEN 
PULSE CAPACITORS

Admiral, Palo Alto  
Andrew Corporation  
Audio Visual ’0 
Ballantine Laboratories 13 
Brown, Wen 15 
California Eastern Laboratories, Inc.. II 
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Following are the names of mem­
bers who have recently been trans­
ferred to a higher grade of member­
ship as noted:

Senior Member
S. S. Damron

J. Richard Huynen

Member
H. N. Massey

R. T. Stromberg

SPECIFICATIONS: (Model #2P444E104B5) 
Capacitance: 0 012 /zf ± 5% / section (two sections) 
Voltage: -r44 kv Charging PRF 360 pps Max. 
CALL OR WRITE FOR COMPLETE SPECIFICATIONS 
AND QUOTATIONS ON THIS AND OTHER CAPACITORS 
ENGINEERED. MANUFACTURED AND TESTED TO 
YOUR NEEDS

GENERAL CAPACITOR COMPANY 
755 LOMA VERDE AVENUE 
PALO ALTO, CALIFORNIA

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

J. Y. T. Dang
W. A. Gordon
L. A. Hiles
A. E. McDole
D. O. Nagel
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General Capacitor Company . 
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NOW-PRECISION VOLTAGE
AND PHASE COMPARISONS
AUTOMATICALLY-WITH A

GERTSCH
COMPLEX RATIO BRIDGE

Automatic quadrant selection and indication.

I
i
I

I

This self-nulling AC bridge displays both 
in-phase and quadrature ratios on a 5-place 
Nixie readout. You get fast, accurate meas­
urements without the need for a skilled oper­
ator. In-phase ratio accuracy is better than 
.005% of range — quadrature accuracy: bet­
ter than .05% of range, plus calibration. 
Average nulling time is less than 10 seconds.

Instrument is ideal for production testing 
of transformers, tachometers, rate gyros, all 
types of transducers, AC amplifiers, AC net­
works, and AC systems.

Measures step-up ratios as high as 1:6 to 3-, 4-, 
or 5-place resolution.

Completely self-contained — requires no 
external calibration sources. Output provided 
for printer. Both cabinet and rack-mounted 
models are available.

Write for complete literature. Bulletin CRB-3.

wrtsc/—
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

Choice of operating frequencies. Either 400 or 
800 cps models are available. Other freq­
uencies furnished on request.



Assure edibility

REDCOR
LOW & HIGH LEVEL
MULTIPLEXERS I

<S K L>

metallurgical corporation

REDCOR

FANSTEELS 4,

Microtech 
a O' «*ul» inc

/—STERLING 
INSTRUMENT

R
C

0

ROTEK

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

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

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

San Diego—Zenith 2-1983
Albuquerque, New Mexlco- 

-Enterprlse 694
Alamogordo, New Mexico- 
-Enterprlse 694

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

-Enterprlse 7527

DORNK AND MARGOLIN. INC? 
AMO TtO^CXOtV

areas.
INSTRUMENTS:

Applied

0
Dynamics

micro slat® 
tuCCt*0- 0* 
COX^O"*’10*’

Available for “off the shelf” delivery, Redcor standard, Low and 
High Level Multiplexers offer users unusual system flexibility.
Series 606, 608 and 625 Multiplexers feature Input Voltage Ranges 
from ±10 millivolts to ±10 volts. Control signals, size compatibility, 
power requirements, and switching signals of all multiplexer mod­
ules are identical. All models are available in standard rack mount 
chassis, complete with internal power supplies and amplifiers.
Redcor’s complete line of compatible components for data acqui­
sition systems also includes Hybrid Differential Multiplexers, DC 
Differential Amplifiers, Single Ended Dual Channel Amplifiers, Wide 
Band Low Level Amplifiers, Low Pass Filters, Precision Voltage 
Reference Sources, Analog to Digital Converters and Digital to 
Analog Converters.
For detailed information on Redcor precision components and sys­
tems engineering in data acquisition and system control, contact...

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

Hyperion 

o


