SEMICONDUCTOR SCIENTISTS AND
ENGINEERS

A unusual opportunity for aggressive men Lo locate in the
southwest with a progressive company in research, develop-
ment and munufacturing

MANUFACTURING

Superintendent of diode manufacturing, Heavy technical back-
ground, experience in volume production of silicon diodes and
rectifiers, Responsible for metallurgy, material processing and

all production: lines

CHIEF PRODUCTION ENGINEER

I assume responsibility for methods, tooling, ool design,
drafting, mechanical engineering, industrial engineering and
technical writing. Experience in the design and production of

tooling for mass production of semiconductors.

PROCESS CONTROL ENGINEER

Responsible for all processes, installation and audit. Analyza-
tion and development of methods for processes. Correction of

process failures

MATERIAL PREPARATION
SUPERVISOR

Responsible for diffusion and nickel plating techniques for
volume production of silicon rectifiers and diodes

MECHANICAL ENGINEER

Experienced in the detail design of tooling required in the
mass production of semiconductors

MILITARY LIAISON MANAGER

With experience in semiconductor devices and with a successiul
sales background, as well as direct contact with Government
Agencies

RESEARCH AND DEVELOPMENT

CHEMISTS with heavy experience in suriace passivation and
ability to put passivated die into production,

CHEMIST or PHYSICIST experienced in epitaxial growth of
crystals

PACKAGING ENGINEER responsible for transfer molding,
automatic packaging of small components, Experience in semi-
eonductors, condenser or resistor industry.

The above opportunities are all high level positions that offer
a challénging and rewarding career in the semiconductor indus-
try. Salaries commensurate with ability as well as liberal fringe
benefit programs in an ideal area where housing, education,
and recreational facilities will be of interest to you and your
family. Send complete resume and salary requirements to
W. G. Arthur, Personnel Dir., U. S, Semiconductor Products
Inc., 3540 W. Osborn Rd,, Phoenix, Ariz.

| paraphrased. The conscientious reader will hf:' well
| equipped to understand such interesting new {nstru-

ments as the Shaw ratio pyrometer, although this and
| other specific devices are not mentioned.

The last third of the work consists largely of tables
and charts which will meet most users’ needs. Although
temperature is probably the most important process
variable, there are surprisingly few books devoted to
its measurement. A good one like this is welcome.

Direct Conversion of Heat to Electricity. Edited
by Joseph Kaye and John A. Welsh, 356 pp. John
Wiley & Sons. Inc., New York, 1960, $8.75. Reviewed
by H. A. Liebhafsky, General Electric Research Labo-
ratory.

E are seeing a rapid expansion of research into

energy conversion by old methods not vet prac-
tical enough for widespread application. And this ex-
pansion comes in an era when the conversion of matter
into energy by fission and by fusion became the object
of an even greater research effort that continues on a
large scale. Population growth, the increasing complex-
ity of our civilization, and the depletion of our fossil
fuels are all obvious factors in the situation, but they
are scarcely new. Perhaps there is material here for the
scientific historian.

The book under review is a collection of 23 valuable
papers presented in 1959 at a Special Summer Program
offered by the Department of Mechanical Engineering,
Massachusetts Institute of Technology. They are con-
cerned with four methods of energy conversion: thermi-
onic (11 papers); magnetohydrodynamic (2 papers);
thermoelectric (9 papers); and electrochemical via the
fuel cell (1 paper).

The book was compiled rather than edited. This re-
viewer would have welcomed the critical approach, and
the combination and reorganization of the individual
papers, which the preface disavows. As it is, repetition
is unavoidable; the “box-with-no-moving-parts” motif
(energy in, electricity out), for example, loses its appeal.

More thorough editing might have alleviated trou-
bles with language such as a facile oversimplification
(mainly in the preface) and an unnecessarily diversified
(and hence confusing) nomenclature,

The lead sentence for the book is: “The age-old
dream of devising a box, with no moving parts, which
converts heat directly into electricity has become a re-
ality in the laboratory.” Note, however: (1) The first
thermoelectric generator was constructed by Seebeck in
1821 and is estimated presently to have been capable
of converting heat into electricity with an efficiency of
3% (page 15-1). Grove in 1839 used fuel cells of low
power output to decompose water (page 23-2). These
realities are not new. (2) Magnetohydrodynamics
(Chapters 12 and 13), by its very name, falls outside
the province of the lead sentence. (3) Most impor-
tant to this reviewer, so does the fuel cell (Chapter
23), which is not even covered by the title of the book.
A fuel cell does not convert heat into electricity; it
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RESEARCH &

Presents opportunities

for personnel qualified for
the following openings
located at Dayton, Ohio

DEVELOPMENT

DATA TRANSMISSION ENGINEER: For advanced plan-
ning in ON-LINE REAL TIME SYSTEMS. Applica-
tions would generally be focused on larce-scale
business and finance operations. Appropriate engi-
neering degree and 6-10 years of experience necessary.

RESEARCH PHYsICIST: Ph.D. Physicist with 2-3 years
minimum experience in semi-conductor R & 1),

pHYSICAL cHEMIST: Ph.D). with interest in Materials
}\_\ ]]_ Ii\llt‘t'ir’_‘ﬂl'v“ IIFf.nI!li lini_'[nl';l| \\n['l\' |'Eill_:i|'t-(].

mAGNETICS: Ph.D. Physicist with primary interest in
magnetics research. experience bevond doctoral work
required.

SYSTEMS ENGINEER: B.S. or M.S. in Electrical Engi-
neering with interest in development of business

machine systems with 3-6 years of experience which
should include some advanced circuit design prefer-
ably for( omputer Development. but other may sulhce.

DIGITAL COMMUNICATIONS PROJECT LEADER: 0-10)
vears. experience in military R & D projects related
to Digital Communications. Background in circuits

or systems desirable as well as some supervision.

OPERATIONS RESEARCH sPeciaLisT: With interest or
experience in Business Systems Research. Must have
utilized advanced OR techniques. prefer Ph.D. or
equivalent. Position entails research group guidance

involving interrelated complex business functions.

ANALYST-PROGRAMMER: [Experienced in conducting
data processing feasibility studies for business sys-
tems applications,

ELECTRONIC DATA PROCESSING

PROGRAMMERS

DATA PROCESSING CENTER: Opportunities exist in our
centers at Dayton. Ohio and New York City. Work
involved is varied and challenging involving pro-
gramming for our 304 large-scale computer. \dvance-
ment and growth potential for above-average per-
sonnel. Applicants should have at least two years’
programming experience and a B.S. degree in Busi-
ness Administration or Mathematics or equivalent.
Tape systems background desired.

SALES SUPPORT: Al least two years of i:ru;_'rmmninj:
experience plus B.S. or M.S. in Business Administra-
tion or Mathematics will qualify for challenging work
with EDP sales orzanization. Opportunities are varied
and include:

Programming

Manual Writing

Systems Analysis

|"-I'U"_']'Elillllli11_'__' Research

Programming Instruction

T

HE NATIONAL CASH REGISTER COMPANY, DAYTON 9, OHIO

FOR THESE and other opportunities including:
Senior Electronic Design Engineer -
Mathematician (Ph.D)

Technical Writer

Chemical Engineer (Development)

Mechanical Engineer (M.S. applied mechanics)

WRITE NOW TO:

T. F. Wade

Technical Placement F7-4

The National Cash Register Company
Main and K Street. Davton 9. Ohio

*TRADEMARK REG. U.S, PAT. OFF.

Halional
ELECTRONIC DATA PROCESSING

DIVERSIFIED CHEMICAL PRODUCTS
ADDING MACHINES « CASH REGISTERS

ONE OF THE WORLD'S MOST SUCCESSFUL CORPORATIONS [
" 76 YEARS OF HELPING BUSINESS SAVE MONEY
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PLASMA
ACCELERATION

The Fourth
Lockheed Symposium

on Magnetohydrodynamics

Ediled by Sidney W. Kash. This fourth
volume to grow oul of Lockheed-spon-
sored symposia conlains nine papers pre-
senting recent experimental and theorel-
iwcal work on magnetohydrodynamies.
Detailed information is given concerning
the principal means of accelerating ion-
ized material for propulsion, including
pulsed magnetic plasma accelerators and
d-¢ eleetrostatic ion-electron accelera-
tors. $4.25

Order from your bookstore, please

STANFORD UNIVERSITY PRESS

Research Engineers and Scientists
Experimental Mechanics

Exceptional opportunities exist for qualified engineers and scien-
tists to work on challenging, diversified research programs in
the [ollowing areas:
Mechanical properties at extremes
of temperature and loading rates
Analysis of brittle behavior
Glass fiber drawing and extrusion
techniques
Ultra-high pressure behavior
Wear, friction and attrition experi-
ments

As a Foundation staffi member you will be joining a mature,
independent research organization with a stafi of over 600
engineers and scientists contributing Lo a wide variely of
military and industrial research programs. Our environment
is midway between academic and industrial research and
offers many unigue opportunities for personal and professional
growth,

Applicants should possess an advanced degree preferably a
Ph.D. in Mechanics, Physics or Metallurgy. Several years
of experience in  the areas outlined above are desirable
but not necessary

The Foundation offers competitive salaries plus liberal benefits
im[u'“nf”."“ to four weeks annuval vacation. Please send
John F. Collins
ARMOUR RESEARCH FOUNDATION
of lllinois Institute of Technology
10 West 35th Street
Chicago 16, Illinois

consequently escapes the Carnot-cycle limitation, and
this is one of its greatest attractions.

As to the nomenclature. In Sections A and B, Thermi-
onic Engines, we find: thermionic engines, thermionic
power conversion, heat-to-electrical-power transducers
(in which the transducer has to accomplish a dimen-
sional change), a thermoelectron engine, a thermionic
energy converter, a gas-filled thermionic converter, a
cesium plasma diode, a plasma thermocouple (not, how-
ever a plasma heat engine, for which we must go to
Section C, Magnetohydrodynamics) and an energy con-
verter using low-pressure cesium. Who would guess
that all these thermionic devices rest upon a common
principle?

Is not Semiconductor Devices too broad and vague a
name for Section D, which deals with thermoelectricity
and thermoelectric generators?

Unfortunately, such use of language is confined neither
to this book nor to this field. But it is more likely to
occur in compilations than in books carefully edited.

A chemist is likely to feel there is much mathematics
in the book and (Section D excepted) little about ma-
terials. And yet, hot cesium continues to be reactive;
the composition of compounds is not easily susceptible
of precise control; and high temperature will long be-
devil those responsible for specifying materials of con-
struction,

The book is well made. Because the subject is of first
importance, compilation and publication of the mate-
rial in book form are easy to justify even though much
of the information can be found elsewhere, Purchase of
the book is recommended.

Incompressible Aerodynamics: An Account of the
Theory and Observation of the Steady Flow of Incom-
pressible Fluid Past Aerofoils, Wings, and Other Bodies.
Edited by Bryan Thwaites. 636 pp. Oxford U. Press,
New York, 1960. $12.00. Reviewed by R. E. Street,
Umuversity of Washington.

HIS is the first volume in a new series of surveys

in fluid mechanics which is to be known as the
Fluid Motion Memoirs. The aim is to copy the highly
successful Modern Developments in Fluid Dynamics,
edited by 8. Goldstein, which appeared in 1938, Not too
many vears ago, an additional two volumes on com-
pressible flow entitled High Speed Flow, edited by L.
Howarth, were published as an addendum to Goldstein.
Now we have a volume on incompressible nonviscous
fluid flow with additional volumes on laminar flow and
turbulence to follow later.

The editor also lists 16 different authors, all English
and all well known as contributors of note in the field,
The book is right up to date and includes. besides the
usual topics which can be found in almost any good
book on the subject, a great number of unusual topics
not found in any other book, such as the airfoil theories
of Goldstein, Lighthill, and Thwaites, boundary layer
control, Multhopp’s theory of wings, wing-body inter-
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