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Expanding the Frontiers
of Space Technology in

INFRARED
AND OPTICS

I Interesting and original contributions
are being made by Lockheed Missiles and
Space Division in the development of new
systems and sub-systems for long-range
infrared communications; reconnaissance;
range findings and target tracking.

Research is being conducted in optical
devices and systems, including scanners,
encoders, detectors, and read-out devices.

ENGINEERS AND

SCIENTISTS

The nature of Lockheed's work provides
an excellent opportunity for high level
scientists and engineers to advance their
professional status and contribute to the
nation's progress in space technology.

Important opportunities exist for scien-
tists who are U.S. citizens in the following:

ADVANCED WEAPON SYSTEMS

EMISSION SPECTROSCOPY

INFORMATION THEORY

OPTICAL SYSTEMS

PHYSICAL OPTICS

INFRARED SYSTEMS

If you are experienced in infrared, optics
or work related to the above areas, you
are invited to share in the future of a
company that has a history of continual
progress in missiles and space technology.
Write: Research and Development Staff,
Dept. G-42, 962 W. El Camino Real,
Sunnyvale, California.

Lockheed
MISSILES AND SPACE

DIVISION
Weapons Systems Manager for Navy POLARIS

FBM, DISCOVERER Satellite, Army
KINGFISHER, Air Force Q-5 and X-7

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ,
SANTA MARIA, CALIFORNIA
CAPE CANAVERAL, FLORIDA

ALAMOGORDO, NEW MEXICO • HAWAII

polar in the absence of mechanical stress. The observed
piezoelectric effects are quite strong and mechanical
resonances are readily excited. The dielectric properties
are, however, rather unsatisfactory and there is no in-
dication that these Rochelle salt textures have found use
outside the laboratory.

Electrically polarized polycrystalline ferroelectrics of
the barium titanate type are another texture. Ceramic
barium titanate, a highly practical piezoelectric, is men-
tioned only in passing to allow a detailed description of
piezoelectric bodies made by incorporating barium ti-
tanate powder in a resin. Such bodies can be made
cheaply in large shapes and to close tolerances, and their
dielectric strength is superior to that of the correspond-
ing ceramic bodies. Since, however, the embedding resin
is the continuous component, the dielectric constant of
the mixture is one order of magnitude below that of the
ferroelectric material, and the piezoelectric coefficients
(d33) are reduced in a similar ratio. An interesting ap-
plication of this development is a coating of resin-
bonded barium titanate on a metal plate whose flexural
resonances are studied by piezoelectric excitation of the
coating.

The reviewer has the suspicion that some ambiguities
in the theoretical part are a result of translation. Con-
fidence in the translator's expertness is not increased by
references to Russian imprint books by P. V. BRIDZH-
MEN and U. KEDI. One wonders if P. W. Bridgman
and W. C. Cady ever received royalties. Nevertheless,
the specialist in piezoelectricity will appreciate the con-
venient access to Russian work obtained through this
monograph.

Frottement et Echanges thermiques dans les Gaz
rarefies. By F. Marcel Devienne. 135 pp. Gauthier-
Villars, Paris, France, 1958. Paperbound $4.93. Re-
viewed by R. Bruce Lindsay, Brown University.

* | i HE advent of the age of rockets and missiles travel-
•*- ling in highly rarefied atmospheres has lent in-

creased interest to theoretical study of the motion of
solid bodies through gases at very low pressure. In such
motion it is necessary in the calculation of physical ef-
fects to employ the molecular theory of gas constitution.
The aim of the author of the present book, who is di-
rector of the Mediterranean Laboratory of Thermody-
namic Investigations, is to provide a review of this field
with special reference to ultrararefied gaseous media.
The theory used is based essentially on the classical
kinetic theory of gases and the Maxwell-Boltzmann ve-
locity distribution, as modified by the Enskog-Chapman
theory of real gases.

The first five chapters are devoted to flow of rarefied
gases through tubes, with applications to pumping. The
remainder of the book discusses the friction and heat
exchange at the surface of a solid object moving through
a gas at very low pressure. There is some comparison
between theory and experimental results, though the
author complains about the general lack of reliability of
the latter and the present inadequacy of the former.
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We offer an excellent opportunity for a

Physicist or Sonar or Electrical Engineer
capable of designing electro-mechanical devices
and electronic systems from basic principles to
finished products.

This is a position for a professional scientist in a
rapidly growing scientific organization.

Location: Western Connecticut, 25 miles from
New Haven.

THE HARRIS TRANSDUCER CORPORATION
Woodbury, Connecticut

A Subsidiary of General Instrument Corporation

Inertia!
Guidance

Gyros?

From Cenco—developed by MIT and the AC Spark Plug
Uiv. of General Motors. For visual demonstration of gyro-
scopic principles—inertia, precession, nutation, single and
two degrees of freedom gyro, automatic pilot or inertial
guidance, gyro compass, laws of motion. Motor driven
complete with built-in turn table and handbook of experi-
ments and theory. No. 74730 Deluxe Research Model $254.00
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The Only Really New Book on the Microscope

THE PRACTICAL USE
OF THE MICROSCOPE

Including Photomicrography
By George Herbert Needham, M.S., F.R.M.S.

University of California Medical School University Extension,
San Francisco, California

Consultant in Microscopy and Photomicrography

An expert consultant presents clear and detailed information
on the many types of microscopes, objectives, accessories, and
HOW TO APPLY THEM IN THE MOST EFFECTIVE
WAY.
Written in an interesting and vivid manner—each of the
26 chapters complete in itself.

• Equipment described with frankness and im-
partiality

• Constructive criticism and suggestions guide
the serious microscopist

• Sufficient theory included so that practical di-
rections can be followed intelligently

• Every method used and checked by the author
• Systematic manipulation of the microscope

stressed
The 48 superb photomicrographs are placed throughout
the book where the greatest value will be derived from them.

Encyclopedic . . . Invaluable to
to every user of the microscope!

Published 1958 510 pages (7 X 10)
$15.50 292 illustrations

CHARLES C THOMAS • PUBLISHER
301-327 East Lawrence Avenue

Springfield • Illinois
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There is a chapter devoted particularly to motion in
the upper atmosphere.

The bibliography of five pages is a modest one and
much recent aerodynamic literature is not mentioned.

Teaching High School Science: A Book of Meth-
ods. By Paul F. Brandwein, Fletcher G. Watson, Paul
E. Blackwood. 568 pp. Harcourt, Brace and Co., Inc.,
New York, 19S8. $6.50. Reviewed by Sanborn C. Brown,
Massachusetts Institute of Technology.

AS a physicist, do you know what is going on in the
"̂"*- physics and science courses of your local high

school? Do you know what is taught and how? Are you
worried? This book will help by giving you a very com-
plete survey of the best methods used in teaching sci-
ence all over the country.

Unless you are a high-school or secondary-school
teacher, you will share with me an automatic distrust
of anything entitled A Book of Methods written by a
director of a division of education, a professor of a
graduate school of education, and a specialist in science
in the United States Office of Education, particularly if
you have read such books as Johnny Can't Read and
School Without Scholars. This title sounds as if the
authors could not help writing as Educators (with a
capital E). This is far from the case, however, and their
book is to be highly recommended to anybody who is
genuinely interested in what is going on in physics edu-
cation at the secondary-school level.

Although intended primarily for readers who are now
teaching high-school science, many parts of this book
could be used with profit by college and university in-
structors. It presents a good picture of the size of the
problems our high schools face in teaching science, as
well as some very concrete suggestions on better ways
to handle some of the difficulties inherent in mass edu-
cation of our boys and girls.
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ELECTRICAL ENGINEERING: Theory and Practice (2nd Re-
vised Ed.). By William H. Erickson and Nelson H. Bryant.
614 pp. John Wiley & Sons, Inc., New York, 1959. $8.00.
FUNDAMENTALS OF NUCLEAR ENERGY AND POWER REACTORS.

By Henry Jacobowitz. 118 pp. John F. Rider Publisher,
Inc., New York, 1959. Paperbound $2.95.
NOISE IN ELECTRON DEVICES. Edited by Louis D. Smullin
and Hermann A. Haus. 413 pp. The Technology Press of
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Behrens. 705 pp. The Williams & Wilkins Co., Baltimore,
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THE TECHNICAL WRITER: an aid to the presentation and
production of technical literature. By J. W. Godfrey and
G. Parr. 340 pp. John Wiley & Sons, Inc., New York,
1959. $8.50.
SEMICONDUCTORS. Edited by N. B. Hannay. 767 pp. (ACS)
Reinhold Publishing Corp., New York, 1959. $15.00.

ATOMS III—MOLECULES I. Vol. 37, Part 1 of Handbuch
der Physik. Edited by S. Flu'gge. 439 pp. Springer-Verlag,
Berlin, Germany, 1959. DM 120.00 (subscription price DM
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DM 28.00.
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Landau and Ya. Smorodinsky. 108 pp. Plenum Press, Inc.,
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tions) . By Max Planck. Translated by James Murphy and
W. H. Johnston. 328 pp. Meridian Books, Inc., New York,
1959. $5.00.
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1958. Paperbound.
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Paperbound $3.00.
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