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W Outstanding opportunities
in the development

of exotic devices

Senior and Junior positions open for

with experimentation background in:
Microwave Spectroscopy
Nuclear Magnetic Resonance
Molecular Beams

Electron Microscopy

or allied fields

AUTOMETRIC CORPORATION is engaged in the
development of unique tools and concepts
for reconnaissance data reduction, research
into advanced astronautics, application of

optics and electronics to mapping and chart-
ing, and color television systems.

Please send resume to:
Mr. S. Shelby, Personnel Administrator

AUTOMETRIC corporation

1501 Broadway—New York 36, New York

(A Subsidiary of Paramount Pictures Corporation)

data. The tines of their double-pronged attempt are
clearly visible; the space between them is noticeable also.

There are five substantive chapters. One on “Appara-
tus and Methods™ contains a survey of various types of
electron impact apparatus, The descriptions are brief,
and refer to recent books and review articles for details
of construction and operation, Time-of-flight instruments
are not mentioned. The authors take up the nature of
ionization efficiency curves, appearance potential de-
termination, instrumental factors affecting electron ener-
gies and reliability of impact experiments, all quali-
tatively, at length, and with comment. A short chapter
entitled “Theoretical” contains a qualitative exposition
of the Franck-Condon principle and a more detailed dis-
cussion of the quasi-equilibrium theory of the mass
spectra of large molecules. The ionization and dissocia-
tion of Na are used as an illustration of the former. The
longest chapter (85 pp.) is on “Energetic Considera-
tions”, and deals with measurement and interpretation
of heats of formation of ions, activation energies, bond
strengths, and related subjects. The last two chapters
are entitled “Mass Spectral Considerations” and “Im-
plications for Chemical Reactions”. In the first of these
are reviewed the few qualitative and empirical general
rules known for relating the more than 900 mass spectra
that had been tabulated at the time of writing. The
second presents examples of the use of impact measure-
ments to aid in interpretation of some organic chemical
reactions. The appendix, over one fifth of the book in
length, is a table compiled from ionization and appear-
ance potentials of positive and negative ions published
during the period 1930 to 1955, inclusive. Wherever
possible, ionization mechanisms are postulated. The table
is arranged according to key atoms by increasing atomic
weight. The reference list contains 534 entries.

The book is written clearly, and its extensive table,
reflecting the judgment of its widely experienced au-
thors, is a substantial contribution. Critical remarks
sprinkled through the descriptive parts will be a guide
to successful operation of instruments and to inter-
pretation of results. However, considering its rather
special slant and consequently scant treatment of basic
physical processes, a more descriptive title would have
been appropriate.

Etude des Textures piézoélectriques. By A. V. Shub-
nikov, 1. S, Zheludev, V. P. Konstantinova, I. M. Sil-
vestrova, Translated from Russian by A, Daknoff. 207
pp. Dunod, Paris, France, 1958. 2750 fr. Reviewed by
Hans Jaffe, Clevite Corporation.

ARTLY ordered arrays or “textures” of polar par-

ticles is the subject of this book. The first chapter
begins with the general theory of textures which Shub-
nikov pioneered, and then gives the fundamentals of
piezoelectricity,

The second chapter presents a detailed account of a
texture made by solidifying molten Rochelle salt under
mechanical agitation. As Shubnikov has shown, this
texture can be piezoelectric, although no direction is
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ENGINHICRS: CHEMICAL - ELECTRONIC - MECHANICAL
PHYSICISTS: PHYSICAL CHEMISTS: METALLURGISTS

AT G.E. YOU WILL . . .
e Work in the campus-like environment of modern Electronics
Park.

e Associate with industry's outstanding scientists and engi-
neers . . . who, for example, recently developed the “revolu-
tionary” SILICON CONTROLLED RECTIFIER from an
idea to mass production . . . with unprecedented speed!

e Be supported by the company’s ample finaneial resources and
complete research facilities,

CHALLENGING OPENINGS IN:

DEVICE ENGINEERING:

Device design and advance process development for manu-

facture of high-frequency, high power and high-speed transistors,

controlled rectifiers, high current silicon rectifiers, and other new

semiconductor devices.

\PPLIED RESEARCH:

Conduct surface and etching studies on semiconductor materials

and devices,

Investigate new techniques for the refinement of semiconductor
materials. Conduct studies on single erystal growth, metallog-
raphy and x-ray crystallography.

SEMICONDUCTOR MATERIALS ENGINEERING - FIELD
SALES - PRODUCT PLANNING - QUALITY CONTROL ENGI-
NEERING - TEST EQUIPMENT DESIGCN & DEVELOPMENT -
MANUFACTURING PROCESS ENGINEERING

Semiconductor or other component experience desirable—but
not essential

[I. S. CITIZENSHIP NOT REQUIRED

Enjoy gracious living in the heart of New York's Vacation-
land . . . adjacent to the famed Finger Lakes Region, Adiron-
dack Mountains, and the Thousand Islands.

Liberal relocation allowances. Outstanding benefit plans include
tuition refund for graduate studies at Syracuse University.

Wrile in stricl confidence lo:
MR. M. D. CHILCOTE, DIV. 51-MG
SEMICONDUCTOR PRODUCTS DEPARTMENT

GENERAL @3 ELECTRIC

Electronics Park.
Svyracuse, New York
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Expanding the Frontiers
of Space Technology in

INFRARED
AND OPTICS

M 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:

B 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 » HAWAILI

| 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
(dys) 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
raréfiés. By F. Marcel Devienne, 135 pp. Gauthier-
Villars, Paris, France, 1958. Paperbound $4.93. Re-
viewed by R. Bruce Lindsay, Brown University.

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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