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PROJECT LEADER
(Physical Chemist)

A permanent project leader is required in
our expanding Midwest Division. Ph.D. or
equivalent. Position calls for an interest in
crystallography, microscopy, and physical
analytical methods for both organic and
inorganic systems. Opportunities exist for
diversified research. Ability to work di-
rectly with clients is an important factor.

Please send resume to Personnel Director:

tttlejne.
30 Memorial Drive, Cambridge 42, Mass.

Midwest Division — Miner Laboratories
9 South Clinton Street, Chicago 6, Illinois

Th« only publication designed for the engi-
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its readers theoretical and practical tech-
niques for controlling noise in industry, archi-
tecture, and the community.
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NOISE CONTROL is issued bi-monthly at the
rate of $5 to members of the Acoustical So-
ciety of America, $8 to all others. Foreign
postage is $2 additional. Orders and inquiries
should be addressed to: NOISE CONTROL, 335
East 45 Street, New York 17, N. Y.

not sure that I recognize it when I see it. Thus, I feel
very inadequate as a reviewer.

Ordinarily, I am against polls and sampling, but in
this case I felt justified in consulting others. Two very
intelligent and original men commended the book,
partly, I believe, because the mode and course of
thought paralleled their own. One hardheaded but
original man was bored. He would have been pleased
with something more substantial and more immediately
useful. With some self-doubt and trepidation, I will add
my own impressions.

This book says a great deal about the representation
of machines, in a very general sense that includes prac-
tically everything, by matrices and kinematic graphs or
state diagrams. It discusses determinate machines, ma-
chines with input, stability, black boxes and the possi-
bility of finding the rules of their behavior, Markovian
machines, variety and information theory, and problems
of error correction and regulation. In doing this it pro-
vides, as in the diagrams and tables representing ma-
chines, very useful intellectual tools. It provides also a
wealth of entertaining examples or problems in the
English style, together with answers which are presum-
ably mostly correct. A person who likes to work puzzles
could be hugely entertained by working out any or all
of these examples. A person with the interest and dili-
gence to do so would certainly gain a great deal of un-
derstanding, and a good deal of skill both in thinking
along useful lines and in acquiring and using useful re-
sults, such as those of information theory.

The book has two weaknesses. One is that, when the
notation has been explained and examples have been
given, and when we expect that powerful theorems will
be proved, instead, we pass on to something else. This
reminds me a little of the eminent American educator
who was said to have conducted young ladies into the
suburbs of literature—and left them there. The other
weakness is that sometimes concepts which are impor-
tant and not without difficulty are thrown at the reader
without words or examples adequate to orient his
thinking. This happens in the case of normal coordi-
nates, on page 101.

The last chapters, leading up to the "amplification of
intelligence", are admittedly speculative.

Ashby's preface addresses his book to physiologists,
psychologists, and sociologists. I would think that a
good deal of the information and modes of thought in
the book could be of considerable use to them. Indeed,
Ashby may well lead his fellows to the Promised Land.

Les Dislocations. By J. Friedel. 314 pp. Gauthier-
Villars, Paris, France, 19S6. Clothbound $11.05; paper-
bound $10.20. Reviewed by R. Smoluchowski, Carnegie
Institute of Technology.

Anyone who has had contact with the theory of dis-
locations has been awaiting with great interest the ap-
pearance of the recent book on dislocations by Friedel.
Not only is the author well known for his many funda-
mental contributions to theory of solids and to the the-
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PHYSICIST MAKES A PRIZE CATCH

This Raytheon physicist doesn't go fishing
every day. But when he relaxes at his favorite
diversion, he enjoys some quiet extra-mural
thinking on an engrossing phase of his work.

Scientists and engineers at Raytheon appreci-
ate New England's wonderful mountains, lakes,
woodlands and seashore. They like the proxim-
ity of Harvard, M.I.T. and other centers of
learning. They value the cultural advantages
of Boston, and the attractions of the pleasant,
neighborly communities where they live.

To "good living" add the satisfaction of inter-

esting work in modern laboratories with people
you respect; recognition through advancement
and increased responsibility.

Get in touch with E. H. Herlin, Professional
Personnel Section. He'll give you prompt, help-
ful counsel, without obligation. Raytheon has
rewarding opportunities for you now in:

solid state theory • infrared absorption spec-
troscopy • ferromagnetic resonance • ferrite
and semiconductor compounds, devices and
circuits • ferroelectric materials • ultrasonics
• microwave tubes • nuclear power • low
temperature studies
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Waltham 54, Massachusetts
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Melpar's work on the satellite is one of many diversified projects.

More than 90 protects at
Melpar give

wider scope to
men of talent
At Melpar the problems posed by our
more than 90 current projects allow you
to work in the area of your choice and
make contributions on advanced levels.

Our dynamic growth (we've doubled in
size every 24 months for the past 11 years)
constantly creates new middle and top
level openings; our policy of individual
recognition allows you to compete for
them strictly on merit, and to receive
financial compensation limited only by
your ability.

As a member of a Melpar project group
you'll enjoy freedom and a team spirit
found only in a young organization of our
size. Each project group is charged with
responsibility for solving problems from
conception to prototype. This means that
you gain invaluable experience in inter-
related spheres, essential to eventual
directorship responsibility.

Living is relaxed and good in the Wash-
ington, D. C. area with its mellow climate
and spacious suburbs. Our new air-
conditioned laboratory is well-instru-
mented with an eye to future needs and is
situated on a wooded 44-acre tract.

DUE TO OUR DIVERSIFICATION,
OPENINGS EXIST IN PRACTICALLY

EVERY PHASE OF ELECTRONIC R & D.

Qualified engineers will be invited to visit Melpar at
company expense.
For detailed information on openings, the laboratory,
and our industry-free location write:

Technical Personnel Representative

MEL PAR/™
A Subsidiary of Westinghouse Air Brake Company

3196 Arlington Boulevard
Falls Church, Virginia

ory of dislocations, but also the only two existing books
on the subject are nearly four years old. The book lives
up entirely to the expectations. It is directed essentially
to graduate engineering students and to experimental
physicists. Numerous more subtle mathematical aspects
of theory of dislocations are omitted and instead simple
models and qualitative or "order of magnitude" argu-
ments are used. Accent is placed on these aspects of the
dislocation theory which are rather well established and
developed. Thus such interesting but not yet well-un-
derstood phenomena as internal friction and fatigue are
only briefly referred to. The book abounds in excellent
illustrations, and—for a European book—it has a sur-
prisingly good subject index. Nearly 600 references.

The first part of the book deals with the general the-
ory of dislocations. It starts with simple definitions,
with the elastic theory of stationary dislocations and the
forces between them. The third chapter is concerned
with the motion of dislocations, its experimental evi-
dence, the Peierls-Nabarro forces, etc. This is followed
by a short, very good chapter on vacancies and inter-
stitials. Next chapter discusses the climbing motion of
dislocations. The longest chapter of all is the next one
devoted to partial dislocations, stacking faults, Cottrell
dislocations, twinning, etc. The last chapter of this part
of the book deals with the spectacular subject of crystal
growth as affected by dislocations.

The second part of the book deals with assemblies of
dislocations. The first chapter covers such basic con-
cepts as the Frank networks, polygonization, Frank-
Read sources, and so on. The difficult subject of cold
work and strain hardening is treated in the next chapter
and this is followed by a discussion of recovery, re-
crystallization, and grain boundaries. The various mod-
els and theories of creep are considered next and this
part of the book ends with a discussion of the mecha-
nisms of cleavage.

In the third and last part of the book attention is di-
rected to interaction of dislocations with other lattice
defects. To begin with, the various kinds of interactions,
elastic, electrostatic, etc., are discussed and this is fol-
lowed by a chapter on hardness as affected by uni-
formly distributed impurities: preprecipitates, precipi-
tates, solid solutions, etc. Next chapter deals with the
formation and movement of localized impurity "clouds"
and their effect on strain aging, microcreep, Luder band
formation, blue brittleness, etc. The last chapter finally
deals with the influence of dislocations on x-ray dif-
fraction, optical absorption, conductivity, and magnetic
saturation. The book closes with four appendices: on
fundamentals of elasticity, a table of physical proper-
ties of elements, a table of slip and twinning systems
in various metals and, finally, a short French-English-
German glossary of technical terms.

A brief glance at the above survey of topics treated
in this book indicates the great diversity and richness
of subject matter. In fact, there are several chapters
which deal with questions never before treated in book
form. Probably the greatest value of the book is that
it brings together so many new topics usually found
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only in original papers. It summarizes also for the first
time many developments which occurred during the last
few years. These advantages are partly offset by the
great conciseness with which the book is written. While
reading it, one wishes often that the author had said
more about many of the interesting topics he is dis-
cussing; in fact, one wishes that this excellent book
were at least twice as long! Let us hope that it will be
soon translated into English.

Determinism and Indeterminism in Modern Phys-
ics: Historical and Systematic Studies of the Prob-
lem of Causality. By Ernst Cassirer. Translated by
0. T. Benfey. 227 pp. Yale U. Press, New Haven,
Conn., 19S6. $5.00. Reviewed by R. B. Lindsay, Brown
University.

To the philosopher of science and indeed for that
matter to the celebrated man in the street the most
fascinating aspect of quantum mechanics seems to be
the principle of indeterminacy. Its allurements are an
ever-present trap for the unwary, and it probably has
given rise to as many popular misconceptions as the
special theory of relativity. It is therefore with more
than usual warmth that one is inclined to greet the ap-
pearance of this too long delayed translation of Cas-
sirer's incisive and dispassionate philosophical examina-
tion of the basic postulates of quantum mechanics.

The original German edition appeared in 1936, and it
is true that much has happened in quantum mechanics
in the past two decades. Recent years have seen a lively
argument over its most appropriate physical interpreta-
tion. Yet, as Henry Margenau remarks in his preface to
the present translation, there remains a genuine timeli-
ness in Cassirer's point of view, and it may be read with
profit by those who are puzzled by the present con-
troversies.

The subtitle of the book is "Historical and System-
atic Studies of the Problem of Causality", and it is with
the fate of causality in modern physics that the author
is principally concerned. He begins with an excursion
into the historical development of the causal concept,
starting with that famous spirit conceived by Laplace
in his Theorie analytique des probabilitis, who possesses
complete knowledge of the state of the universe at any
given moment and thus has determined for him in exact
detail its whole past and future course. Here causality
is essentially equated to determinism. This naturally
leads on through the skepticism of Hume to the tran-
scendental analysis of Kant.

In order to build up his own interpretation of cau-
sality in physics, Cassirer devotes several chapters to a
sketch of the broad outline of physical methodology as
a logical if somewhat arbitrary process which leads from
measurements through laws to principles, a very clear
exposition of the fundamental nature of physical the-
ory. He then advances in categorical fashion his own
view that causality merely connotes the ultimate pos-
sibility of ordering our experiences of nature by means
of the process of physical theorizing which he has just
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Electricity and
Magnetism

By BETTY ISABELLE BLEANEY,
Tutor and Fellow Elect., St. Hugh's

College, Oxford

and BREBIS BLEANEY, Dr. Lee's
Professor of Experimental Philosophy
and Head of the Clarendon Laboratory,

Oxford

A comprehensive work thai gives an
up-to-date account of the theory and
the experimental aspects of electricity
and magnetism. Some of the subjects
included are: Electrostatics, Alternat-
ing Current Theory and Electromag-
netic Waves, A.C. Measurements in
the various Frequency Bands, Nu-
clear Magnetic Resonance and recent
R.F. Measurements of the Fundamen-
tal Constants. Rationalized M.K.S.
Units are used in a way that makes
transition to C.G.S. units easy.

$10.10

Theories of
Nuclear Moments

By ROGER JOHN BLIN-STOYLE,
Clarendon Laboratory

The first volume in a new series of
monographs on physics and subjects
that border on it. Partial contents
are: Electromagnetic Multipole Mo-
ments; Measurement of Nuclear Mo-
ments; Exchange Currents and Ve-
locity Dependent Forces; Nuclear
Moments of H2, H3, He3; Nuclear
Models; Magnetic Moments of Odd A
Nuclei; Electric Quadrupole Moments
of Odd-Odd Nuclei; Moments of Ex-
cited States; and Nuclear Magnetic
Octupole Moments. $1.40

At all bookstores
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