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REFLECTIONS
oj a

PHYSICIST
by P. W. BRIDGMAN

NEW ENLARGED EDITION

This collection comprises the bulk of the non-
t~hnical writings of Dr. Bridgman, in­

cluding ten papers here added to the first edition of
1950. The topics range over a considerable field, but
there is a certain unity in the treabnent in that the
"operational" approach is used throughout. It is this
approach which has made possible the success of m.od­
ern physics in meeting revolutionary new phYSlca.l
situations. The present collection may be regarded
as an extension of the operational approach to prob­
lems in other fields than physics.

CONTENTS

I-General Points o{ View
Operational Analysis-Some General Principles of
Operational Analysis-Science: Public or Private1­
Freedom and the Individual-On Scientific Method­
Some Implications of Recent Points of View in Phys­
ics-The Operational Aspect of Meaning-Science and
Common Sense-The Present State of Operationalism.

II-Applications fo Scientific Situations
The New Vision of Science-Permanent Elements in
the Flux of Present-Day Physics-The Recent
Change of Attitude toward the Law of Cause and
Effect~Statistical :Mechanics and the Second Law
of Thermodynamics-The Time Scale-On the Nature
and Limitations of Cosmical Inquiries-Einstein's
Theories and the Operational Point of View-Imper­
tinent Reflections of History of Science.

III-Primarily Social
The Struggle for Intellectual Integrity-Society and
the Intelligent Physicist-Science, and its Changing
Social Environment-Scientists and Social Responsi­
bility-Science and Freedom-Reflections of a Physi­
cist-The Strategy of the Social Sciences-Science,
Materialism and the Human Spirit-The Discovery
of Science-The Task before Us.

IV-Specific SituatioM
"Manifesto" by a Physicist-A Challenge to Physi­
cists-Scientific Freedom and National Planning­
Sentimental Democracy and the Forgotten Physicist.

V-Prophetic
The Prospeet for Intelligence-New Vistas for
Intelligence.
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complete account of the facts and the underlying ex­
planations, though the parts where quantum mechanical
arguments cannot be avoided make difficult reading. The
third section, on special topics and applications, treats
neutron physics, nuclear fission, nuclear energy sources,
electromagnetic accelerators, and isotopes. This section
(including the problems) would seem a considerable
help in showing the engineer how to apply the basic
ideas. The book also includes a reduced copy of the
G.-E. Chart of the Nuclides.

To summarize, the book gives a thorough introduc­
tory account of nudear physics and some important
applications. It should prove extremely valuable to the
nuclear engineer, and could also properly serve as an
introductory course for the physicist.

Fundamental Formulas of Physics. Edited by Don­
ald H. Menzel. 765 pp. Prentice-Hall, Inc., New York,
1955. $8.00. Reviewed by Louis Wei1lberg, Hughes Re­
search and Develofnne1lt Laboratories.

Fundamental Formulas of Physics is a collection of
formulas presented in thirty-one chapters which vary in
length from a maximum of 106 pages for the chapter on
mathemalics to 5 to 10 pages for chapters on such sub­
jects as electronics, nomograms, the physical constants,
and meteorology. Some of the other fields included in
the book are classical mechanics, electromagnetic theory,
the special and general theories of relativity, hydro­
dynamics and aerodynamics, boundary value problems,
acoustics, quantum mechanics, and solid-state physics.
The chapters are for the most part written by outstand­
ing men in the respective fields, some of whom merely
list their formulas whereas olhers include explanatory
material.

A wealth of material is represented by this collection
of formulas which, as stated in the preface, is intended
primarily as a reference and guide for research physi­
cists, chemists, and engineers. In the opinion of this
reviewer, the book has limited appeal for engineers;
whether it will achieve "ide circulation among physi­
cists only time will tell. With the passage of time it will
be possible to evaluate more fully some of the factors
that determine whether a book of this type lives or dies
or remains moribund all its life; such factors are the
choice of material, the freedom from error, the ease
with which the book can be used, the cross-referencing
in chapters that cover overlapping material, and the
quality of the index. In a sampling on all these points
in accordance with the personal experience (and preju­
dices) of the reviewer the book does not come off well.

For example, the discussions of the Fourier and La­
place transforms follow each other and together cover
less than a page. If lack of space was a restriction, surely
the elementary formulas on trigonometric functions and
integral calculus could have been omitted without dimin­
ishing the value of the book; this part of the handhook
field is solidly held hy the standard books hy Burington,
Peirce, and Dwight. Then, again

j
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Its Measurement and Control in Science and Industry
VOLUME 2

Edited by HUGH C. WOLFE, Sponsored by the
American Institute of Physics, the Nat.ional Bureau
of Standards, and Office of Ordnance Research,
U.S. Army

Presents the proceedings of the 3ed International Sym­
posium on Tempenr.ture. with significant material about
temperature concept and the phenomena on the basis of
which temperature can be determined over the range of
from .OOI°K to the temperatures at the core of an atomic
explosion. Experts of many nations who prepared the
papers cover not only their own work, but that of many
others in the same fields.

(2) TEMPERATURE
Its Measurement and Control in Science and Industry

Volume I
World-wide acclaim as the outstanding reference work of its field bas been accorded this
encyclopedic volume. Presents thorough-coing descriptions of all phases of temperature
technique.

1941

for Physicists, Physical Chemists, Engineers
(1) TEMPERATURE

$7.50

$10.00

(5) PROBLEMS & CONTROL
OF AIR POLLUTION

Edited by FREDERICK S. :MAL­
LETTE, Executive Secretary, Com­
mittee on Air Pollution Controls, The
American Society of Mechanical

EngineeTS.
Presents the proceedings of the First
International Congress on Air Pollu­
tion, held in March under the spon­
sorship of the ASME. Contains
papelll by the world's foremost ex­
perts, and even a chapter on manaJe­
ment aspects telling ways of avoidmg
pitfalls in community relations over
air-pollution problems.

1955 320 pag.s

Ib!inhold Boob
(4) INSTRUMENTS FOR
MEASUREMENT & CONTROL

By WERNER G. HOLZBOCK. De­
velopment Engineer, Askania Regu-

lator Co.
First to describe and illustrate all the
recent devices for measuring and
controlling temperature, moisture,
pressure, flow, uniformity, etc. In
non-mathematical language. Shows
bow the various instruments compare
with each other; discusses factors
influencing choice of instruments for
particular jobs.

1955 416 pllges
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(3) fifTH SYMPOSIUM
ON COMBUSTION

Address.

Combustion in Engines and
Combustion Kinetics

By The St..nding Committee on Combustion Sym­
posia, The Combustion Institute, Pittsburgh, Pa.

A.....ilable for the first time in bound form are all of the 101
papers presented at the Fifth International Combustion
Symposium; the work of 182 contributors from many parts
of the world. This timely book presents a large and im­
portant body of new knowledge on combustion problems
involved in the efficient operation of all kinds of engines.
Adding to the book's interest and scope is a section of
round table discussions among outstanding authorities.
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(7) MATERIALS FOR
NUCLEAR POWER REACTORS
By HENRY H. HAUSNER and
STANLEY B. ROBOFF, of Atomic
Energy Div., Sylvania Electric Prod-

ucts, Inc.
The overy first book to describe the
basic types of materials used in nu­
clear reactors, their functions, and
the problems associated with their
use. Covers materials for shielding,
cladding fuel elements, moderators,
reflectors-for all the most important
parts of a reactor.

19.55 240 pages $3.50

(6) HAWLEY'S TECHNICAL
SPEllER

By GESSNER G. HAWLEY and
ALICE M. HAWLEY
A boon to everyone who must use
bard-to-spell scientific: terms in his
work. Contains over 8,000 words
selected from the vocabularies of
chemistry, physics, electronics, and
many other fields. Clear type.
Many easy-to-use features.

1955 160 pages $2.95

(8) THE TECHNICAL REPORT
Edited by B. H. WElL

Every phase of the technical report,
from the conception of its need to
final destination and use, is fully cov­
ered in this e::lceptional new book.
Goes into the fundamentals of editing,
illustratinc. duplicating. binding. dis­
tribution. security tiline. and putting
the re~rt files to work. All aspects
of writinc are carefully surveyed. too.

1954 492 pages $12.00
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Published

by University oj
Chicago Press at $11.00

Now available for the first time iD book
form, the Encyclopedia demonstrates the
logical structure common to all the sci­
ences, and integrates the knowledge and
methodology of every major scientific dis­
cipline wilhin a single philosophical frame­
work. Among the Doted contributors are
Niels Bohr. Bertrand Russell. Rudolf Car­
nap, Ernest Nagel, Philipp Frank, EgOD
Brunswik and Felix Mainx.

Free to You on Joining the
LIBRARY OF SCIENCE

Invites You to Receive as a Membership GIFT

the Monumental New Two-Volume

INTERNATIONAL ENCYCLOPEDIA

OF UNIFIED SCIENCE
I n these volumes, thirteen of the most distinguished scientific figures of our time

provide what The New York Times has called "the foundation on which may be
built the bridges that are to COnnect the sciences."

Because these volumes may be so important to the work and thinking of readers of
Scientific A merican, the LIBRARY OF SCIENCE has arranged to send you the Encycl04

pedia entirely without charge to demonstrate the benefits of membership. For the
LIBRARY OF SciENCE brings its members, at substantial savings, the books destined to
play an important role in their thinking-authoritative works from the individual dis­
ciplines, books pointing up the unity of science, special translations and importations.

Since the LIBRARY OF SciENCE serves scientists and professionals on a professional
level. members have no obligation to buy any fixed number of Selections and may
discontinue membership at any time. Reduced member prices and free books of your
choice with every fourth Selection taken effect savings up to 40%.

You are invited to enroll in the LIBRARY OF SCIENCE and choose your first Selection
below. With it you will rec;ive the two volumes of the International Encyclopedia of
Unified Science entirely free, as much as $16.00 worth of books for as little as $3.95.
You are not obligated to take any additional books. If you wish, you may substitute
any of the Selections described below as your free membership Gift.

Choose Your First Membership Selection from These Outstanding Volumes in the LIBRARY OF SCIENCE

PHYSICS & MICROPHYSICS
by Louis De Broglie
lust translated. "A unique book.... The pre­
sentation of molecular physics of the last dec­
ades should broaden and deepen the scope of
every reader." -Albert Einstein

List price $4.50, Member's price $3.95

ALBERT EINSTEIN: Philosopher-Scientist
Edited by Paul A. Scbilpp
The work, thought and influence of Albert
Einstein, authoritatively appraised by 25 col­
leagues, induding 6 Nobel Prize winners.
Einstein replies and also contributes the oo1y
autobiography he ever published.

List price $6.00, Member's price $4.95

MATHEMATICS & PLAUSIBLE REASONING
(2 vols.)' by Geo,ge Poly.
Analyzes the methods of mathematical prob­
lem-solving, to demonstrate their usefulness
in all scientific investigation. "The material is

fresh and highly original ... stimulating, in·
formal and occasionally humorous."

-Scient.ific American
List price $9.00, Member's price $6.50

*(TlVo volumes count as one Selection.)

A HISTORY OF SCIENCE
Through the Golden Age 01 Greece
by George Sarton
The panorama of ancient science from the be'·
ginDings of writing to the flowering of Greek
mathematics, astronomy, medicine, biology,
geography, engineering. "Remarkably read­
able ... a work of the greatest scholarship:'

-The Yale Review
List price $10.00, Member's price $6.95

SCIENTIFIC AMERICAN REAOER
By the editors of
SCIENTIFIC AMERICAN
The frontiers of scientific exploration today,
by over 50 noted scientists. Links the latest
research in atomic energy, biochemistry, astra-

physics, genetics, sensation and perception,
virology, zoology, geology, animal behavior.

List price $6.00, Member's price $4.95

FRONTIERS OF ASTRONOMY
by Fred Hoyle .
"New ideas about the structure of the earth,
cause of the ice ages, formation of the moon's
craters, the origins of the planets (and) an
account of the directions in which thought is
leading on the frontiers of astronomy."

-The London Times
List price $5.00, Member's price $3.95

ANTHROPOLOGY TODAY
Edited by A. L. Kroeber
966 pages, 52 contributors. "Scientists in,
neighboring disciplines ... can for the first
time find within the covers of one book a
trustworthy survey" of the present position of
anthropological studies."

-Clyde Kluckhohn, Ph.D.
List price $9,00, Member's price $6.95

FREE BOOK

FIRST SELECTION

r--------------------,
I LIBRARY OF SCIENCE 677
I 59 Fourth Avenue, New York 3, N. Y.
I Please enroll me as a member and send the books
I indicated below, one without cha;rge as my free
I GlFT BOOK and the other as my initial Selection

to be billed at the special Member's Price plus a
I few cents charge for postage. l am under no obli­
I gation to order additional books and may discon­
I tinue membership at any time.

I
I
I
II NAMB _

I ADDRESS I
I CITY ZONB--STATB__ IL J_,

You Are IlIYited te Use tile Enrollment Form Attached

~,!.fROD .

LIBRARY OF SCIENCE, 59 Fourth Avenue, New York 3, N. Y.
wri' . • ....--..



omitted entirely, and analytic functions, unquestionably
of ever-increasing importance to the physicist and en­
gineer, are allotted only three pages. In the discussion
of vector analysis and in the treatment of the Laplace
and Helmholtz equations that occurs in many chapters;
this reviewer would have liked a listing of the diver­
gence and curl and the particular solutions of the equa­
tions for ten or more coordinate systems rather than
only for the conventional systems like the rectangular
and the cylindrical; in fact, if space is again a restric­
tion, the conventional systems, ·which are easily found
in many texts, could well have been replaced by less
familiar ones.

In regard to errors the reviewer decided to determine
the number of consecutive pages that he had to check
through before he found the first error; alas, page 1,
Eq. 2 contains a plus sign that should be a minus. Then,
browsing, he found another error on page 7, paragraph
2.7, Eq. 1. These errors are minor compared to other
errors or ambiguities that the reviewer came across. For
example, he believes a wrong impression may be created
by paragraphs 4.4 and 4.5 on pages 328-329, wbere it
is stated that direct current circuit analysis is based on
Kirchhoff's rules (isn't alternating current circuit analy­
sis also based on these rules?) and the transient solution
is only evaluated for the alternating current case, al­
most leading to the implication that a de excitation will
cause no transient. Also, while circuits are being dis­
cussed, we may ask why the instantaneous current is
represented by a lower case i whereas the instantaneous
voltage is represented by the upper case E. More serious
stilI is the statement on page 244: "any linear, homo­
geneous, differential equation can be solved by the
method of separation of variables". Is this true?

The index and cross-referencing could be improved.
For example, though adjoint operators are discussed, the
index does not include the term "adjoint". Under "self­
adjoint" page 256 is listed but not page 255 or page 100,
and there is no cross reference on page 255 or 256 to
page 100. "Coordinate systems" does not appear in the
index; if one thinks instead of "curvilinear coordinates"
one finds pages 44 and 246 referred to but no reference
to pages 347 and 348. On page 87 the same matrix is
called an inverse matrix and a reciprocal matrix, neither
of which terms is listed in the index.

Finally the reviewer would like to make a plea for
more intelligent (and accurate) publisher's blurbs. The
jacket description incorrectly states there are twenty­
six sections and lists them, leaving out the last five.
(This could confuse some reviewers no end; a re­
view that came to this reviewer's attention stated there
were twenty-six sections, \\ith the remainder of the re­
view also parroting the blurb.) The jacket blurb further
states that the "derivatives for the formulas have been
omitted". Isn't "derivations" the better word? Finally,
the blurb speaks about the "compromise between the
so-called classical point of view and the extremely mod­
ern vie"'Point" and then gives the mks system as an
example of the extremely modern viewpoint ( I).

But as stated previously tbere is a wealth of material
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in the book. If its faults are as minor as most of those
cited and if they are corrected, the book may still prove
valuable to some physicists.

Metals Reference Book (Revised Second Edition).
Volumes I & II. Edited by Colin J. Srnilhells. 984 pp.
(Butterworths, England) Interscience Publishers, Inc.,
New York, 1955. $25.00 per set. Reviewed by Cyril S.
Smith, Institute for the Study of Metals.

The appearance of a second edition of Smithells'
Metals Reference Book is of more than routine interest.
The book reflects the new character of metallurgy
strongly and includes a great deal of physics. On the
desk of a solid·state physicist it is likely to supplant
all other handbooks. There are, to be sure, parts deal­
ing with the practical art of metallurgy that "ill be
unused, but there is no better quick reference for the
structure, thermodynamic constants, and general physi­
cal properties of metallic materials. There are entirely
new sections dealing "ith friction and internal friction,
and with the properties of molten salts and their mix­
tures. The diffusion chapter is a most useful and up-to­
date source of data and literature references, while the
table of crystal structure of intermetallic phases, in­
cluding the metalloid compounds, is without parallel.
Those who are making peaceful uses of the atom will
find a convenient and complete table of isotopes with
their decay characteristics and thermal neutron capture
cross sections. The constitution diagrams of innumerable
alloy systems are reproduced (unfortunately on a varia­
ble scale) and there are tables for immediate conversion
between atomic and weight percentages in any binary
system.

The critical reader may deplore that the articles are
unsigned, but a little detective work on the list of con­
tributors will suggest the authorship of the various sec­
tions and give a feeling of confidence. It is unfortunate
also that it is not uniform practice throughout the book
to cite references for the data quoted, for a handbook
should serve partially as a guide to the literature. The
typography is good. The relatively open format contrasts
pleasantly with the congestion of most reference books,
even though it has resulted in a thousand pages which
have to be bound in two volumes.

Inventories of Apparatus and Materials for Teach­
ing Science; Volume III, Technical Colleges; Part 4,
Electrical Engineering. Published by Unesco. 147 pp.
Columbia University Press, New York, 1954. Paper­
bound $2.75. Reviewed by Ira M. Freemat~J Rlltgers
U7liversity.

This volume is part of a series of such inventories
covering the teaching of science subjects at various
levels from primary grades through technical schools
and universities. The portions published to the present
time are: Vol. I, Primary, Secondary and Vocational
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