
the other to do the same in all in- 
stances, military as well as civil. In 
short, by isolating the control of 
peaceful uses of atomic energy from the 
control of atomic energy for military 
purposes, attempts at the former goal 
have been rendered relatively sterile and 
futile. The strong motivations which 
exist for accepting military controls have 
been rendered irrelevant to the civil 
situation. This leaves no strong motive 
of national interest operating in favor 
of international control of the Atoms- 
for-Peace program. 

Yet the Commission in its report 
says, "We strongly urge the United 
States to make the International 
Atomic Energy Agency the focal 
point and major instrumentality of its 
activity in support in the develop- 
ment of the peaceful uses of atomic 
energy in other countries. In specific 
terms, the United States should give 
priority to the Agency rather than to 
bilateral or regional arrangements." I 
can see littlef force in the arguments 
educed for such a policy; this policy 
would lead every agreement with our 
friends into a maelstrom of quibbling 
in an agency where representatives of 
the Soviet Union and the neutralist 
countries also sit. It is hard to see why 
we should invite all the difficulties 
entailed in taking action under such 
unfavorable circumstances when there 
are opportunities for easy cooperation 
opened up by the effective unity with- 
in the Western alliance and similar 
groupings. The argument in favor of 
channeling activities through the IAEA 
amounts essentially to a demand that 
we set an example for the Soviet 
Union because it might then, also 
voluntarily, use the IAEA for the 
operation of the Soviet atomic co- 
operative programs. Example setting 
is, unfortunately, flimsy strategy in in- 
ternational affairs. 

In closing, let me emphasize that 
the alternatives are not restricted to 
setting an example by actions that are 
contrary to national interest on one 
hand or by engaging in a suicidal, 
nuclear balance-of-power game on the 
other. Nuclear energy clearly requires 
international control. We will have to 
accept the imposition of such controls 
upon us as a price for imposing them 
upon others. The interest that nations 
have in survival is likely to produce 
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national relations from infection with 
the great issues of war, peace, and 
power conflict is possible, or even, if 
possible, likely to be constructive. 

Nor is it clear that piecemeal re- 
ductions of tensions improves the 
chances for peace. It is not clear that 
piecemeal restrictions on atomic capa- 
bilities or even atomic weaponry, for 
example, reduce the likelihood of 
atomic catastrophe. It is most probable 
that such functions are nonlinear, 
nonmonotonic, and discontinuous, and 
if that is so, one cannot assume that 
a small sacrifice designed to promote 
a little progress toward international 
control of peaceful atomic energy ac- 
tivities will, at the same time, be a 
step toward preventing an atomic 
holocaust. The case must be estab- 
lished, if at all, by close reasoning 
about the particulars of the interna- 
tional bargaining situation. 

While these issues are not faced in 
the present volume, the historical 
record is clearly and accurately stated. 
Scientists concerned with defense and 
atomic energy matters will find this 
case study both instructive and informa- 
tive. 

ITHIEL DE SOLA POOL 

Center for International Studies, 
Massachusetts Institute of Technology 

Bigger's Handbook of Bacteriology. For 
students and practitioners of medi- 
cine. Seventh edition by F. S. Stewart. 
Williams and Wilkins, Baltimore, 
Md., ed. 7, 1959. x + 611 pp. Illus. 
+ plates. $8. 

Since the last edition of this excellent 
Handbook (1949), the many advances 
made in several of the fields of bacteri- 
ology have necessitated revision of 
much of the original text. New sections 
have been added on virology and chem- 
otherapy, as well as new chapters on 
disinfection, antigens and antibodies, 
hypersensitivity, bacterial classification, 
and streptococci and coliform bacteria. 

A great deal of technical material in- 
cluded in the earlier editions, which 
was of value to the laboratory tech- 
nician, has been deleted. The chapters 
on pathogenic fungi and protozoa have 
been omitted, because it was felt that 
these specialized subjects required spe- 
cialized treatment. 
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pressed in the preface to the first edi- 
tion)-to present "all the more impor- 
tant facts relating to bacteria as far as 
they affect man" in a small volume. 

While this text is primarily intended 
for students of medicine, it appears to 
offer a wealth of material for the stu- 
dent nurse. 

The illustrations and plates are ex- 
cellent. 

A. EDWARD A. HUDSON 
Goldsboro, North Carolina 

Immunity and Virus Infection. A sym- 
posium. Victor A. Najjar, Ed. Wiley, 
New York; Chapman and Hall, Lon- 
don, 1959. viii + 262 pp. Illus. 
$10.50. 

This book contains 20 papers pre- 
sented in May 1958 at Vanderbilt Uni- 
versity during a symposium planned by 
the department of microbiology as a 
tribute to the interests of a distinguished 
guest, Sir MacFarlane Burnet. Besides 
being devoted to the disciplines of im- 
munology and virology, the volume has 
no formal organization, and it includes 
a variety of topics. It begins with a bril- 
liant and provocative discussion of the 
clonal selection theory of antibody pro- 
duction by Burnet. Antibody production 
and the related problems of immuno- 
logical tolerance and allergy are dis- 
cussed by several participants. The other 
immunological topics included are sepa- 
ration and purification of antibodies, 
properdin, rheumatoid a-globulins of 
high molecular weight, and genesis of 
fever in infection. The section on vi- 
rology (also introduced by Burnet) be- 
gins with a highly speculative paper on 
trends in virus research. Luria, in the 
same vein, attempts a new definition of 
viruses, based on recent findings in ge- 
netics. Three papers deal respectively 
with the purification of viruses, the role 
of phage in the toxigenicity of Coryne- 
bacterium diphtheriae, and virus infec- 
tion by "naked" ribonucleic acid. The 
three final papers are devoted to the 
problems associated with vaccination 
against poliomyelitis with inactivated or 
live attenuated virus, and to the effect 
of vaccination on the epidemiology of 
the infection. 

The method of presentation varies 
considerably, too. A few authors discuss 
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extensive bibliographies. The book con- 
tains an ample number of good illustra- 
tions and an adequate index. 

In this age when scientific informa- 
tion multiplies so rapidly (a fact fully 
reflected in this book), one may justi- 
fiably ask whether the publication of a 
symposium of this type serves as a good 
method for rapid and wide communica- 
tion to students and scientists. Because 
of the tenuous organization of the sub- 
ject matter, the answer is not an un- 
equivocal yes, but the papers are excel- 
lent and the book provides invaluable 
information on a number of current 
topics. 

EMILIO WEISS 
Naval Medical Research Institute, 
National Naval Medical Center, 
Bethesda, Maryland 

Free Radicals. An introduction. A. F. 
Trotman-Dickenson. Methuen, Lon- 
don; Wiley, New York, 1959. 142 pp. 
$2.50. 

When I reviewed Trotman-Dicken- 
son's book Gas Kinetics [Science, 123, 
639 (1956)], I praised it because it gave 
"a useful summary of working equa- 
tions ... a critical review and tabular 
summaries of experimental results . . . 
a detailed description and evaluation of 
several recently developed experimental 
methods." Gas Kinetics is a useful mon- 
ograph on a technical corner of the field 
of chemical reactions; the present book, 
Free Radicals, is a highly personal ex- 
position in the broad area of physical 
and organic chemistry where, in either 
gaseous or liquid systems, one en- 
counters free radicals. The treatment is 
so personal that I need to heed "de 
gustibus non disputandum est," and any 
statements I make are necessarily a com- 
parison of my tastes with those of the 
author. 

The book consists of three short in- 
troductory chapters (24 pages) on the 
general aspects, history, production, and 
properties of free radicals; a long chap- 
ter (94 pages) on the reactions of 
monoradicals; a short chapter (13 
pages) on biradicals; a very short list 
(37 references) of books and review 
articles; and a short subject index. A 
bibliography is not given, although a 
few names and dates and a few refer- 
ences are given at various points in the 
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as Semenov's Some Problems in Chem- 
ical Kinetics (translated by M. Boudart; 
Princeton University Press, 1958); yet 
the treatments differ as much as the per- 
sonalities of the authors. Of the two 
books, Semenov's is more original. Sur- 
prisingly enough, in the list of refer- 
ences given in Trotman-Dickenson's 
book, (Chapter 6), no mention is made 
of Semenov's. 

In Gas Kinetics, the exposition of 
theories of reaction rates was very weak. 
This weakness is carried over into the 
present book, and many specific exam- 
ples could be pointed out. One example 
occurs in the discussion of the rate of 
radical recombinations (pages 38-39) 
where we are told ". . . the rate con- 
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Fallacies in Mathematics. E. A. Max- 
well. Cambridge University Press, 
New York, 1959. 95 pp. $2.95. 

Almost everyone who has studied 
high-school mathematics has been con- 
fronted with proofs that 0 = 1 and that 
every triangle is isosceles. This book is 
concerned with these and many more 
fallacies, defined by the author as proofs 
which lead by guile and plausible 
reasoning to a wrong conclusion. Some 
of the fallacies are of a trivial nature; 
others lead to a deeper understanding 
of the mathematics involved. Examples 
of both kinds are given, but much more 
emphasis is placed on the nontrivial 
fallacies, most of which come from the 
domain of geometry. 

Maxwell first gives a number of fal- 
lacious proofs from some discipline of 
mathematics such as geometry, algebra, 
differentiation, or integration, and asks 
the reader to discover the fallacious 
step in the argument. Then he pro- 
vides a commentary on each fallacy; 
this may consist of a few words or a 
long discussion. Several of the discus- 
sions on the geometrical fallacies pre- 
suppose a sound knowledge of geom- 
etry, which an English college fresh- 
man may already have but which an 
American student acquires only if he 
takes college geometry. 

The book ends with a series of howl- 
ers which are almost the opposite of 
fallacies; here we find solutions of prob- 
lems by incorrect methods that lead 
to correct results. These howlers were 
taken from real life and provide a cer- 
tain amount of amusement. However, 
much more enjoyment as well as en- 
lightenment is provided by trying to 
detect the fallacies, or at least by read- 
ing the solutions given by the author 
of this lovely little work. 

PHILIP RABINOWITZ 
Weizmann Institute of Science, 
Rehovoth, Israel, and National 
Bureau of Standards, Washington, D.C. 
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The thirteen steps of the title are the 
thirteen successive divisions by ten from 
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