
mination from a Lissajous figure. The table of sym- 
bols furnished shows only minor variations from 
nomenclature common in this country. The index ap- 
pears to be complete. It should be noted that all units 
are in the cgs system. 

The author has achieved his objective in  a work-
man-like manner, considering the space used, 296 
pages. The discussions are clear, the numerous dia-
grams are well executed, and the mathematics used is 
well within the grasp of anyone who has had a college 
course in calculus. 

F o r  the engineer or plant executive who wishes to 
gain familiarity with the general field of vibrations, 
this is an excellent first book. F o r  the serious workcr 
in the field or for  the prospective teacher of a college- 
level course in vibrations, the treatment would have 
to be amplified by material from other sources, since 
much of the treatment is descriptive rather than ana- 
lytic. I n  general, i t  is a review of many aspects of 
the field rather than a textbook on the subject. 

JOHNN. MACDUFF 
Department of Mechatzical Eqzgineevilag 
Relzsselaev Polytechlzic Insti tute 

Condensed Pyridazine and Pyrazlne Rings. Cinno-
lines, Phthalazines, and Quinoxalines. J. C. E .  
Simpson. Interscience, New York-London, 1953. 
xvi 4-394 pp. Illus. $12.50. 

The advancement of science is highly dependent on 
the accurate classification of scientific data. Accord- 
ingly, much appreciation should be felt fo r  the ac-
complishments of those who labor a t  the often unre- 
warding task of gathering and classifying chemical 
knowledge. 

This book is the fifth volume published in a series 
of monographs devoted to the field of heterocylic 
chemistry. It is indeed lamentable that the capable 
author of this work pass?cl away before publication 
time. Simpson died on 7 Feb. 1952, a t  a time when 
his manuscript was being set in type. 

Dealing with the chemistry of condensed pyridazine 
and pyrazine rings, the subject matter of the book is 
divided into three distinct parts : cinnolines, phthala- 
zines (both formed by fusion of pyridazine and aro- 
matic rings), and quinoxalines (formed by the fusio~l 
of pyrazine and aromatic rings). As stated by the 
author 

. . . this book has been mitten with the objective of 
ensuring continuity with, and expansion from, Ateyer- 
Jacobson's Lehrbuclr der organischen Chemie, Volume 
11, 3, and in order to avoid the creation of possible 
gaps the literature has been fully covered from 1917 
up to the end of 1948. Adequate reference is also 
made to the 1949 literature, and in many instances 
details of compounds there described have been in- 
cluded in the tables. 

I n  all, 9, 14, and 1 6  chapters are devoted to cinno- 
lines, phthalazines, and quinoxalines, respectively. 
Where adequate information is to be found in the 
literature, the subject matter of each chapter is or-

ganized in sections devoted to methods of preparation, 
properties, and 'eactions. Much of the material is 
presented in convenient tables listing f o r  each com-
pound : preparation, melting point, general remarks 
of chemical and physical character, and references to 
the original literature. Appendixes give data on the 
ultraviolet absorption spectra, basic strengths, and 
antibacterial-parasiticidal activities of various com-
pounds. 

The text is well prepared and the binding is excel- 
lent. As a reference, the book should be welcomed by 
all who are interested in the complex and difficult 
field of heterocyclic organic chemistry. 

CART,P.SCHBFFXEIE 
Ilastitute of J l ic~obiology ,  Rutgers  U d v e r s i t y  

Annzlal Review o f  Nzlclear Science, vol. 3. Jarnes G. 
Beckerley et al., Eds. Annual Reviews, Stanford, 
Calif., 1953. 412 pp. Illus. $7. 

Probably no one, certainly not the undersigned, can 
claim honestly and critically to review this book. The 
subjects of three full-page charts will make the reason 
clear : one shows the cross section for  photoproduction 
of p i  mesons from protons, over the whole energy 
range, including the quasi resonance a t  around 300 
Mev; one, the time-scale fo r  events in radiation chem- 
istry, from the molecular transit  of a fast  primary 
electron to the reaction time of free radicals in water; 
and the third, the frequency of production of specific 
abnormalities in  the development of mice, as a func- 
tion of the amount and timing of the x-ray dose to the 
embryo. Nuclear science is broadly seen by the editors ! 

The editors and publishers deserve high praise for  
the production of such a volume of expert essays, with 
a good index and a set of more than 2000 references, 
in a time of only some 7 months between the latest 
citations and general availability of the book-more- 
over, one in serviceable letterpress typography. 

One can group the 1 5  articles into three or  four  
broad categories. Two authoritative articles, surpris- 
ingly u p  to date in such a volatile field, deal with 
"fundamental particle physics." Three Columbia ex-
perts present a succinct rCsum6 of theory and experi- 
ment in the area of pion-nucleon interaction, and 
Leprince-Ringuet summarizes the situation of the 
"strange particles7' of cosmic rays, as of late last 
summer (including the new nomenclature). Both of 
these pieces, particularly the first, can be highly 
recommended to students. 

Three pieces concern themselves with nuclear physics 
of the more or less "classical" kind. Corson and Han- 
son review the interactions of photons and electrons, 
especially a t  energies from 1 0  or 20 Mev up. Hughes 
recounts the subtle and powerful technique of neutron 
optics and presents a useful up  to date sunimary of 
coherent amplitudes f o r  just about 100 nuclear tar- 
gets. Wattenberg tells how neutron measurements 
have been made absolute, to a precision of about 4 
percent. 



There are articles on techniques of measurement 
in  two distinct fields: one on the use of photographic 
emulsions in  studying ionizing particles, and one on 
techniques of element separation in radiochemistrg. 
The former, by Goldschmidt-Clermont, seems to carry 
much quantitative detail. 

The last large category, about 40 percent of the 
book, deals with the relationships of nuclei and their 
radiations with more conlplex systerus, from roolecules 
to the bodies of men. One article (by Yankwich) dis- 
cusses the effects of stable isotopes on the rate and 
equilibria of chemical reactions, emphasizing carbon 
and hydrogen. Two deal with radiation chemistry 
proper; one of these, by Magee, forms an excellent 
introduction to the general mechanisms involved, 
while the other, by Willard, is more specifically ex-
perimental and summarizes hot-atom chemistry a t  a 
more detailed level. Blarinelli has a gem of a short 
piece on dosimetry, pinned to the present physical 
unit of dose, the erg/gram. Four  pieces are devoted 
to radiobiology, and include a detailed resume of 
results concerning the effects of various radiations on 
the cellular level, on the embryos of vertebrates from 
fish to man, on specific vertebrate tissues, including 
the generation of tumors, and last, an unforgettable 
piece by Hempelmann and IIoffman called rather 
ironically '(Practical aspc.cts of radiation injury." 

I n  this last, the authors dryly and aseptically detail 
mainly the acute effects of radiation on mankind. 
Here one can read of the cataracts and the leukemia 
that followed the Japanese wartime epidemic of fatal 
radiation injury arid of the poor microcephalic chil- 
dren esposed to the bombs in utero. The severe hand 
burns from some 10,000 roentgens to the skin from 
fission-fragment beta decays, received by five men in 
tcsts in  Eniwetok, are described. Late effects are dis- 
cussed, although not much is said about long-time 
low-level exposure. Workers with radiation ought to  
read this chapter, to understand the need for  pre-
cautions. Indeed, since most of the data have been 
found by study of the victims of deliberate or acci-
dental chain reactions, the chapter is worth study by 
erery technically trained city-dweller, nuclear physi- 
cist or not. The table of doses to reactor victims will 
repay inlagillative reading. Perhaps it will help trans- 
late the 75 disintegrations per  second per milligram 
counted in sodium from the blood serum of case 3 if 
a few words remind the reader that  this disintegra- 
tion of the living blood is two orders of magnitude 
faster than that  of the hottest sodium samples made 
with the usual laboratory radium source. I t  may help 
make clear the wider meaning of nuclear science in 
our tiines if I go on to say what the authors leave out: 
that the warm dark red radioactive sample, drawn 
from the veins of a man who was outwardly robust 
yet already swiftly dying, was that  of my friend and 
colleague, the gentle, skillful physicist, Louis Slotin. 
H e  remains so f a r  the last man on earth to have died 
from acute radiation injury. 

P. ORRISON ON 
Depa~tment  of Physic?, Cor~zell TJnivevsity 

New Books 
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Alan T. Waterman. Holt, New York, ed. 6, 1954. xii t 
942 pp. Illns. $7.95. 
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1954. 135 pp. Illus. f plates. Paper, $0.50. 

Wave  Motion and Vibration Theory. Proc. of sgmposiam 
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Society. rol. V. Albert E. Heins, Ed. McGraw-Hill, New 
Pork-London, 1954. v +  169 pp. Illus. $7. 

Aerodynamics. Selected topics in the light of their histor- 
ical development. Theodore von Karman. Cornell Univ. 
Press, Ithaca, N.Y., 1954. i x t  203 pp. Illus. $4.75. 
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TtTiley, New Pork, 1954. x x f  404 pp. 11111s. $7. 

Representative Chordates. A manual of comparative an- 
atomy. Charles K. Weicliert. XcGraw-Hill, New York- 
London, 1954. vii t 204 pp. Illus. $3.50. 

Efhics. P. H. Nowell-Smith. Penguin Books, Baltimore, 
1954. 324 pp. Paper, $0.85. 

Vegetable Tanning Materials. F. N. Howes. Chronica 
Rotanica, Waltliam, Mass. ; Bntterworths, London, 
1953. xi f 32.5 pp. Illus. $5.50. 

Science and the Common Understanding. J. Robert Op- 
penlieimer. Simon and Scliuster, New York, 1954. 120 
pp. $2.75. 

Economic Geography. Clarence Fielden Jones and Gordon 
Gerald Darkenrvald. Macmillan, New York, rev. ed., 
1954. xxv t 612 pp. Illus. $6.75. 

T h e  Foundations o f  Statistics. Leonard J .  Savage. Wiley, 
iSew York; Chapman & Hall, London, 1954. xv t 294 
pp. $6. 

Introduction to Psychiatry. 0. Spurgeou English ancl 
Stuart M. Finch. Norton, New Yorlr, 1954. viii+621 
p p  $7. 

Dictionary of  European History. William S. Roeder, Ed. 
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$6. 

Endemic Goiter. The adaptation of Inan to iodine defi- 
ciency. John B. Stanbury c t  al. Harvard U n i ~ .  Press, 
Cambridge, 1954. xii t 209 pp. Illus. $4. 

Dreams and Nightmares. J. A. Hadfield. Penguin Books, 
Baltimore, 1954. xi + 244 pp. Paper, $0.65. 

Molecular Theory of  Gases and Liquids. Joseph 0. 
Hirsclifelder, Charles F. Curtiss, and R. Byron Bird. 
Wiley, Nevv Pork; Chapman & Hall, London, 1954. 
xxvi 4- 1219 pp. Illus. $20. 

T h e  Judgment of  History. Marie Collins Swabey. Philo- 
sophical Library, New York, 1954. r f 257 pp. $3.75. 

Industrial Stoichiometry. Cheniical calculations of manu-
facturing processes. Warren K. Lewis. Arthur H. Rad-
asch, and H. Clay Lewis. RIcGraw-Hill, New York-
London, ed. 2, 1954. xi +429 pp. Illus. $7.50. 
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