
of on the continent. It is to his credit 
that a very high percentage of his letters 
were preserved. In fact, from this new 

biography one can almost know what 
he was thinking about week-by-week 
after injuries incurred in a riding acci- 
dent prevented him from continuing to 
go to sea. 

Maury has usually been considered 
the father of physical oceanography in 
this country. In my opinion, he actually 
contributed much more to climatology 
and to physical geography, but the 
practical applications of his pioneering 
pilot charts have usually attracted the 
most attention. 

Frances Leigh Williams does not try 
to refight the Civil War or to evaluate 
Maury as a scientist. She simply re- 
cords what happened. 

It is significant that about 240 pages 
of this book are devoted to notes, bib- 
liography, and index. The reader is en- 
tirely free to judge the scientific contri- 
butions of an interesting man and to 
enjoy the contemporary picture of the 
Navy, life in Washington, the Civil 
War, and the European scene. 

C. O'D. ISELIN 
Woods Hole Oceanographic 
Institution 
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symposium held at NATO, May 
1961. H. Brooks, N. H. Mason, 
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Eds. Published for the North Atlan- 
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mon Press, London; Macmillan, New 

York, 1963. x + 549 pp. Illus. 
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symposium was held at the request of 
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NATO, in recognition of the impor- 
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volume under review records the pro- 
ceedings of that symposium. 

The volume is in three parts: Funda- 
mental Research; Role of Basic Re- 
search in Development; and Organiza- 
tion. The first part consists of an 
introduction and review by Harvey 
Brooks, a keynote address by Seitz, 
and a series of 18 talks in which lead- 
ers in their fields review various aspects 
of basic research on materials, includ- 
ing such topics as polymers, diffusion, 
surface properties, dislocation theory 
and observation, flow and fracture, 
energy bands, superconductivity, semi- 
conductors, and ferromagnetism. The 
papers are somewhat uneven in scope, 
ranging from reviews of broad areas 
of research, designed for the nonspe- 
cialist, to rather technical discussions 
based mainly on original research. The 
second part provides examples of cases 
in which basic research has made sig- 
nificant contributions to particular de- 

velopments as well as more general 
discussions of the ways in which ad- 
vances in basic understanding aid de- 

velopment. The third part contains 

interesting discussions of the way scien- 
tific research in general and materials 
research in particular are organized in 
various NATO countries: Canada, 
France, Netherlands, Norway, Great 
Britain, and the United States. 

By far the greatest emphasis is on 
structural properties, an area in which 
there is perhaps the greatest gap be- 
tween basic research and practical de- 

velopments. Only a dozen or so pages 
are devoted to semiconductors and 

ferromagnetism where applications de- 

pend very directly on basic research 
and where the same people are often 
involved in both. In the past, struc- 
tural materials have been developed 
largely by empirical cut-and-try meth- 
ods in which research on basic physical 
processes and electronic structure have 

played only a minor role. It is evident 
from the reviews presented here that 
tremendous strides have been made in 
fundamental understanding and that 
the gap, while still wide, is closing. 
Both approaches are important, and 
both will continue to be important in 
the future. 

The book should be of interest 

mainly to those doing basic or applied 
research in structural properties of 
materials and to those in scientific 
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Chemical Analysis 

Complexation in Analytical Chemis- 
try. A guide for the critical selection 
of analytical methods based on com- 
plexation reactions. Anders Ring- 
bom. Interscience (Wiley), New 
York, 1963. x + 395 pp. Illus. $15. 

Complexation reactions owe their 
widespread use in chemical analysis 
chiefly to the work of Gerold Schwarz- 
enbach, whose group, two decades 

ago, pioneered studies on ethylenedia- 
minetetra-acetic acid (EDTA) and 
other exceedingly effective complexing 
agents based on the aminopolycarbox- 
ylic acids. Titrations with these "che- 

lating" agents proved generally appli- 
cable to the great majority of metal 

ions, and EDTA has become a house- 
hold item in all analytical laboratories. 
In 1957 Schwarzenbach published a 

monograph in which he developed the 

theory of "complexometric titrations" 
and gave procedures for a number of 

specific determinations. Anders Ring- 
bom's intent is to extend Schwarzen- 
bach's treatment and show "how to 

compare, without involved calculations, 
existing methods to determine their 
relative accuracy; how to choose the 
most favorable experimental conditions 
for each analysis; how to calculate and 
eliminate the interference of various 
side reactions; how to develop new 
methods for solving special analytical 
problems." He has fulfilled these aims 
with admirable lucidity, in a book 
which every analytical chemist should 
find useful and stimulating. 

To simplify the involved calculations 

necessary for intelligent application of 

complexometry, Ringbom introduces 
the concepts of side-reaction coeffi- 
cients and conditional stability con- 
stants. He applies the method consist- 

ently throughout the book and illus- 
trates its effectiveness with numerous 

example problems. An appendix con- 
tains tabulations of coefficients for 

many common side-reactions as well as 
a long list of the equilibrium constants 
most likely to be needed. 

Ringbom begins with a brief survey 
of complexation reactions, then pre- 
sents a sensible approach to the law of 
mass action (in which he neatly side- 

steps the sticky problem of concentra- 
tion versus activity by pointing out 
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0.1-0.5M, the range of greatest interest 
to analytical chemists). He elaborates 
his conditional constant approach and 
applies it to the important topic of 
masking analytical reactions. There is 
a thorough treatment of complexomet- 
ric titrations, with emphasis on end- 
point detection and estimation of the 
titration error (for which a handy 
diagram is provided) and a chapter in 
which acid-base reactions are treated 
as a special case of complexation. This 
novel approach leads to some interest- 
ing examples of the use of complexa- 
tion side-reactions to improve acid-base 
titrations. Finally, there are chapters 
on complexation in ion exchange, 
metal extraction, and electrochemical 
and photometric analysis, and to all of 
them Ringbom brings fresh insight. 

THOMAS G. SPIRO 
Department of Chemistry, 
Princeton University 

Note 

Classics of Science 

Classics in the Theory of Chemical 
Combinations (Dover, New York, 1963. 
205 pp. Paper, $1.85), edited by 0. 
Theodor Benfey, is the first volume 
in a new series, "Classics of Science." 
Gerold Holton, editor of the series, 
writes in the preface that each volume 
will be "a collection of fundamental 
essays and other basic original articles 
in a certain field of science, presented 
in the sequence of its development, 
together with an introduction, com- 
mentary, and clarifying notes by the 
scholar responsible for the selection of 
the papers." This volume contains 
nine papers: "Researches respecting the 
radical of benzoic acid" (published in 
1832) by Friedrich Wohler and Justus 
Liebig; "Carbon, metallic and hydro- 
gen, oxygen, and chlorine substitu- 
tions; Theory of chlorine substitutions; 
Nitrogen substitutions" (1854), Au- 
guste Laurent; "On the constitution of 
salts" (1851), Alexander W. William- 
son; "On a new series of organic bodies 
containing metals" (1852), Edward 
Frankland; "The constitution and met- 
amorphoses of chemical compounds 
and the chemical nature of carbon" 
(1858), August Kekule; "On a new 
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present used in chemistry. And a note 
upon the relation between the optical 
activity and the chemical constitution 
of organic compounds" (1874), Ja- 
cobus Henricus van't Hoff; and "On 
the relations which exist between the 
atomic formulas of organic compounds 
and the rotatory power of their solu- 
tions" (1874), Joseph Achille le Bel. 
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husbandry. Russell Lord. New American 
Library, New York, 1963. 384 pp. Illus. 
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