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including the effects of structure and composition on the 
elastic moduli of titanium alloys, the effects of com
position, cold working, annealing and heat treatment on 
room temperature mechanical properties of both labora
tory prepared and commercially produced titanium 
alloys, stress-rupture characteristics (described throughout 
the book as "heat resistance"), creep and thermal stability 
of various alloys, assessment of the suitability of certain 
alloys for cold rolling and tube production and aspects of 
the welding, brazing and soldering of the metal and its 
alloys. The absence of any work on fatigue behaviour is 
noteworthy. 

Finally, the book concludes with a briof summary of 
the re~ommendations of the conference with respect to 
future investigations of titanium alloys and the co
ordination of such work between research institutes and 
industry. 

Most of the papers are written in a concise manner. 
The references to earlier work show a surprising familiarity 
with papers published in the vVest. Most papers are 
of the typo produced during the development ar d 
evaluation of alloys and are largely factual in character 
and practical in outlook. In the w·est, this type of work 
is usually carried out by private companies which treat the 
results as confidential and, consequently, such work rarely 
finds its way into scientific and professional journals. 
Thus, this book is likely to be of most interest to metal
lurgists and others employed in the development and 
evaluation of titanium and its alloys. Metallurgical 
students, however, may find tho book of some interest, 
not for the detailed contents of the papers, but for the 
insight that can be gained into the type and volume of 
work involved in tho development of alloys-information 
which is not readily available elsewhere. Following 
through the many p:ipors dealing with the AT series of 
alloys from their phase equilibria to the ovaluation of 
their mechanical behaviour could be an instructiv(i 
f)Xercise. 

A serious omission which detracts appreciably from the 
value of many papers is tho failure to give the analyses 
of the alloys used in the investigations. Furthermore, in 
a number of papers alloys are referred to only by their 
technical designations, the specifications for which are 
not given in the book. In many instances, typical com
positions of alloys may be found by reference to other 
papers in the book, although in a few instances this 
procedure fails to yield the desired information. The 
serious reader would do well to equip himself with the 
list of compositions corresponding to the various speci
fications before embarking on a study of tho papers. 

In general, the quality of the translation of the papers 
that are largely factual in character is good. The quality 
of translation of tho few papers that are discursive in 
character is less good and in places they are difficult to 
follow. More careful editing could have avoided this 
situation. A few persistent misleading mistranslations 
occur throughout the book: iodide titanium invariably 
is described as titanium iodide and melting as smelting. 
The text and line drawings are printed clearly and the 
photomicrographs and other half-tone diagrams, on the 
whole, have reproduced well. R. HAYNES 

NIOBIUM AND TANTALUM 
The Chemistry of Niobium and Tantalum 
By F. F,1,irbrother. (Topics in Inorganic and General 
Chemistry, Monograph l 0.) Pp. viii+ 243. (Amsterdam, 
London and Now York: Elsevier Publishing Company, 
1967.) 105s. 

THIS book contains a wide ranging and up to date 
appraisal of knowledge of the chemistry of these two 
metals. In all, 688 references are cited, some as late as 
mid-1966, but the author has succeeded in presenting a 
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vast amount of inforn1ation iu a clear, concise, and read
able way throughout the book. Full experimental details 
are omitted and the chemistries of the two elements are 
described side by side following the precedent set in 
earlier monographs. 

After a short introduction, tho author presents a 
chemist's account of the separation, extraction metal
lurgy and physical properties of the elements. This i;,; 
followed by a detailed treatment of compom1ds of the 
elements with oxygen, the halogens, hydrogen, carbon, 
silicon, boron, the elements of group VB, and the remaiu · 
ing chalcogens. The clarity of description in the section 
on anhydrous binary halides is particularly illuminating. 
A comprehensive survey of methods available for quanti
tative analysis of the elements comprises the final chapter 
and the book ends with a good subject index. 

Most of the numerical data on niobium and tantalum 
compounds have been obtained from X-ray measurements 
and studies of phase equilibria. The author has assiduously 
collated and presented these data in numerous tables, 
making the text a valuable source-book for X-ray worker,; 
in the field. Spectroscopists interested in longer wav<'
lengths are referred to the original papers: this is dis
appointing in view of the small but growing body of 
information on electronic, infrared and nuclear magneti<" 
resonance spectroscopy, which has been contributed to b~· 
theoretical chemists as well as by preparative chemist,-. 
Undergraduates and newcomers to the field should, how
ever, have little troublo in grasping a clear picture ,,f 
the chemistry of the elements from this monograph. 

The book contains no important printing errors and is 
satisfactorily bound. It is distressing to note that ttw 
monograph is the most expensive in terms of price per 
page as well as the most recent in tho series, but fnr 
libraries and specialists this book is a must. 

E. J. F. Ross 

Pl LLARS OF WISDOM ? 
Seven Solid States 
An Introduction to the Chemistry and Physics of Solid~. 
By Walter J. Moore. (The General Chemistry Monograph 
Series.) Pp. xii+224. (New York and Amsterdam: 
W. A. Benjamin, Inc., 1967.) $7 cloth; $2.95 paperback. 
THIS short book provides an introduction to solid stak 
physics and chemistry with undergraduate chemists i11 
mind as the most likely readers. Its approach is attractiv(• 
and original. Seven specific substances (salt, gold, silicou, 
steel, nickel oxide, ruby and anthracene) are described. 
one in each of the seven chapters, and their proportio,
used as illustrations of general topics in tho solid state. 
For instance, the chapter on common salt contains all 
intrnduction to crystal structure, X-ray diffraction and 
lattice vibrations. The chapter on gold includes a general 
discussion of the properties uf electrons in metals, and th<> 
chapter on ruby outlines the behaviour of transition metal 
ions in the presence of crystalline electric and magnetie 
fields. One or two sections seem especially valuable. For 
example, there is a very useful simple description of thl' 
iron---carbon alloy phase diagram in tho chapter on steel. 
which is not easy to find elsewhere. The chapter on silico11 
contains an adequate basic description of semiconductor 
properties, the p-n junction and transistor mechanisw. 
There are several useful sections on crystal growing 
methods, and the chapter on ruby contains a good intro
duction to the principles of electron spin resonance and 
mitser action. 

A great many topics are dealt with in two hundred 
pages and the treatment is, in many cases, inevitably 
lacking in depth. Discussion of some material-for 
example, specific heats of solids-is so brief as to lack 
plausibility. One is disappointed to find the description 
of magnetically ordered systems restricted to only t.hreP 
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