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IN THIS book the author demonstrates again his extraordinary 
organizing and editing ability as he brings into one coherent 
volume an introduction to each of the principal component scien- 
ti& and engineering fields bomprising nuclear reactor engineer- 
ing. The boundaries of reactor engineering are defined as 
encompassing "the design, constmotion, and operation of r e  
actors for the release of enerev in a continuous and cautrolled . .. 
manner I>? tllc fiwim of crrtbin aturrlic i~urlri." Dr. Wrinlwrg 
nuws rttl. mtidnrtion in a h,rrsonl ui r1ri.i h m k  that nurlcur 
trchndogy has Jtw4opcd 14 tlw point ul dwitdliup dtl~twlence 
on nuclear physicists while the role of reactor engineers is be- 
coming predominant. This is as i t  should be. Nevertheless, 
the nuclear physicist leaves to his heirs as a legacy that cannot he 
declined a residium of fundamental principles of nuclear physics 
and radiation interaction with matter which are essential to all 
eneineerine nraetiee in this field. ~- ~ ~. .  

Tt in not an sceident,. therefore. t,hat, t,he f ist  one-f0urt.h of t,his 

and principles of nuclear physics and radiation interactions which 
must be integrally interwoven into all applied reactor technology. 
The four chapters in this section are: Nuclear Reactions and 
Radiations; Reactor Theory: Steady State; Reactor Theory: 
Disturbance to the Steady State; and Nuclear Reactor Instru- 
mentation. The latt,er resllv could be called Radiation De- ~~~ ~~ ~ ~~ 

tcrtion nnd hlt,nsuring Instruments, for it cL:>ls witl. the principles 
and vhnrnctrri~tiri; of bnsir instrument6 surh as ionirx~ion 
chambers, geiger counters, etc. 

These four chapters are well arranged and clearly written. 
They contain the physical concepts essential to reactor engineer- 
ing applications and give perspective indication of the engineer- 
ing areas in which they are relevant. 

The eneineerine heart of this book is contained in the six 
ahantera entitled &nt,rol of Nuolear Reactors (the nrinci~les and 

of Nuclear Reactor Systems, and Thermal Aspects of Nuclear 
Reactor Systems. In each of these component areas the author 
begins with s qualitative description and identification of the 
principal problems from an engineering viewpoint, then defines 
the relevancy and orientation of the problems to the over-all 
reactor system, and finally describes the engineering approach to 
solutions of the problems. 

Some will insist that the amount of engineering practice in 
these sections is too small; that the relative emphasis, for ex- 
ample, on chemical engineering-fluid flow, corrosion, remote 
manipulation systems and equipment, etc.-is not enough. It is 
true, of course, that volumes could be written on reactor appli- 
catiotiona in any one of these component fields, and that an expert 
in any one will immedi&ly think of much more which might 
have been included. 

On the other hand, the chief purpose of the book, "to describe 
the fundamental scientific principles on which reactor engineer- 
ing is based," has dearly been achieved. The important con- 
cepts are all included, though some of the details and essentially 
all of the "techniques" of necessity are omitted. 

The last two chapters give further orientation and over-all 
perspectives to the scope and components of reactor engineer- 
ing. Nuclear Reactor Design Variables describes the innumer- 
able permutations and combinations of fuel elements, moderators, 
coolants, reflectors, and shielding arrangements which might he 
ohosen for a reaotor system and identifies same of the promising 
possibilities. The last chapter, Descriptions of Nuclear Re- 
actors, is just that. The essential characteristics and components 
of some 15 typical reactors of various types, now in operation, sse 
tabulated and briefly discussed. 

As a means of giving a. new student his 6rst perspective view of 

reactor engineering, or providing far an engineer practicing in 
some orthodox field an introduction to the important concepts of 
reactor engineering applications in other fields, this book could 
httrdly be excelled. 
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D E ~ T E R ~  quickly became an important research tool in 
many fields after its discovery by Urey, Brickwedde, and Murphy 
in 1931. Immediate attention was given to the development of 
economical methods for its But the early efforts in 
this direction were completely overshadowed by the production 
program associated with the Manhattan Project during the sec- 
ond World War. Here the principal impetus was the possible 
large-scale use of heavy water as a dowingdown agent, or mod- 
erator, for neutrons & reactors planned for plutohum produc- 
tion. As i t  turned out, the problems of producing graphite of 
suitable nuritv and densitv for use as reactor moderator material 
were solved &ly enough" so that the first production resotors, 
those at  Hanford, were graphite-moderated. However, heavy 
water soon found use in research reactors at  Argonne, Chalk 
River, and elsewhere and more recently, on a larger scale, in the 
production reactors at  Savannah River. 

This book ia an excellent and detailed account of the heavy 
water production program conducted as part of the ~ a n h a t t a k  
Project. Security policy has only recently made possible its 
~ublication. Part I was written bv J. 0 .  Malanev. G.  F. Ouinn. " ,  T ,  

h d  H. 8. Ray and aurveys the actual status of the heavy water 
plants in operation at  the close of the war. This includes d e  
scriptive details of the design and operation of the catalytic ex- 
change-electrolytic process used at  Trail, British Columbia, and 
the water distillation process used at  Morgantawn, West Vir- 
ginia. Alsa included is an analysis of the possible use of a liquid 
hydrogen distillation process and, in less detail, other processes 
that were considered, 

Part I1 of the book is devoted to a description of the develop 
ment research that was conducted for the heavy water processes. 
I t  is divided into B series of chapters each written by sn authority 
on the subject who was intimately connected with the work. 
Included is an introduction by H. C. Urey and chapters on gen- 
eral considerations of catalytic exchange by H. 8. Taylor; 
development of nickel-chromium oxide catalpt by E. H. Taylor; 
platinum and palladium catalysts by G. G. h i s ;  and a bydro- 
gen-water vapor pilot plant, the distillation of water, and dud 
temperature processes by M. L. Eidinaff. 

The book is naturally somewhat out of date, the various parts 
having been compiled about ten years ago. This is most notice- 
able in the Introduction to Part I of the book (Chapter I )  where 
anachronisms are found in cases such as the estimated costs of 
research and construction and the recommendation that seized 
German information OD heavy water manufacture be released to 
qualified heavy water experts. Nevertheless, the bwk will prove 
interesting to anyone who is curious about the road which this 
country took in order to rediae s. large-scale production of heavy 
water. It will he an invaluable starting point for anyone in- 
terested in the possible development of improved processes, 
especially if it is read in conjunction with a briefer, more recent 
review of the subject, "Survey of heavy water production proc- 
esaes," prepared by Manson Benedict for the Geneva "Atoms- 
for-Peace" Conference. 
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