bare, homogeneous reactor, perturba-
tion theory, multigroup methods, homo-
geneous thermal reactors, heteroge-
neous thermal reactors, and more ad-
vanced problems in reactor dynamics.
The choice of topics and their order
leave little room for argument.

The main fault I have found with
Isbin’s treatment is in what I consider
an insufficient treatment of the basic
physical ideas. But I must admit that a
treatment that would satisfy me could
be included in a book or course of
reasonable length only at the expense
of some of the more practical and
engineering aspects which Isbin has
treated very well. The choice is, in any
case, a matter of personal taste. There
is little on fast reactors but I have not
yet found a satisfactory way of treat-
ing them in an introductory course
either. The book is beautifully set up
and printed, but its price will probably
make me use it as a reference rather
than as a text.

IrRVING KAPLAN
Department of Nuclear Engineering,
Massachusetts Institute of Technology

Metallurgy

Rare Metal Extraction by Chemical
Engineering Techniques. W. D. Jam-
rack. Pergamon, London; Mac-
millan, New York, 1963. xii 4+ 360
pp. Mlus. $10.

Extractive metallurgy has been
treated in a number of books in which
cach metal is discussed in a separate
chapter. Such an arrangement makes it
difficult to correlate principles, features,
and types of equipment that may be
common to the processing of many
metals; such books therefore tend to be
long on description and short on theory.

In an attempt to avoid some of the
difficulties inherent in such an arrange-
ment, the author of this book has
adopted a so-called “chemical en-
gineering” approach in which “rare
metal extraction and purification is
divided into a number of ‘unit process-
es,” each of which is discussed in a
separate chapter.” About half of each
chapter is devoted to the particular unit
process (ore breakdown, ion exchange,
solvent extraction, dryway processes,
high temperature reduction, electrolysis,
and jodide processes) and half to the
applications of that process to nine rare
metals (uranium, thorium, zi;conium,
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hafnium, titanium, niobium, tantalum,
beryllium, and vanadium).

Nevertheless, the book still is long on
description and short on theory. The
following passage is typical: “In the
open reactor technique, 7 kg. of the
double fluoride [of potassium and nio-
bium] is packed into a 3 ft. deep by
6 in. diameter reactor, in layers about
2 in. deep, which alternate with similar
packed layers of sodium. The sodium is
in the form cof cubes about %2 in. in
size. . . .” Physical-chemical or chemi-
cal-engineering principles are rarely
considered. Although some free energy-
temperature curves are presented, for
example, they are hardly discussed
and are not used. Except for a dis-
cussion of equilibrium diagrams for
solvent extraction, there is little in the
book that can be really classed as
chemical engineering.

Despite its lack of theory, this book
contains many helpful ideas that will
be useful to anyone interested in any
aspect of the extraction of rare metals.
The descriptions of procedures and ap-
plications are clear and straightfor-
ward, they are well illustrated by ex-
cellent line drawings, and they reflect
the author’s broad experience. Al-
though material on each metal is scat-
tered among the various chapters, it
can be followed rather readily with the
aid of a series of “from ore to metal”
flowsheets in the last chapter and a very
good index.

S. FREDERICK RAvITZ
Department of Mineral Technology,
University of California, Berkeley

Panorama of Science

The Century of Science. Watson Davis.
Duell, Sloan, and Pearce, New York,
1963. vi + 313 pp. Illus. $5.95.

Watson Davis has set himself a tre-
mendously difficult task. In The Cen-
tury of Science he attempts to tell the
story of the scientific and technological
advances of the past 60 years in a
brief 200 pages. The book contains just
over 300 pages, but a third of them are
filled with pictures or . diagrams. Al-
though the 200 illustrations add to the
book, they also. reduce the space avail-
able for the fast moving and crowded
story of scientific progress. The jacket
lists 30 fields of science and engineering
that are covered in the book, fields
ranging from astronomy and agricul-

ture through television and telemetry.

Watson Davis, director of Science
Service and a distinguished science
writer and educator, is as well fitted as
anybody to tackle this almost impossible
task. He personally covered many of
the stories he retells in The Century of
Science. Indeed, he took some of the
most interesting photographs in the
book. He has a wonderful picture of
Robert H. Goddard in his laboratory
and another of the launching tower at
Roswell, N.M., both taken in 1936.

Because he has had a ringside seat
at many of the developments and be-
cause he writes terse, concise prose,
Watson Davis comes close to accom-
plishing the impossible. Unfortunately,
compressing so much into such limited
space sometimes makes for staccato,
almost telegraphic reporting. For ex-
ample, three short paragraphs are de-
voted to the cyclotron:

One of the great inventions in the ac-
celeration of atomic particles was Dr.
E. O. Lawrence’s cyclotron, now a widely
utilized device for atomic research with
several hundreds of them in operation.

Cyclotrons under Lawrence’s direction at
the University of California in Berkeley,
did much of the pioneer creation of new
elements beyond No. 92 in the atomic
table, uranium.

Plutonium was created in a cyclotron.
Plutonium achieved unusual importance’
because of the fact that it was fissionable
and hence capable of being used in atomic
bombs.

But Watson Davis is not content with
merely telling his hurried, almost
breathless story; he devotes a chapter
to research as the great invention, em-
phasizing the 20th Century develop-
ment of the great research laboratories
supported by industry and government.
He dips into the future and catalogs
some of the scientific problems which
are begging for solution. Along the way
he passes judgments on such things as
the greatest menace of the future (the
rivalry between Russia and the United
States), the virtue of Interlingua as an
international language, and the pom-
posity of the word serendipity.

Watson Davis has always had a spe-
cial interest in teen-age scientists. The
book probably will be read most avidly
by boys and girls whose imagination
has been set on fire by the brave new
methods of teaching science and who
want to know what has happened in
science during the past 60 years. The
Century of Science will give them a
vivid panorama.

P. C. FRALEY
Phoenixville, Pennsylvania
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