468 SHORTER NOTICES [July,

routine firings give muzzle velocity with some accuracy and maximum pressure
with somewhat less. Special experimental work may give a time record of pres-
sure in closed chamber firings, or of recoil in gun firings. (This book makes no
mention of time records of pressure or projectile travel in gun firings.) Out of
this rather scanty information one must answer not only the purely ballistic
questions such as concern the law of burning, combustion temperature, com-
position of the powder gases, band resistance, but also various general questions
of physics and chemistry, on which there are no experimental data obtainable
elsewhere because of the combination of high temperature and high pressure
involved. Chief among these are the characteristic equations and specific heats
of the powder gases. To deal with these difficulties, two courses of procedure are
open, leading on the one hand to the “outillage expérimental,” on the other to
the “outillage théorique.” In the former, methods are selected mainly with a
view to obtaining empirically the observed relations connecting conditions of
loading with muzzle velocity and maximum pressure. In the latter a greater
endeavor is made to formulate hypotheses which plausibly represent the actual
phenomena. The difference is in a sense one of degree rather than kind. In the
first method the selection of variables for empirical comparison must have some
physical basis; in the second there must always be left various parameters or
functions to be determined empirically. The author deals with both methods
and various types of each, but devotes most attention to the “outillage théo-
rique.” The large number of numerical tables pertain to this part of the book.

In spite of the general excellence of the work it seems open to criticism for
provincialism. The author makes only the most cursory reference to writers
outside of France, and none to any outside the Latin countries, either in ballis-
tics or relevant parts of general science. While it is undoubtedly true that in-
terior ballistics has had by far the greatest development in France, neverthe-
less it seems unfortunate to ignore completely, for example, the German work
on the conditions of chemical equilibrium in the powder gases. However, it may
be said that the author omits no well-established phenomenon of major im-
portance, and presents the principal mathematical methods that are useful.

L. S. DEDERICK

Introduction to Vector Analysis. By L. R. Shorter. London, Macmillan, 1931.
xiv+355 pp.

In his preface the author says: “My object in writing this introductory book
is to furnish a working knowledge of the subject, and so enable a mathematical
student to continue his studies with ease in the many excellent existing text-
books. If, on the other hand, the reader is a student of Physics, this book should
supply him with a sufficient working knowledge of the methods and enable
him to apply them in his physical studies.”

To the reviewer it seems that the book will meet both of these aims better
than most books with similar purpose. The introduction to new ideas is clear
and convincing though not burdened with oppressive rigor. Numerous exam-
ples worked out in full detail illustrate the theory, and it should be possible for
a student to obtain from the text a working knowledge of the subject with little
or no help from a teacher.

Chapters 1, 3, and 5 are entitled respectively Addition, Multiplication, and
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Differentiation. Chapters 2, 4, and 6 consist entirely of illustrative examples
worked out in complete detail, 138 such examples in all. While their value
cannot be questioned, most American teachers would probably prefer to have
some exercises left for solution by the student. The seventh and last chapter is
entitled A4 pplications. It seems to have absorbed the chapter which we might
expect on integration. In it we find the theorems of Gauss and Stokes, and the
usual applications of the differential and integral calculus of vectors to theoreti-
cal mechanics. One wonders why the author did not (in accordance with the
plan adopted in the earlier chapters) follow Chapter 7 by a chapter of examples
illustrating the theory. Such a chapter would have been most valuable.

The appearance of the book is up to the high standard maintained by its
publishers. Fortunately the reader will not be greatly troubled by the following
omissions and misprints which have been noted by Professor Currie, a col-
league of the reviewer.

On page 115, line 11, primes have been dropped from y” and 2’.

On page 144, in the formula for SZ, a minus sign should obviousty be re-
placed by a plus.

On page 146, in Example 48, one should read “the (sum of the) squares.”
The words in parentheses are omitted.

On page 229, in line 6, the symbols /dx have been dropped in two places.

On page 230, in line 4, a plus sign should be replaced by a minus.

On page 233, in line 4, the symbol X should be replaced by +, and the
same error occurs in line 6, page 249.

On page 234, near the bottom of the page, a symbol has been dropped, and
the sense destroyed.

L. L. DINEs

Darstellende Geomeirie. By Robert Haussner and Wolfgang Haack. III, Zy-
linder, Kegel, Kugel, Rotations und Schraubenfiichen, Schattenkonstruktionen,
Axonometrie, Berlin and Leipzig, Walter de Gruyter, 1931. 141 pp., 65
figures. M. 1.80.

This is volume 144 of the Sammlung Goschen and contains an elementary
treatment of quadric and other simple surfaces, their intersection and develop-
ment, etc., by descriptive geometric methods. The contents are those of the
customary elementary text on descriptive geometry and are presented in a
clear and pleasing manner.

One important feature, often neglected in elementary descriptive geometry
texts, is the systematic application of affine relations between horizontal and
vertical projection of a plane figure, of projection and rabattement, etc. There
are many teachers of descriptive geometry who do not realize the enormous
advantage of this method for constructive purposes. Moreover it opens the
way to an intelligent understanding of important geometric relations, especi-
ally the idea of transformation.

From this standpoint the little book may be recommended to teachers and
students alike.

ArnoLp EmcH



