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SOME RECENT BOOKS ON MECHANICS.* 

Vorlesungen ilber technische Mechanik. Von AUGUST FÖPPL. 
4 Bde., 8vo. Leipzig, B. G. Teubner. Bd. 1 : Einfiihrung 
in die Mechanik, 2te Aufl., 1900, xiv + 422 pp.; Bd. 2 : 
Graphische Statik, 1900, x + 452 pp.; Bd. 3 : Festigkeits-
lehre, 2te Aufl., 1900, xyiii + 512 pp.; Bd. 4 : Dynamik, 
2te Aufl., 1901, xv + 506 pp. 

JEinfuhrung in das Studium der theoretischen Physik, inbeson-
dere in das der analytischen Mechanik, mit einer Einleitung 
in die Theorie der physikalischen Frkenntniss. Von P. 
VOLKMANN. Leipzig, B. G. Teubner, 1900. xvi + 370 pp. 

Quelques Reflexions sur la Mécanique, suivies dj'une "premiere 
Leçon de Dynamique. Par EMILE PICARD. Paris, Gauthier-
Villars et Fils, 1902. 56 pp. 

FROM the standpoint of the teacher who has to face the 
problem of introducing students to the elements of mechanics 
both theoretical and practical, probably the most interesting and 
suggestive work which has appeared during the last few years, 
is that of Dr. August Föppl, professor at the school of technol­
ogy (Technische Hochschule) at Munich. The books are 
especially noteworthy because Professor Föppl teaches those 
who are to be engineers — practical men—and yet at the same 
time insists on teaching in such a manner that his pupils shall 
acquire not the applications alone but a firm grasp of the general 
theoretical principles which underlie those applications. This 
method of instruction unfortunately may not appeal to some in 
this country who care only for what our engineers can do and 
not at all for what they may know. But certainly it is much 
better to teach the thought and theory in addition to the routine 
and practice, or in conjunction with it. In fact, as Professor 
Föppl points out, the engineer can not be thoroughly master of 
his work and capable of handling whatever new difficulties may 
arise unless he knows the why as well as the how. 

What then is the sort of lectures that a thorough scientist 
finds feasible when addressing a class of engineering students 
at one of the leading German scientific schools ? This question 
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may be answered by looking into Professor Föppl's four volumes 
—for happily the author has followed his lectures closely. That 
the work is found practical and acceptable in Germany is shown 
clearly by the demand for a second edition within about two 
years of the time of first publication. In this review we shall 
lay especial stress on the first and fourth volumes, which are less 
technical than the second and third and which consequently are 
more interesting to us here. 

The first volume, Introduction to Mechanics, discusses the 
elementary portions of the kinetics and statics of particles and 
rigid bodies with or without friction, of the theory of elasticity, 
and of hydromechanics. Throughout, the object of the author 
is to give his pupils a general knowledge of mechanical theory 
such that later the more advanced or special branches will be 
seen to fit on in their proper places. The language is natural 
and simple. The only mathematical prerequisite is a fair 
knowledge of differential and integral calculus. Every attempt 
is made to relieve the reader from difficulties of presentation in 
order that he may concentrate his undivided attention upon the 
new difficulties of the subject itself. 

There is one possible exception to this statement. The 
author throughout all four volumes uses vector analysis wher­
ever it is appropriate. The notations are those which he has 
previously employed in his Einfiihrung in die MaxwelFsche 
Theorie der Electrizitat. The vectors are printed in heavy 
faced German type. If we may be permitted to change to 
English Clarendons, let a, b represent two vectors and e a 
vector of unit length normal to a and b upon that side of the 
ab-plane upon which rotation from a to b appears counterclock­
wise. Then the scalar and vector products of a and b are de­
fined as 

ab = — #ab = a • b = [a|b] = ab cos (a, b), 

yab = Fab = a x b = [ab] = ab cos (a, b) e. 

(The notations are those of Föppl, Sir W. R. Hamilton, Gibbs, 
and Grassman in order.) Although the author had found in 
his own experience that vector methods were better suited to 
pedagogical purposes than cartesian analysis, he had grave 
fears at first lest the public at large, especially in Germany, 
should disagree with him and dislike his method. Yet he went 
boldly ahead and published it. The result was a little surpris-
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ing to him. Those who used the volumes were pleased, and 
even the reviewers could not make objections without adding 
the qualifying statement that : " The presentation of the chief 
general theorems of mechanics in terms of vectors possesses a 
simplicity and intelligibility which could not be obtained by the 
old method of cartesian coordinates." The great popularity of 
Professor Föppl's work seems to bear out this judgment and to 
indicate further that the use of vectors certainly does not in­
crease the difficulty of learning mechanics. 

What style shall be adopted in presenting elementary me­
chanics is one of the most difficult questions an author or a 
teacher must meet. The students' previous training in algebra, 
trigonometry, analytic geometry, and calculus as it is generally 
taught has been necessarily quite formal. These mighty 
algorithms of formal mathematics must be learned so that they 
may be applied with readiness and precision. But with me­
chanics comes the application of these algorithms and formal 
do-by-rote methods, though often possible, yield no results of 
permanent value. How to elicit and cultivate thought is now 
of primary importance. There are two opposite methods. 
First. Give the student a syllabus of the subject in which the 
general theory, the bare facts, are presented with as little dis­
cussion as possible. The student must then supply his own 
discussion, his own details. He must think the subject over 
until he sees its meaning. If he has patience, ability, and a 
little guidance the result is good. Otherwise he gets little or 
nothing. Second. Enter into a discussion of the subject, 
touch on this side and on that, show what is known and what is 
not, point out where definitions are needed, where experiment 
must be appealed to, and thus by merely dwelling on the dif­
ferent aspects of the subject allow the true significance of it all 
to become apparent to the student. This method is often very 
successful in introducing new ideas such as mass, time, and 
force. I t is practically taking them as innate ideas after talk­
ing long enough to insure that this innateness has been recog­
nized. But it also has its disadvantages. For unless it is well 
handled the student is apt to be bewildered by the lack of defi-
niteness, and to lose faith in his ability to work accurately. I t 
may be remembered that we spoke favorably of Professor Gray's 
Treatise on Physics in that he struck a mean between these two 
methods. 

Professor Föppl, writing for a totally different class of readers, 
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makes an uncommonly successful use of the second — the dis­
cursive method. The discussion is half historical, half scientific, 
such as is found much more elaborately worked out in Professor 
E . von Mach's Science of Mechanics, and is sure to appeal to 
one who commences mechanics with his common sense alert. 
The introduction to Volume I, a short essay on the origin and aim 
of mechanics, is excellent diet for future engineers and physicists. 
The author points out what is meant by experience—true, use­
ful experience—and shows how the fact that geometry was 
given a definitive, logical form as long ago as the time of 
Euclid may be interpreted not as proving that geometry is not 
ultimately founded on experience, but rather as indicating 
how long the experimental stage antedated Euclid. To give 
mechanics a definitive form is now possible, as the work of Hertz 
and others shows. Some say that this straightforward logical 
method of presentation is the simplest. That depends on what 
is meant by simple. From the standpoint of the learner the 
historical crude method appears easier than the logical. Here 
Professor Föppl touches either rightly or wrongly on a great 
pedagogical principle. Perhaps it is interesting and not unsug-
gestive to note that while teachers and authors in our univer­
sities are trying to give calculus a logical rigor and mechanics 
a definitive set of axioms, there is in the meantime a great 
commotion among teachers of elementary geometry as to whether 
this logical definitive method of Euclid is at all suitable for 
beginners. Some scientists of note, Professor John Perry and 
Mr. Oliver Heaviside, for example, have taken part in the dis­
cussion and placed themselves emphatically upon the negative. 
As far as mechanics is concerned Professor Föppl seems to agree 
with them. 

After the introduction, twelve pages of the text are devoted 
to general discussion of the ideas involved in particle, inertia, 
and force. The author does not define ; he prefers to discuss. 
His treatment of a particle is particularly noteworthy. On 
page 17 we read: "The bodies or parts of bodies which we 
shall regard as particles may be reasonably small, but must not 
be very {i. e., unlimitedly) small/' The earth is a particle for 
many problems ; a molecule for few. Setting a lower limit for the 
size of a particle in dynamics is usually forgotten ; yet, sooner 
or later, it is of the greatest importance if students of atomic 
theories are not to be confused. A particle must generally be 
regarded either as composed of a large number of molecules or 
as a small part of an atom. 
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We might point out further that the common definition of 
density at a point as 

dm 
~~ dv 

is quite meaningless even in the case of a so-called homogeneous 
body unless we make an assumption which is never physically 
correct and which need never be made, namely that mass is a 
continuous, not to say differentiate function of position. Might 
it not be better to tell the student, especially one who is to be a 
physicist, that density and a large number of physical quantities 
are averages — averages which are taken over a region so large 
in comparison to the phenomenon averaged that the result is 
sufficiently stable to be considered as a definite number for 
practical purposes, but over a region so small with respect to 
the total region in which the phenomenon exists that the 
methods of the differential calculus may be employed in express­
ing and handling the average ? Whether it is better to make 
physical hypotheses which are ultimately untenable in order that 
in the meantime mathematics may be applied with absolute rigor 
or to state that the methods of pure mathematics, though strictly 
not applicable, yield results which within negligible errors 
agree with the phenomena observed or observable? Pro­
fessor Föppl seems to believe that discussion made in the 
right spirit is, all things considered, more satisfactory to prac­
tical men than precise definitions made on impossible physical 
hypotheses. 

The law of inertia is explained and illustrated by Foucault's 
pendulum experiment. The illustration is subtle but striking. 
The fact that the pendulum will beat on in its own absolute 
plane regardless of the earth is particularly impressive and quite 
intelligible to students. Force is then discussed qualitatively ; 
but it is only after the treatment of the motion of freely falling 
bodies that quantitative definitions of force and mass are given. 
Experiment is called upon to establish the fact that the accelera­
tion g, due to gravity, is constant at a particular point in the 
surface of the earth. The force which the earth exerts on a 
body is called the weight of that body. Weights may be com­
pared and a unit adopted. Mass may be introduced by means 
of the equation 


