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deals with telescopic and balloon photography. We do not believe
that the latter will be of great service to the surveyor, except in
cases of war for the military engineer, and it may be useful for
showing the culture of extensive tracts of land without command-
ing points in resurveying.

Beginner's Anatomy, Physiology, and Hygiene. By JoHN C.
CuTTER. Philadelphia, Lippincott. 16°. 30 cents.

Frow the title of this book, and from the preface, we gather that
it is intended for young pupils, for beginners, and we are therefore
gratified to find that the writer proposes to employ such language
as is simple and direct, and that technical and long words are, as
far as possible, avoided. Throughout the text this rule has been
fairly well adhered to, though when our eyes fell upon the frontis-
piece, we began to fear that the author had forgotten to carry out
the plan which he had promised. This frontispiece represents the
muscular system of the human body, and the scientific names of
these muscles are given as they would be in the most advanced
work on anatomy.  Orbicularis palpebrarum, occipito-frontalis,
sterno-cleido-mastoid, extensor carpi-radialis, and others too
numerous to mention, stand out prominently in the illustration,
This same criticism applies to other figures in the book, although
perhaps to a less degree.

While it may be well to describe the effects of alcohol and to-
bacco in such a work as this (and of course, to meet the demand
for which this and so many other books of this kind have been
recently written, this must be done), we question whether it is
wise to speak of the effects of chloral. The writer says of it, that,
“when used for some time, it may cause heart-trouble.
the heart’s power. It makes its action irregular. It sometimes,
in a small dose, causes death by suddenly stopping the heart’s
action,” In another portion of the book he says that in proper
doses it induces rest and sleep. This kind of talk should, in our
judgment, be omitted from a book written especially for beginners.
The phraseology of some parts of the book is open to unfavorable
criticism. In speaking of deformities of bones of children and
youth, the author says that corsets and snug-fitting shoes ought not
to be worn by the young, the inference from which statement would
seem to be that these articles may be worn by the adult; and yet
in another place he says, “ Do not wear close-fitting chest and
waist garments. Corsets and tight vests compress the lower ribs.
They press the digestive organs out of place. They hinder deep
and proper breathing.”

Another inconsistency we observe in the following statements:
“ Cheese is a rich and hearty food, suitable for hard workers.”
“A food which disagrees with a person ought to be avoided. As
a rule, pastry, cheese, fresh white bread, and ‘made dishes,” most
often cause discomfort.” Dr. Cutter is opposed to candies for
children. He says that common pure candies contain not only
cane-sugar, but materials which are difficult to digest. Candies
“should be denied children.” We think the doctor goes a little too
far in thus absolutely prohibiting the use of candies. There is no
doubt that they are abused, and that it would be far better not to
use them at all than to continue their excessive use; but at proper
times, and in proper quantities, we do not think that good candies
are so pernicious as he would have us believe.

The author incorporates in his book what he calls “simple direc-
tions for the management of a few common emergent cases,”
which, from the references already made, we infer are intended as a
guide to the young pupil, the beginner. Under the heading * Man-
agement of a Poison Case,” he says, “If it is an irritant poison (like
verdigris, corrosive sublimate, etc.), give rapidly-beaten-up eggs.
If it is an opium compound, give strong coffee, and keep the patient
awake. If it is a vegetable narcotic (henbane, belladonna), keep
him quiet. Always summon the ablest doctor to manage the case.”
It would, we imagine, be a sufficiently difficult task, especially for a
young pupil, to determine whether the poison taken was an irritant,
an opium compound, or a vegetable narcotic; but to decide who is
the ¢ ablest’ doctor, 4zc labor, hoc opus est.

While there is much in this book to criticise, there are also many
things to commend. The general arrangement is good, and the
figures are fairly illustrative of the text, There is one feature which
is especially noteworthy, and should be reproduced by writers of
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other text-books of this kind. We refer to the instructions to-
teachers for the demonstration to classes of the principles of physi~
ology; as, for instance, the demonstration of the movements of the
blood in a frog under the microscope, and the changes which take-
place in the size of the human chest during inspiration and expira-
tion; and the impoverishment of the air during respiration. This
method has been admirably worked out by Professor Martin of
Johns Hopkins University, in his text-books; and we are glad to-
see that Dr. Cutter has embodied the same plan in his book.

Taken as a whole, < The Beginner’s Anatomy, Physiology, and
Hygiene,' is neither better nor worse than many other books of the
same class, scores of which have lately issued from the press in
response to the demand for physiologies which should teach the
effects of alcohol and narcotics.

A Treatise on Algebra. By CHARLES SMITH, M.A. New York,
Macmillan. 8°. $1.90.

Tuis work is the latest put forth by the English press, which is
just now very prolific in algebras.

The present work is intended for students who already have
some knowledge of elementary algebra. For this reason the open--
ing chapters, while complete, are nevertheless brief.

These chapters differ but little from those of the text-books in
common use. Stress is laid, however, on the idea that algebra is.
simply the science of numbers ; and the commutative, associative,
distributive, and index laws are well illustrated.

Some theorems are introduced much earlier than usual. Thus,
detached co-efficients are introduced in the chapter on multiplica-
tion, and the theorems on the divisibility of rational integral ex-
pressions in the chapter on factoring. In this last chapter, also, the
quadratic expression ax*+bx +¢ is resolved into its linear factors;
and this method of resolving into factors is adopted for the solution
of all quadratic equations.

Chapter IX. treats of equations with one unknown, —simple,
quadratic, binomial, and reciprocal, —and contains so much, that it
is decidedly confused, and the weakest chapter of the book. Here,
also, the author fails to explain the terms ‘infinite ’ and ‘infinity’
in a satisfactory manner.

Chapter XII. is on symbolic algebra, and contains seventy excel-
lent examples.

Imaginaries are treated by modern methods. In the definition of
“arithmetical progression,” the customary lapsus calami is made..
Choice should be illustrated with more examples. Series are fully
and clearly treated. The binomial theorem is proved by a modifi-
cation of Euler’s proof, based on theintroduction of Vandermonde’s
theorem. Euler's own proof is also given. Logarithms are con-
sidered without any thing being said about the proof of the index
law for incommensurable exponents, the almost universal omis-
sion.

The definition of ‘probability " is the usual faulty one given by
Todhunter and others. This chapter is not clear, and is too short.

The chapter on determinants is based on the well-known works.
of Muir and Dostor, and is by far the best short treatment of deter--
minants with which we are acquainted in any language. This.
chapter contains all the essential parts of the subject, and we-
recommend it to every one who desires a brief but comprehensive
knowledge of these famous expressions.

On the whole, the book much resembles that of Mr. Todhunter.
In form Mr. Smith has improved on the latter’s work; but in fun-
damental ideas, — ideas which go down to the root of mathemati-
cal reasoning, —and in definitions, Mr. Smith’s work is but little,
if any, superior to Mr. Todhunter’s. The book is simply an excel-
lent text-book of high grade, its most distinctive feature being the:
chapter on determinants.

Eighteenth Annual Report of the Massachusetts Bureaw of Sta-
tistics of Labor. Boston, State. 8°.

CARROLL D. WRIGHT’S Massachusetts report for 1887 deals very
exhaustively with a single subject, — the unemployed. The figures.
taken are those of the State census of 1885, and show a wide dis--
tribution of the unemployed as a whole, because the industries of
the State were in a more or less depressed condition. The investi-
gation comprehended ““all remunerative occupations, of whatever-
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description, and included all persons of any age who were earning
their living : that is to say, all persons engaged in the govérnment
service, whether national, state, city, town, or county ; all profes-
sional people; all persons engaged in domestic and personal ser-
vice, with the exception of housewives and those who assisted in
the housework at home only, and for which they received no stated
compensation; all persons engaged in the various branches of trade,
in transportation, agriculture, the fisheries, manufactures, and min-
ing ; day-laborers; apprentices, and those who for various reasons
were unemployed for the entire year; the unemployment being
properly classified asregards each occupation in presenting results.”
“The chief purpose of the inquiry was to ascertain, so far as possi-
ble, first the depression, if any, in particular trades or industries ;
and, second, the extent of unemployment generally, without regard
to the particular kind of work performed during the twelve months
preceding the taking of the census.

The main results, as shown in Mr. Wright’s summary, are as fol-
lows : the whole number of persons, of both sexes, who were un-
employed at their principal occupation during some part of the year
represented by the twelve months which preceded the census enum-
eration of population, May 1, 1885, was 241,589. Of this number,
178,628 were males, and 62,961 were females. As compared with
the total population of the State, this shows that for every 8.04
persons there was one person unemployed forsome part of the year
at his principal occupation ; and as regards sex, that there was for
every 5.22 males one male unemployed, and for every 16.03 females
-one female unemployed, at principal occupation during some portion
of the time covered by the investigation. By ‘unemployed’ is
meant, of course, unemployed at their principal occupation during
some part of the twelve months preceding May 1, 1885. Asa
matter of fact, only 822 persons, less than one-third of one per cent,
were unemployed during the entire twelve months. Of the unem-
ployed, 73.94 per cent were males, and 26.06 per cent females. Of
the 822 unemployed during the entire year preceding May 1, 1885,
91.61 per cent were males, and 8.39 per cent females. More than
50 per cent of unemployed were from twenty to thirty-nine years of
age. Perhaps the pith of the report is given on p. 266, where it is
said, “ A little less than one-third of the persons returned as being
engaged in remunerative labor were unemployed for about one-third
of their working time ; while, on the other hand, the working pop-
ulation of the State, considered in its entirety, were employed at
‘their principal occupation for a little less than eleven months during
the census year.” The results of the investigation would seem to
indicate, Mr. Wright points out, that all the products of manufac-
tures could have been secured by steady work for 307 working-days,
of 9.04 hours each, if this steady work could have been distributed
equally among all the persons engaged in manufactures; while all
the remunerative work of the State, of whatever kind, if it could
have been distributed equally among the entire working population,
could have been accomplished in 307 working-days, averaging 8.99
hours per day,

The report is extremely valuable, and one more evidence that
‘Colonel Wright is the right man, in the right place.

Manual for Instruction in Domestic Science. New York, Industrial
Education Association, 1888.

THE prefatory note of this little volume states that it is a manual
“ drawn up for the useof the students of the College for the Train-
ing of Teachers, and for such teachers as adopt the method of in-
struction followed at the college by Miss Julia H. Oakley, professor
of domestic economy there. It is not intended to be complete or
exhaustive. Its aim is to give the outline of a carefully developed
course of instruction in cooking, which shall have an educational
rather than a technical value, and to furnish notes for the conduct
of the same.” All persons who are watching the manual-training
movement will admit at once that this manual, and others like it for
sewing, industrial art, and wood-working, are absolutely necessary,
if crude and empirical methods are to be kept out of the schools.
They are as essential as good text-books in arithmetic and gram-
mar. This manual is simple and clear, and will be of great assist-
ance to teachers. For each lesson an outline is given, and the
principles it illustrates carefully developed, before the recipe for
its practical illustration is stated. This prevents mere imitation,
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and makes the practical work of the domestic science course rational
and educational. The manual will doubtless be widely used, and
its influence will be wholly for good.

Mechanics of Materials.
Wiley. 8°. $3.

By IRVING P. CHURCH. New York,

THE modern tendency in writing text-books upon the relation of
forces, and their resistances as manifested upon and in the materi-
als employed in engineering, appears to be toward a clearer strati-
fication of the various departments of that branch of science.

Dynamics and statics have long been clearly defined, but there
are many books at this moment before the eyes of students, in which
the science of statics and the properties of materials are too pro-
miscuously treated to leave a clear impression except upon the in-
itiated. The result is, that the average student has but a vague
idea of what he has been studying, and of its relation to other
branches of science.

Professor Church’s plan of treatment is a threefold division into
dynamics, statics, and, to quote his own words, “ mechanics of ma-
terials: a treatise on the elasticity and strength of beams, columns,
arches, etc., for students of engineering.” The latter title is that of
his latest work, now under discussion. It is a book of 320 pages,
and might properly be called a treatise upon molecular mechanics,
being a discussion of the laws of resistance to externally applied
forces of the molecular fibres of materials when used in various
forms.

The treatment of the subject is independent of the kind of mate-
rial — steel, iron, wood, etc. — so far as the development of the for-
mula is concerned, as they are based upon certain mechanical
assumptions, that are independent of the nature of the material.

That phase of the subject which will perhaps never submit to
pure mathematical analysis — the properties of materials, the be-
havior of various kinds of materials under stress, the laws of fatigue,
proper working-stresses, etc.-—is very properly passed over with
an occasional allusion, and such tables of values as may be neces-
sary to solve the problems dispersed through the book.

In this connection it may be said that a table in which the aver-
age ultimate tensile strength of soft steel is given at 80,000 pounds,
and of wrought iron at 60,000 pounds, without further explanation,
is calculated to give the student an erroneous impression of the latest
practice, in which even 55,000-pound steel has been recommended
for bridge-work, and 8o,000-pound steel is considered a high grade
to use.

Again : an allusion to Wéhler’s law of fatigue of materials as a
recent discovery seems a misleading expression to apply to investi-
gations made twenty years or more ago. But it is far easier to
criticise minor points than it is to improve on the main features of
Professor Church’s work, an investigation of which discloses the
following plan : —

The first chapter discusses the theory of stress and strain ; and
by mathematical investigation, of the action upon an assumed form
of elements of the mass, the nature and relation of direct tension or
compression, and shear, to each other, are clearly defined. The
modulus of elasticity is explained; and, in short, all the funda-
mental principles of stress and strain in the abstract are shown in
their true relations.

Chapters IL.-V. inclusive, occupying about one-third of the book,
relate to torsion and to flexure of beams.

The generally employed theories of Xavier have been used in-
stead of amore intricate mathematical analysis, and a specially clear
statement is made of the assumption upon which the formule for
beams are based. Column formulea are treated in the twenty-three
pages comprising Chapter VI. The usual presentation of Euler’s,
Hodgkinson’s, and Gordon’s theoretical formula occurs, and some
allusion is made to modifications in practice.

Consistency, perhaps, prevented Professor Church from giving
what students much need, —a clear statement of what our engi-
neers are actually doing in practice with the designing of columns,
and the fact that certain simple formulae derived from experiment
seem to agree with actual tests fully as well as, if not better than,
those mentioned.

Chapters VIL-XL. inclusive, taking about one-third of the space,
treat of arches mainly by the use of the moment polygon. The in-



