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PREFACE.

Tae rapid epresd of the Laboratory System of tesching Physics,
both in this country snd abroad, seems to render imperative the
demand for a special text-book, to be used by the student. To
meet this want the present work has been prepared, based on
the experience gained in the Massschusetts Institute of Technol-
oy during the past four years. The preliminary chapter is
devoted to goneral methods of investigation, and the more com-
mon applications of tha mathematics to the discussion of resnlta.
The graphical method does not seem to have attracted the atten-
tion it deserves; it is accordingly compared here with the
analytical method. Some new developments of it are moreover
inserted. It iz of fandamental importance that the student should
clearly understand how to deal with his observations, and reduce
them, and that he should be familiar with the various kinds of
errors present in all physieal experiinents. A short description is
also given of the vardous methods of measuring distances, time
and weights, which, in fact, form the basis of all physical inves-
ugation, This chapter is intended as the ground-work of a short
coursa of lectures, given to the students before they begin thair
work 1 the laboratory. It should be so far extended by the
instruetor. as to render them familiar with the general principles
on whaclt «ll physical instruments are constructed, !.h(us; greatly
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vi PREFACE.

siding them when they have occasion to devise apparatns for
their own work.

The remainder of the volume ia devoted to a series of experi-
ments which it is intended that the student shall perform in the
lsboratory. Each experiment is divided into two parts; the first
called Apporaius, giving a description of the instruments re-
quired, and designed to aid the instructor in preparing the Iabora-
tory for the class. The student should read this over, and with ic
the second part, entitled Faperiment, which explains in detail
what he is to do.

Perhapa the greatest advantage to be derived from a couree of
physieal manipulation, is the mesns it affords of teaching a stndent
to think for himself. This ghould be encouraged by allowing him
to earry out any ideas that may ooenr to him, and so far as possible
devise and construet, with his own hands, the spparstus needed.
My such investigations are suggested in connection with some of
the experiments, for instance Nos. 18, 87, 48, 68, 77, 98 and others.
To aid in this work, 3 room adjoining the laboratory ghould be fit-
ted up with a lathe and tools for working in metals snd wood, aa
most excellent results may someti ba ined st very emall
expensa, by apparatus thus constructed by students.

The method of condneting a Physical Laboratory, for which this
book is especinlly designed, and which has been in daily use with
entire at the Institute, is as follows. Each experiment is
aessigned to & table, on which the necessary apparatus is kept, and
where it is always used. A board called an indicator is hung on
the wall of the room, and carries two sets of cards opposite each
other, one bearing the names of the experiments, the other thosa
of the students,. When the class enters the laboratory, each
member goes to the indicator, sees what experiment is assigmed
to him, then to the proper table where he finds the instruments
required, snd by the sid of the book performs the experiment.
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Any additional directions needed are written on a card also placed
on the table. .As soon as the experiment is completed, he reports
the results to the instructor, who furnishes him w.ith a piece of
paper divided into squares if a curve is to be constructed, or with
a blank to be filled out, when single messnrementa only have been
taken. In either case a blank form is supplied, a8 a copy, New
work ig then assigned to him by merely moving his card opposite
any nnoceupied experiment. By following this plan an instroctor
can readily superintend 'classes of abont twenty at a time, and is
free to pass continnally from one to another, answering questions
and seeing that no mistakes are made. He can also select such ex-
perimenta as are suited to the requirements or ability of each sto-
dent, the order in which they are performed being of little impor-
tance, a8 the class is supposed te have previously attained a
moderate familiarity with the general principles of physics. More-
over, the apparatus never being moved, the danger of i.njnrf or
breakage is thus grestly lessened snd much time 8 saved. To
avoid delay, the number of experiments ready at any time should
be greater than that of the students, and the easier ones should be
gradnally replaced by those of greater diffienliy.

Among these experiments several novelties, here published for
the first time, have been introdaced. . For instance, the spparatus
for ruling ecales, p. 59, the photometers, pp. 132 and 134, and the
polarimeter, p. 221. It is also believed that the directions for
weighing, p. 47, and the adjustments for the optical circle, p. 143, if
not new, at least present the subject in a more concise and practi-
cal form than that commonly given. In fact it has been the
object throughout to give definite directions, so far as possible, as
if addressing the student in person. English weights and measures-
are occagionally used as well aa French to familiarize the stondent
with both systems, as in many of the practical applications of phys-
ies the general prevalence of the foot and pound us units seems
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to render premature the exclusive introduction of the metrie sys-
tem, The second volume of this work, including Heat, Eleotrie-
ity, a list of books of reference, and other matters of general
interest to the physicist, will be issued at as early a date as pos-
aible.

It is difficult to give credit for all the aid rendered in preparing
thiz work, as the suthor has for years made it 8 practice to colleet
for it information from all available sources. He is much indebied
to Mr. Alvan Clark for the method of testing telescope lenses, and
to Prof. F. E. Stimpeon for advice and aid on photometry and
other matters. The course in photography is essentially that
given by Mr: Whipple to the stodents at the Tnstitute. His
eapecial thanks are dume to his friend Prof. Cross, whose careful
examination of the proof sheets, and whose excellent judgment
has been of great assistance. Finally, if this volome, notwith-
standing its shortcomings, aids in any way those engaged in
physical investigations, either the student in the laboratory or the
rmateur experimenter, the object of the author will have been

aveompliehed. .
E CP
April 20th, 1873.




