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PREFACE

Tris little work is, as its name implies, simply & mannal
of exercises in elementary physics. No elaim is made that
it embraces all the sxercizes suitable for work of thie grade.
It is believed, however, that the exercises aa herein pre-
sented constitute a sound baeis for a strong, rational, and
flexible course in elementary laboratory physics.

There has been no attempt in this book to usurp the
fonctions of the teacher. Much of the details of the work
are most effective when they come directly from him. The
inepiration must also come, in large measure, from the in-
struetor ; no book ean take his place in this particular.

In handling laboratory work in physics of any grade,
the ingtroctor iz confronted at all times with the gerious
problem of providing apparatus. This problem is all the
more gerions in view of the fact that good work, even in ele-
mentary physios, is quite impossible without ressonably good
apparstus. Spesking to this very point, Professor Nichols
has said : “ The list of instruments essential to the carrying
on of an efective course in laboratory physics is not a large
one. It includes certain standard apparatus, such as the
balance, the air-pump, the thermometer, the projecting lan-
torn, the electrical machine, and the galvanometer; together
with ench sccessories as are necessary to use with these
instruments. Withoul such an equipment, no college or
school ghould attempt to give instruction in physics.™

The meaning of Professor Nichols’s final observation, just
ifi
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guoted, which is confirmed by my own experience, is that
effective work in physics is imposeible with odds and ends,
with mere models to serve as apparatus. On the other
hand, too great refinement of method and result shounld
neither be attempted by students of high-school grade nor
expected of them. Nevertheless, generally epeaking, appa-
ratue which is not accurate within five per cent, at least,
ghould never be put into the hands of such students. Both
the possibility and the probability of reasonably accurate
resulta shonld always he prosent, not only for the reason
that the very natnre of the enbject and the spirit of science-
teaching demand it, but for the sake of the meral effect
upon the stndent as well.

Bo, in selecting the exercises for this manual, I have
endeavored to keep ideal conditions eomstantly in mind.
Wherever poesible, however, I have sugpested alternative
methods and apparatus in order to better adapt the book
to laboratories having a limited egnipment,

A shop is strongly recommended to all schools, and
especially to those of emall means. A comparatively small
gum spent in fitting up such a shop will rednce the expense
of maintaining & physical laboratory by more than one-half
and mako possible a vastly greater variety of work. These
statements are verified by my own experience.

Acknowledgments sre due Mr. E. M. Bainter, of the
Department of Mathematics of Central High School, for
valuable suggestions, and for reading the manuscript of
the manual ; and {o Mr. Benjamin Lubsches, & recent sto-
dent of this school, for the drawings from which the illus-

trations were made.
F.H. A.
Kassas Crry, Mo., July, 1807,
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