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PREFACE.

Tue rapid spread of scientific knowledge, and the con-
tinually widening field of its application to the useful
arts, have created an increased demand for new and
improved text-books on the various branches of Narv-
RAL, PHILOSOPHY.

Of the elementary works that have. appeared within
a few years, those of M. Gaxor stand preéminent, not
only as popular treatises, but as thoroughly scientific
expositions of the principles of Prysics. His ¢ Traité
de Physique” has not only met with unprecedented
jsuccess in France, but has been extensively used in

: »the preparation of the best works on Physics that have

‘_been issued from the American press,
£ !

In addition” to the “Traité de Physique,” which is
mtende(l for the use of Colleges and higher institutions
| of leatning, M. Ganor has recently published a more
i elementary_ywork, adapted to the use of schools and
academxes, it ~which* he has faithfully preserved the
promment ﬁaatlu esCanatalid {zhe scientific accuracy of the

Imn*ei;ﬁ Work Tc" lﬁﬂé'ch‘uacferwcd by a well-balanced
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distribution of subjects, a logical development of scien-
tific principles, and a remarkable clearness of definition
and explanation. In addition, it is profusely illustrated
with beautifully executed engravings, admirably caleu-
lated to convey to the mind of the student a eclear
conception of the principles unfolded. Their complete-
ness and accuracy are such as to enable the teacher
to dispense with: much of the apparatus usually em-
ployed in teaching the elements of Physical Science.

In preparing an American edition of this work on
Porvrar Prysics, it has not been the aim of the
editor to produce a strict translation, No effort, how-
ever, has been spared to preserve throughout, the spirit
and method of the original work. No changes have
been made, except such as have seemed calculated to
harmonize it with the system of instruction pursued in
the schools of our country.

By a special arrangement with M. Gaxor, the Amer-
ican publishers are enabled to present jfuc-simile copies

-

of all the original engravings.

New Yorg, June lst, 1860,
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INTRODUCTION.

CLASSIFICATION OF THE SCIENCES.

Screxee is a knowledge of the laws that govern the
Universe.

A Law is a necessary relation between cause and effect.
Tt is assumed as the foundation of all Science, that like causes
produce like effects. 'This principle is an inductive truth,
founded upon universal experience.

By the Uxiverse we mean all that has been created,
whether material or immaterial. The Universe may be
regarded as made up of mind and matter. MixD is that
which thinks and wills; MaTrer is that of which we become
cognizant through the medium of the senses., Science ad-
mits of two corresponding divisions, Science of Mind, or
Merapuysics, and Science of Matter, or NaturaL Par-
LOSOPHY.

Narcran Prmosorny is that branch of science which
treats of the laws that govern the material Universe.

Matter exists in two states, organized and wnorganized ;
it is organized when its particles are aggregated into organs
adapted to the support of life; in all other cases it is un-

What is Science? Whatisa Law? Define the Universe. Mind. Matter. What
are the two divisions of Science? What is Natural Philosophy ? In what two states
may Matter exist? Illustrate,
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organized. Natural Philosophy admits of two correspond-
ing divisions: Science of Orgunized Mutter, or PEYSIOLOGY,
and Science of Unorganized Matter, or GENERAL Prysics.

Physiology, which treats of the laws of matter as modi-
fied by the principle of vitality, is divided into two principal
branches : Animal Physiology, or ZobLoGY, and Vegetable
Physiology, or Boraxy. Both of these branches, with their
various subdivisions, belong to the domain of NATURAL
Iisrory.

All unorganized matter may be divided into two classes,
Celestial and Terrestrial, General Physics admits of two
corresponding divisions. That branch which treats of ce-
lestial bodies, ineluding the earth as whole, is called As-
TrRoNOMY ; that which treats of terrestrial bodies, is called
TERRESTRIAL PHYSICS.

TrrresTRIAL Puysios is again subdivided into two
branches, The first is called Physics Proper, or simply
Puysics ; it treats of the general propertics of bodies. The
second is called CHEMISTRY ; it treats of the nature of the
ultimate particles of bodies and of their laws of combination.
The first of these branches, or Paysics, is the subject treated
of in the following pages.

Besides the branches above enumerated, and which may
be called Pure Sciences, there arve others that depend upon,
or are applications of, two or more of them. Such, for ex-
ample, are the sciences of GEOLOGY, MixErALOGY, PHYSICAL
Grograray, &c. These are called Mixed Scicnces.

Tnto what may Natural Philosophy be divided? What is Physiology, and what are
its branches? MHow may Unorganized Matter be divided? What are the cor-
responding divisions of General Physics? Defing them. How is Terrestrial Phy-
sics divided? What is Physics Proper? Chemistry? What are the Pure Sciences,
and what are some of the Mixed Sciences?

CHATPTER I

PRELIMINARY PRINCIPLES AND MECHANICS OF SOLIDS.

I —DEFINITIONS AND GENERAL PROPERTIES OF MATTER.

Definition of Physics—Physical Agents.

1. Puvsics is that branch of Natural Philosophy which
treats of the general properties of bodies, and of the causes
that modify these properties.

The principal causes that modify the properties of
bodies arve: Gravitation, Heat, Light, Magnetism, and
Electricity. These causes ave called Physical Agents.

Definition of a Body.

2, A Bopy is a collection of material particles; as a
stone, or a block of wood. A body which is exceedingly
small is called a Material Point.

Bodies are made up of small particles, called Molecules,
and these again are composed of still smaller elements, called
Atoms. These atoms are inconceivably small, and are held
in their places by the action of two opposing systems of
forces, called Molecular Forces. Those which tend to draw
atoms together are called Aitractive Forces, and those
which tend to push them asunder are called Repellent
Forces. Heat is'the principal if not the only repellent
force in Nature.

{1.) What is Physics? What are Physical Agents? Name them. (2.) Define
a Body. A Material Point, An Atom, A Molecule. What are Molecular Forces?
Define Attractive and Repellent Forces.




