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PREFACE.

Tae present werk is principally occupied with Mag-
netism in its connection with Electricity. But the gen=
eral phenomena of both these sciences are described as
fully as the thorough comprehension of the relations ex-
isting between them appeared to require. It has been
the aim to give to the book a practical, rather than a
theoretical character, and to introduce hypotheses no
further than was essential to a clear explanation of the
phenomena described. Many important observations and
results connected with magnetism and electricity have
never been brought together in any scientific work; and
the present volume, though mainly intended as a com-
panion to the apparatus manufactured by me, has, in
consequence, taken the form of a treatise on those
branches of science to which it relates, and may be
used as a text-book.

Since the appearance of the first edition of this
Manual, in 1842, some progress has been made in the
departments of science treated of, and many new and
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poses of a text-book for Colleges and High Schools, anq
also as a companion to the apparatus. The Manyal
has for some years been in use as a text-book, for the
sake of ifs demonstrations, in the United States’ Military
Academy at West Point,

The preparation of the present, as well as of the
former edition, has been principally under the charge
of Drs. John Bacon, Jr., and William F, Channing,
The arrangement which has been adopted, and which
differs from that of any previous work, is founded upon
2 natural order; and the attempt has thus been made
to establish a more scientific relation between the facts
of magnetism. Many of the instruments and experi-
ments are original, and are now for the first time
described. Among the new articles of apparatus, a
considerable number have been contrived or imp fo'ed
by Mr. E. B. Horn. Numerous wood cuts 3.“’ intro-
duced to illustrate the subjects under consideration.

Danter Davis, Jr

.M—)N. August, 1847.
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INTRODUCTION.

DEFINITIONS AND EXPLANATIONS.

1. Macnerism.— The term magnetism expresses
the peculiar properties of attraction, repulsion, &ec.,
possessed, under certain circumstances, by iron and
some of its compounds, and in a somewhat inferior
degree by nickel, a closely-allied metal. Cobalt is
perhaps slightly magnetic.

Evrecrro-MaeNeTisy. — That branch of science
which relates to the development of magnetism by
means of a current of electricity, is called electro-
magnetism. It will be treated of in Book I.
Chapter 2, and in Book IL Chapter 2. :

Maenero-EvecrriciTy treats of the development
of electricity by the influence of magnetism, and
will form the subject of Book IIl. Chapter 2.

2. Muacner. — The body which exhibits magnetic
properties is called a magnet. This name is confined
to the metallic substances mentioned above; but all
conductors of electricity are capable of exhibiting

similar attractious and repulsions while conveying
a current.
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NaturAL  Macsers. — Certain  ores of iron ars
found to be possessed of the magnetic properties in

their natural state. 'I'hese are called natural mag-
nets, or loadstones.

ArTiFiciaL  Mae~ers. — Bodies belonging to the
magnetic class, in which magnetism is artificially
induced, are called artificial magnets.

3. Inpucrion or MaeneTisyM. — Whenever mag-
netic properties are developed in bodies not pre-
viously possessed of them, the process is termed the
induction of magnetism.  When this is effected by
the influence of a magnet, it is called magnetic in-
duction; when by a current of electricity, electro-
magnetic induction.

Inpucrion oF Erecrriciry. —This term express-
es the development of electricity by the influence
of other electricity in its neighborhood, or by the
influence of magnetism. In order to distinguish
the inductive action of an electric current from the
static induction of eclectricity at rest, the former is
called electro-dynamic induction. 'The development
of electricity by the influence of a magnet is termed
magneto-electric induction.

4. Pouzs.—The magnetic phenomena manifest
themselves principally at the two opposite extrem-
iﬁ_es of the magnet; the force of the attractions and
repulsions diminishing rapidly as the distance from
them increases, until it becomes entirely insensible
_ at the middle point. These extremities are called
~ the poles of the magnet. <






