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other body, develops in the latter an electrical condition, that is
to say, it electrifies it ; and the process we call “ electric induction,”
to distinguish it from the transferrence of the electrification by
contact, which is called “conduction.” In the process called in-
duction there are two transformations : in conduction there is sim-
ply a transferrence, and no transformation. The experimental fact
is this : an electrified body sets up in the ether a stress of such a
nature, that, by its re-action upon another body, the latter is brought
into a condition similar to that of the first; that is, it electrifies it.

I1. The Magnetic Field.— A magnet in like manner sets
up in the ether a stress that is propagated outwards with the ve-
locity of light. The physical character of this stress is such that
‘iron and some other substances upon which it can re-act are
thereby rendered magnetic. Their molecules are re-arranged. On
the supposition that a piece of iron were suddenly magnetized in
any way remote from any magnetizalile substance, the magnetic
field would spread radially, having a spherical surface. As soon,
however, as a piece of magnetizable substance was reached, the
re-action of the ether upon it would begin ; and the so-called mag-
netic lines of force will now be curves, and the equipotential sur-
faces will no longer be spherical. The distortion will depend upon
the size, shape, and quality of the second body, as well as upon the
strength of the field. .

This process is called “magnetic induction.” The magnetic
field differs from the electric field in this important particular: the
latter has no selective property, but re-acts upon all substances,
while the magnetic field re-acts upon iron and a few other sub-
stances, and but slightly, if at all, upon most bodies. They are
alike, however, in this:.their equipotential surfaces are determined
by the presence or absence of other bodies.

A magnet then sets up such a physical condition in the ether,
that its re-action upon another body brings the latter into a condi-
tion similar to that of the first ; that is, it magnetizes it.

IIf. — The Thermal Field.— An isolated hot body becomes
cool by a process called radiation. It is explained by saying that
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the atomic and molecular vibratory motions that constitute the-
heat of the body, set up unduldtory motions in the ether., These-
undulations are propagated with the velocity of light, certain wave--
lengths being light. The path of a ray is straight, and is contin--
ued indefinitely outwards, to the boundary of the universe if there-
be a boundary; if not, then to an infinite distance. A hot body-
has a field, as well as an electrified or a magnetized body.

Experimentally we know that when these undulatory motions
called rays fall upon other matter, it becomes heated in conse-
quence ; and we also know that the energy acquired by the second
body from the radiations depends rigorously upon the area ex-
posed to them. It is customary to say that the intensity of light
varies inversely as the square of the distance from the source,
when intensity means energy. This is true, however, only for-
equal intervals of time ; for if a body at unit distance was exposed
to radiations from a constant source for one second, and another-
similar body at double the distance was exposed for four seconds,.
each unit of surface would have received the same amount of light:
or-radiant energy.

The presence or absence of another body in the thermal field
makes no difference in the strength of the field in other directions =
in other words, the absorption of radiant energy of this sort makes.
no manner of difference in the direction of other rays that have not
been stopped. T am not aware of the existence of any evidence-
that a ray of radiant energy of any wave-length is ever deflected
from its rectilinear course except by a change in the density of the-
medium through which it passes, and not then if the incidence be-
normal. In this respect the thermal field is entirely unlike the:
other two fields. In addition to this, let it be remembered that a-
hot body continues to impart its energy to the ether until its in--
come equals its expenditure, according to Prevost’s law of ex-
changes: so, if there were but a single hot body in the universe, it
would impart its energy to the ether, and approach infinitely near-
absolute zero; while.an electrified body or a magnet would be:
perfectly insulated, and, so far as is known, would lose none of

Correspondence solicited with parties

seeking publishers for scientific books.

ANY OF

Prof. A. MELVILLE BELL'S WORKS

N. D. C. HODGES,
Publisher of Science,
47 Lafayette Place,
New York.

SUST PUBLISHED.

POPULAR MANUAL OF VISIBLE SPEECH AND
VOCAL PHYSIOLOGY.

For use in Colleges and Normal Schools.
Sent free by post by

N. D. C. HODGES, 47 Lafayette Place, New York.

Price 50 cents,

NOW IN PRESS.
“FORT 'ANCIENT

A large work of 200 pp. with 35 full-page illustra-
tions on the greatest of all Ohlo Valley Earthworks,
and similar enclosures.

By Warren K. Moorehead, assisted by scientists
from ‘Washington.

It is compiled from a careful survey and is correct
in all details.

The entire summer was spens in surveying, exca-
vating, photographing and preparing this work.

Fort Ancient consists of 18,712.2 feet of embank-
ment, and in size, state of preserva.tlon and impor-
tance as an aboriginal fortification is unequalled in
this country.

Price of book, $2 00.

It will be ready for sale Jan. 10, 1890.

Illustrated prospectus malled free to any address.
Send for one.

WARREN K. MOOREHEAD,
Smithsonian Institution, Washington, D.C.
Published by Robt. Clarke & Co., Cincinnati.

[nporant Ao,

To CHEMISTS,
MANUFACTURERS
and ENGINEERS.

CHEMICAL TECHNOLOGY : or,

CHEMISTRY IN ITS APPLI-
CATION TO ARTS AND MAN-
UFACTURES. Edited by
Charles Edward Groves, F.R.C,,
and William Thorp, B.Sc.

VOL. I, NOW READY,

FUEL AND ITS APPLICATIONS,

By E J. Mills, D.Sc,, F.R.S., and
F. J. Rowan, C.E., assisted by
_others, including Mr. F. P. Dewey,
of the Smithsonian Institute, Wash-
ington, D.C.

v Plates and 6oy other illustrations.
Royal octavo pages xx + 8o2. Half-
Morocco, $9. Cloth, $7.50.
MAILED POSTPAID ON RECEIPT

OF PRICE.

N.D. C. Hodges, 47 Lafayette Place,

NEW YORK.

——ON-——

Elocution — Visible Speech —
Principles of Speech—Faults:
of Speech—Phonetics —Line:
Writing — World - English,.

etc.,
SUPPLIED BY

N. D. C. HODGES,
47 Lafayette Place, N.Y..

Some Important Recent Publications

CRAIG’S LINEAR DIFFERENTIAL
EQUATIONS. 8vo, cloth, $5.00
JOHNSON?’S DIFFERENTIAL
EQUATIONS. 8vo, cloth, - 3.50:
FERRELL’S METEOROLOG
WINDS, CLYCONES, ETC. 8vo, cloth 4.00-
GANGUILLEL & RUTTER’S FLOW
OF WATERS, ETC. 8vo, cloth, -
WHITHAM’S STEAIVI ENGI E ])E-
SIGN. 8vo, cloth, 6.00-
BAKER’S lVIASONRY CONSTRUC-
TION, Svo cloth, - 5
TMERMODYNAMICS,
HEAT RIOTORQ, ETC. 8vo,cloth, - 4.0
WILSON & FLATHER’S STE
BOILERS, 12mo, cloth, 2.50:
SPENCER’S HAND BO0K for Sugar
* Manufacturers. 12mo. mor. flap:

O°BRINE’S LAB()RAT()RY GUIDE.

8 vo, cloth -

| BUCKNILL’S SUBNIARINE lVIlNES

TORPEDOES, EXTC., 8 vo,cloth - - 4.00

JOHN WILEY & SONS, NEW YORK,

Publishers of Scientific and Industrial Works.
* ¥ Catalogues Supplied gratis and free by Mail to-
order.




