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INTRODUCTION. 27

IV. Percussion, Compression, and Friction.

V. Chemical Combination.

VI. Animal Life.

Two theories have been proposed respecting the
nature of heat.

1. Heat is regarded as an extremely subtle fluid
which pervades all space, entering into combination
in various proportions and quantities with bodies,
and producing by this combination the effects of
expansion, fluidity, ‘vaporisation, and all the other
phenomena.

2. Heat is regarded as the effects of a certain
vibration or oscillation produced either in the con-
stituent molecules of bodies, or in a subtle impon-
derable fluid which pervades them.


































































































































































































































































HAP. V. THE THERMOMETER. 118

mdergo the same degree of expansion. Again, if a
thermometer be immersed in melting ice and observed
o stand at the temperature of 32°, and the same
thermometer be ‘surrounded by the steam of boiling
water and be observed to stand at 212°, we declare
that the temperature of boiling water exceeds the tem-
perature of melting ice by 180°; the meaning of which
is, that the state,. with respect to heat, of boiling
water compared with melting ice is such as to cause a
quantity of mercury transferred from the one to the
other to increase its dimensions by about one sixty-third
part of its whole bulk at the lower temperature.





























































































144 A TREATISE ON HEAT. CHAP, VI

VIIIL. Different liquids dismiss different quantities
of heat in the process of solidification, and the quantity
so dismissed is always equal to the quantityof heat
absorbed in the fusion of the solid into which the
liquid is converted by cold.

IX. The states of solidity and liquidity are not
essentially connected with the nature of bodies, but
are purely accidental on the temperature to which
bodies are exposed ; nor does a body change its nature
or essential properties in passing from the ene state to
the other.








































































































































































CHAP. VIII. FORCES MANIFESTED BY HEAT. 199

of salt is dissolved in 36 parts of water, the point of
greatest density is said to be below the freezing point ;
and it would, therefore, be necessary to suppose the
change of position in the constituent particles, which
has been assumed in the above reasoning, to continue
after solidification has commenced. This, however,
does not seem to me to be at all difficult. It seems as
easy to imagine a change in the position of the compo-
nent particles of a solid, as a change in their mutual
distances ; the latter of which, undoubtedly, takes place
by change of temperature. The case of Rose’s fusible
metal, which has its extreme density considerably below
1ts point of fusion, is likewise adduced by Dr. Thomson,
as throwing a doubt upon the same reasoning.

















































































226 A TREATISE ON HEAT. CHAP, Ix.

necessary to maintain the vapour in the aériform state.
In that case a corresponding quantity of the vapour will
become liquid, and the remainder will be mixed with
the gas, having the same tension which it would have
if the gas were not present.















































































252 A TREATISE ON HEAT. CHAP, %,

that the evaporation from the surface of this sea carries
off the enormous quantity of water constantly supplied
from these sources. This may, in some degree, be
accounted for by the fact, that the Mediterranean is
surrounded by vast tracts of lund on every side, except
the west. The wind, whether it blow from the south,
the north, or from the east, has passed over a considers
able extent of land; and is generally in a state, with
respect to vapour, considerably below saturation. Thes
dry currents of wind coming in contact with the sur-
face of the Mediterranean, draw up water with avidity,
and, passing off, are succeeded by fresh portions of air,
which repeat the same process.



































































































































































































































































338 " A TREATISE OX HEAT. CNAP. XIN

be surrounded with non-conducting substances, to pre-
vent the waste of heat.

When wine_coolers are formed of a double casing,
the space between may be filled with some non-con-
ducting substance, such as powdered charcosl, or wool;
or it may be left merely filled with air.














































CHAP. XIV. RELATION OF HEAT AND LIGHT. 853

of whiting, herring, or mackerel, be put into a phial
containing two ounces of sea water, or of pure water
holding in solution half a drachm of common salt, the
phial, when exposed in a dark place, after the lapse of
three days exhibits a luminous ring on the surface of
the liquid. The whole liquid, when agitated, becomes
luminous, and continues so for some time. When these
liquids are frozen, the phosphorescence disappears, but
it re-appears when they are again thawed. A moderate
increase of temperature causes .an increase in the lu-
minous appearance, but a boiling heat extinguishes it.
The light thus produced has no sénsible effect on the
thermometer.*
- * Thomson on Heat, p. 288.










































CHAP. XV, COMBUSTION. 867

hibited in their union. Oxygen isin an intensely nega-
tive state of electricity, and hydrogen intensely positive.
Hence they combine with a great evolution of heat.

The merits of the electric theory of combustion will
be fully discussed in our treatise on electricity, and we
shall limit ourselves here to the mere reference to that
theory.








































































































































































APPENDIX. 421
Sp. Heat. Sp. Heat.
Fagus sylvatica - - 049Y Ashesof elm - - 071402
Carpinus Betulus - 048Y Agate (2'648) - 0195
Betula alba - - 04897 Stoneware - - 0195
‘Wheat - - 04770* | Crown glau - - 0200 (a)
Elm - - 0479 Crystal - 01929
grumu m« 8‘146} glnu @386 . 8:%37(13
Moo - 4oy |Puntemss - . T§OUS0
Barley - - - 04210% | Glass - - 01770 (c)
- . 8%&)' Common salt - - 023 (p)
Pitcoal . - §0(D) IX. Orides.
Charcoal - - 0%1 H )
- - 01923 Oxide of iron - - 0'3201.

VIII. Earthy Bodies, Stone-
ware, and Glass.

Hydrate of lime - 04 (p)
0
chak - - § ozﬂ’;&’)
{300 (o)
02168 ¢
Ashes of pit-coal 01855

Rust of iron 02500
Ditto ne-rgeﬁ-eed from air 0" 1666 ‘
Whnte oxi ofantlmony gﬁo +

9979
Dntto nurly t\'eed ﬂ'omairo 1666*

Oxide of copper ditto - 09272 *
Oxide of lead and tin - 0102}
Oxide of zinc ditto - 01

369
Oxide of tm neulyﬁeed 0()990z
0683
Yellow oxxde of lead {0
ditto
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