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The thermo-eleotrxo pﬂe* possesees the requlslte
deheaoy for dxeatmg‘ minuig aiid rapnd changes
of temperature. ‘ Bre hnng for an mstant on such

ia Ty

_opposrte dlrectlon. Henge the thermo-elect.rlo pxle
is oapable of xndloatmo‘ mstantaneouely, not ouly
heat snd’ oold ‘but: thelr minutest, varmtlons.

As a, general rule, whenever moclon is arrested
beat is produced; and vice oersa, and the heat evol-
ved in the meadure of, the force expended Itisa
pretty ‘and i 1nstructlve experxment to il & brass tube
with water neurly to the brim, insert i conk tl'rhtly,
and causeé the tube to involve rupldly by means of
a commen whlrhng to,b],e. With & pair of wooden
tongs 1 ‘the’ brass tube may be gent.]y squeezed 80 a8
to produce fnctron, and Lhus genorate het by con-
verting . meclmnrcnl force into ‘that ageut. The
water will spon boil, and in two minutes and a half
the cork may be vxolently prOJected by the steaim,
with a report hLe that of apistol, Oppomte effecis
produced in an a.ppurenl,ly similar manper can be
ben.utlfully explarned by the “ New  Philosophy.”
Air expelled from a bellows strikes the face of the
thermo-eleciric pxle, and the vrbratmg needleshows

. iostantly that heat is genero.ted by the destrnction
of the motion, , But'the carbonic acid of a bottle

of soda watér dnvm« out the cork produces cold |
- and in accomodetmg iteelf to the néw condition of
| pressure, its own heat is converted into mechamcal '

when it strikes the fa,ce of the pile; the gns was
compressed in the bottle it perfornied mechanical
work as it droveout the cork, and it consinmed just
as'mach heat as it peiformed work.
The dynamical or mechanical theory “of heat
discards the idég of matermhty The-sapporters
“of this theory do ot believe heat to be ma: ter, hut
a condition of matter; namely, a motion of its ulti-
wate particles.. When o sledge hammert strikes a
piece. of iron or lead, its- descending molion is
arrested. and is transferred to the atoms.of the Jead
ot iron, and ‘announces itself to our nerves as heat.
Me. Joule in his experiments’ n'rituted water, nier-

* The thermo-electrlo plle conslsts of & number of bars of antf
mony and blsmuth, soldered Wgether at alternate oxtremities
When & hot body 18 applied to the points of juncﬁon a curcent of
electricity 1s generated; tho direction of the current being from the
blamuth to the anumony - When a cold body is placed in contact
vith the poluts of contact with the points otjuneuon, ucurrenth

gotierated in the oppoelte directlon, or from the antimony to the |
bismuth, The existenceand direction of thé current are shiown |

by its action on & freely suspended magnetic needle. Such an ine
Strument is termed s ge.lnnometer, and when the effect of the
¢urrent is multiplled by. passing it through a coil ‘of wite; and'the
Bepdle rendered independent of the maguetie force of . the earth by
8 “oond needle placed above it, with reversed poles,, the galvano.
teter’ hecomea extremoly senslble to vulntlons of bemperature, and
indicates 4 héat” or “cold” by moving to the right hand or the
oft hand, according to the direction of the current.
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cury, "and sperm oil, in suitable vessels, and deter-
mined the aniount:of heat génerated by the motlon
nnd lubour qQr: mecbumoal foree: expended in the
operutlon. ) He varied his expenmente i mapy
dnﬁ'ereut ways. ' Ho caiged disks of 3 iron to rub
aingt one another, and measured the heat produ-
ced by their friction, and the force expendéd- in
overcoming it. The'resalts ab which he arrived
leave no elndow of doube upon - the mind that,
undei all ctrcumstances, the quanlzty of héal generated
by the same antount of force 18 ﬁud anid mvamable
Turnmg to natural forcés, we' arnve at many imi
port'mt and unexpected conclusrons of singilar
interest. The flow of rivers generate heat’ by the
feiction. of ‘the water against the bottom; the sea
becomes warmef after- a storm, by the’ claahmg of
the waves agamst one another, and thé | conversion
of the mechanical force’ they exert into heat. Muy
we not explain the sudden dxsappearunce of the ice
from out bays and lakes in the spring of the year,
after a storm, in this manner? The ex(;reme cold
of the petroleum wliich 1ssued from_ some of thé
spouting wells in Enniskillen may “be explained in
he same way as the cold prodaced by the exit of
the gas from & ‘bottle of soda water. No doubt at
the depth of two hundred feot the petroleum is
warmer than the mean temperalure of theair above;

. bt the vast mechanical force of compressxon em-
. ployed in proJectlng it some thrrty feet above the

ground in a continuous stream is sustained by heat,

force, and its temperature becomes much reduced:

. As the result of Mr. Joule’s experiments, it was

found that the quantity of heat which would raise

- one pound of water one degreo of Fahrenheit in

tempeiatave, is exsctly equal to what would be

. generated if a pound welght a.ff.er falling’ through

a height of 772 feet, had its moving forée deetroyed
by collision with the earth, Conversel y, the amount
of heat necessary to raise a pound of ‘water o
degrée in tempenture, would, if applred mechani-
c'rllv, bé competént to raise a pound werght 772 feot

" high, or it would raise 772 pounds one foot high.

The term “ foot-pound ” has been introduced to

express the hfmng of oné pound to the height of one

foot. And the quantrty of heat’ necessary to rarse _
the temperanure of a pound of water one degree,

being taken as the standard of measurement, 772

foot-pounds constitute what is termed the *“mechani-
cal equwalent of heat”

Among the lllustratlons showing the, conversion

" of mechanical force into heat, the followmg may be

specxﬁed . A riffe bullet, when it strikes a target
is intensely -heated. Cannon balls. striking the
plates of an iron-clad produce a flash of light and



