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go that it is actually the power that carbon heu of combining
with oxygen that in the source of the power obtained when we
buru wood or coal ; and it i. the presence of carbon ini these that
fit them for the purpose of fuel. Coal contains from 40 to, 90
per cent of carbon ; and this la why its burning gives to our banda
se much power.

But it le flot sufficient to say that cerbon unites readily with
oxygen, and that it is found in trees, to explain why force la given
out when the two combine.. If I comprese a epring, it has power
to return to ite original citent ; if I stretch a plece of indierubber,
it kias power to contract to its former size. But it is the com-
pression that gives the spring power to cxtend again ; extension
that gives the indiarubber power to contract. So it is the force
acting lu the 'tree to withdraw the carbon from the carbonic acid
that gives it the power again to combine with oxygen. And this
force cornes from the Sun ; for without sunlight the separation of
carbonic acid into its constituenta dos not teke place.

Therefore, it ie the sunlight that mekes wood and coal able to
burn ; it ia the sunlight that enables us to travel by stcam, to
werm ourselves b y fire, to cook our food ; it is the sunlight which
lba given us nearly all the force we have in the world ; and it le a
solemn thought that a place of coal is the storehouse of force that
feil, millious of years ego, upon the eerth-thet it has preserved
the force until now, that we cen take out this force aud use it,
oither now or et any future time. Just as a botule mey contain
water to be poured out when wanted, so coal conteins force which
we eu tae out et will.

It ie the being able to caIl forth this ferce, to use it when aud
how we will, that conatitutes power. The driver of a locomotiveengine, b yturning a handle, makes the huge machine move thia
way or t h t et his plcasure--cen make it travel as slowly as e
tortoise or as swiftl y as a swallow. A steem hemmer cen be made
to, mould iron elmost like putty, or to, crack a nut without touch-
ing the kernel ; the steeremen of e vessel cen turc it hither or
thither et hie Will, whether it be e tiny skiff or a Clyde steamer;
the engineer uses the force of burniug coal to pump watcr out of
a mine, te raise coal, to move a reilway train, a steamboat, or the
numberlese machines in a fectory. Iu this way one man, by
meens of e pulley or a lever, will maise a loed that witbout Zuch
aid ten men could not move. AIl these are instences of the power
of man to collect force, to store it up, to accumulate it, te use it
et bis will ; aud we may define power as "lthe intelligent applica.
tion of force. "

.But we muet not regard coal or wood a conteining e speciel
kinul of force ; on ly as having the force, or potentiel power, which
they contain compres.ad into a very email space, as compared
with most other combustible substances. Phosphorspitch,
Potassim, ail harn, and in burning give out force ; but they do
thiss repidly as te, be both inconvenient and dangerous. Zinc,
iron, and meny other substances will burn wheu sufficieutly
heated ; but the heet required le so great as te be incouvenient
for meny purposes, and elso requires a great expenditure of fuel.
Coal burus et e comparatively low temperature, le obteineble in
any required quentity et a moderate cost, is eaaily broken into
small pieces, and when burnlng gives out a conaiderable force,
owing te its containinl 80 much carbon ; edd te this that it cen
be moved wheu cold wsthout any danger, jà not likely te, catch
fire by accident, and mey be kept for any period of time without
loas or injury ; and we sec et once why it ie so invaluable as fuel,
alike for the domestic hearth and the furnace, for giving power
te, machinery in the mil or et the mine, and for moviug trains of
carniages upon roada or vesselsaupon the water.
*Nor muet we regard burning as the ouly method of obtalning

force. In burning, carbon urntes with oxygen go rapidiy as te
*ive out force, just as when I elap my bande togethez I ive out

force, and the air driven from between them wifl move any light
subitance in its way. So when carbon, phosphoras, potassium,
or any other substance burusr "epdly torce ie given out,.not as a
chemical, but as a mechanical reît of th e burcing. 1 use the
terme chemnical end mechenical a they are ordinerily aecepted,
though I think there cen bq but little doubt thet cventuaily the
distinction will be found te be quite untenable; and chemical me-
snlt will be found to b. identical with mechanical, when we are
able to etimate enrrectly the size and wcight of the bodies engsged
in the former. Thet ia, it will be fouud that chemical oom-
binetions are but refined exemples of mechanics, in which the
bodies coucerned are of cxcecdingly amail size and excecdingly
numemous.

A water-mill is worked by the force of some brook or river ; and
it would eeem thet here we hed an exemple of e continnous force,
thet required nao other force tù evoke it, of e gain without a cor.
rcsponding b.We set up a mill which is worked without any

eost beyond that of the machinery ; have we not hore a kind of
Cerptual force whlch requires no preparation and no repairif
Te river cornes dowu contlnuouslY (unlese it be only a summer

brook) ; whet force le required to relse it before it fale 1 or it
muet b. remembered thet it je practically the saine water that
circuletes continuaily from. the ocen te the clouda as steam, frous
the clouds to the eerth as rein, and from the earth te the sea as
rivers. The rivera fall into the sea, and the rein that forme thea
feusa to the earth by the force of gravitation. But the ses, in
rieing to the cloude as ateain, has to overcome, or te be ruised
ea anst, titis force of gravitation. The sun it le that does titis-

t tovercomes gravitation , so that in raising water from the ses,
as steam, to, form clouda, the sun gives but enother instance of
how mucli we owe to it,

But a mill mey be worked by the water in a tidal creek-thet
is, the waters of a crack may rise and fail with the tide, se as to
eneble e reservoir to be filled evcry tide ; and the water paseing
ont froin this, wheu the tide heu fallen, may be made t*work the
mill. lias the sun donc titis ? An exemple je given lu thc ligure,
e rough plan of the mill.poud, &c., et Wootton Bridge, iÙ the
Isle of Wight. The 'water in the cmeck, 0, riscs every tide, so asu
to fil the mil-pond, P, which ie really only a part of the creck, 1
separatcd by thc bridge, B, which je closed underneath by locks
opninge tewerds the pond, P. Wheu the tide felle in C, the

pod, P, rernains full, and (unlese the locke are purposely opened)
is emptied only by e kind of tunnel, in, which passes through the
mill, M, which it ie made to, work, Are the tides aizo oigto,
the action of the sun?1 Partly they are, but chiefiy to, that ofthe
moon. The moon is very much smeiler than the sun, but, bsing
80 much neamer, heu more power te, move the earth, and the move.
mente caused by the sun or difference of the attractions of the
sun sud moon reenît in the risc and feUl of the surface of the
weter, as compared with that of the land, to whlch we have given
the namc of tides, The highcet tides occur wben the sun and
moon set in a line ; the ]owest, when thcy act et right an gles.
Whcthcr the force of the moon, like its light, b. but dcrived froce
thet of the sun, is difficult to tell; but if so, thon again we are,
lu the case cf a tide-mili, driven to the sun as the origin of force.

Again, an avalanche le but another exemple of the sun's power.
The watcr raised as steam heu becu solidifled by cold, sud su im-
mense accumulation of it eweeps away a village.

1 climb a lofty mountain, carrying with me a smail atone. 1
pick up enother stone about the same size, sud drop both together
over the edge of the cîjiff. One I carricd up, the other I found at
the top; yet thcy arc alike as to the force they exert upon any.
thing that checks their feUl. The oue Il carried up derived ite
force from bcing se carried ; whcnce dld the other derive its
force?1 Assumingit to have been where I fid it "ice the forma-
tion of the mountain, the question becomes, how was the moun.
tain formed ? For whatever force reised the mountain gave te
eacit particular atone of it the power te, falU. It la very probable
that if we knew accurately the details of the peut oxistene of our
globe we ahould b. able to trace the origin of ail sncb lorce te te
Sun, juat as I enu the force that enables me te relue a pebble frein
the bottom of a hilI to its top.

But we muet camefuily separate lu our mina the force exerted
sud the meaus by which it la excrted. I throw a atone et'a
wlndow sud break it. My hand, the atone, the window ane ail as
before, except that the stone heu movcd from one plasce te anothe-,
sud that the glas s inl pieces. But the size, weight and nature
of sîl these, whether of my hend, the atone, or the pigees of glaus,
are ail unchenged. The force cxcmted is something quit. inde.
pendent of sîl thosc-e-omethlng whch eu b. trenuferred frein
one te, another-which eziated befere any of thezi, aud wiil pro-
bably outîlve ail.

It may et firetsur~r a unthinking muon te be told that
there la no force lu te universe now that M not always exlsted;
that all the veut changes in land sud ses, ail the storms aud
eerthquakes, ail the work of man, froin bis earlicat existence until
now, have been but-reerrengements of elready exiating substances,
sud transfere of already existing force.

This explaine the titie of "4Applicd M*chenlce: the know-
ledge of the action of the laws of gravitation we call the science
of mechanics. The study of how the observance of these laws
men enable us te build houses, make rode and bridges, procure
sad prepare for use the materill, whether atones, timber, or
mnets, s f or these worke-coustruct machines for splnnng, wesv-
lng, printtng, sud perfomng other processes for flttiug for oui
use tne verious materials we flnd eround us--contrive engines for
pumping, locomotion, moving machinery-i-l the study ho, te,
epply mechanice to useful purposes, and thug obtains the naine
of Applicd Mecheuica.
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