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.voted their time and energies to the investigation.
of aquestion apparently obtruse,.yet cf-the utmost

pratical importance to those who -employ steam
.poweor. We certainly regard it-as .remarkable in
-the. extreme, that -these *mený bave, -one. and ail,
overlcoked the fact that, in.the operation of getting
.up steam te the working .pressure reqnired,
aný amount of power -isestored up Within -every
boiler, almost witbcnt exception, suifoient to
-account for the most disastrous explosions on
erecord. The mathematical investigation of this
truth, we may safely leave -in the bande of sncb
men as Ai ry and Rankine; but the Jfechanics'
.Magazn le1 *perueed by tbousands, who have
neither thetimenuor the ability, te study and cern-
-prehend profotind matbematical disquieitions. We,
-therefere, once more place our explanation of the
:matter before enr readers,* couvinced as we are
that the violence of a beiler explosion, le -as much
7*he resuit.ofe-imple lawe of nature, as the succes-
.Bion of day and.night, or the fali of a body under
tIse influence of gravitation.

It je impossible te coinmunicate heat te water
:without itnmediately develo13ing power, which we
.may or may not subsequeutly render available by
means of a cylinder and piston. Every pcéuud of
calconeumed in a steam-boiler furnace, represenite

-a certain amount of force eitber storedi np for
future use, or conveyed at once to the steamn englue,
and throngb iLs agencydistributed lu various ways.
Explosions eccur at varices pressures; and the
measure of their violence ie, other thinge. being
equal, the quantity of ceal. required to rais the
steam front zero te the pressure existing witbin the
boler at the moment of the explosion. This will
cf course, vary with the pressure, the quantity of
water, the quality of the coal, and the construction
'cf the boiler. But it may be in ail cases approxi-
.mately caloulated from the quantity of fuel con-
sumed per heur. For the sake of illustration, we
will suppose the case of a boiler, of the simpleet
construction, cf flfty effective horse-power, barning
300 Ibo. cf coal per heur. Such a bouler wilI pro-
bs;bly require somte sixty minutes te get un steamt
fromt eold water te a working pressure ot 60 Ibo.
par square inch. The samte quantity cf fuel will
be burned duriug this heur petr square foot cf grate,
as though the engines were at work. Now, 50-
herse power exerted for an heur, je equivalent te
1,650,000 Ibo. raieed a foot*high per minute, or te
99,000,000 -foot-pou od8, if the whole exertion cf
force, instend of being'extended over an heur, were
concentrated in, a single minute. New, we have
oeen that power i. continualy-to màake use cf a
reetaphcr-poured into tbe houler for an entire
heur, in the.açL of.raisingi the eteam. On slarting

* he engine, the further accumulation of force
withiu the !boier is arrýsted; but none-cf that
already storedup is withdârawn until the pressure

fais elw 6 Ie.per inch. Were it possible te
avail ourselves cfÈ ail the energy retained. in the.
boiler, iL wo uid suffice to raies 99,000,000 of peunds
a foot bigh in. ene minute were the fire w4ihdrawn.

OwinDg te the imperfections of macbinery, and
cýther causes. on whioh we needi not dwell, th.ie we
cannot do. Still the power- is.there, and caunet
disappear, unies. thestearu i. withdrawn from the
boiler or this last euffered te cool 'down, , Power
may be wasted, but it je neyer lest.>', When a

beiler explodes, iL je probably torn jute fragmente
in a minute fraction cf a second, and the entire
ameunt cf force, due -te the combustion cf 300. ibe.
cf ceai,:is called- into action and extorted in that
space cf Lime. Even though the catastrophe lasted
eue entire second, the heat etored up- in the water
would exert a force great- encugh te rais 99,000,000
Iho. a foot high ?-that is, the entire work of flfty
herses exerted -fer an heur, concentrated in oee
second. The only tbing rcmarkable is, that ex-
ploeioe are -net more destructive than tbey are.

We have given this calculation te or readers, ae
Lhough the heat cm ployed in raieing tho water
fremt 60 deg.'te 212 deg. should properly be included,
in -the total, from whicWhbe amount of work done
by an explosion may be deduceti. This je a point
huwever, open te discussion; andi as a quarter cf
an hour, would probably suffice to raise the steam

«te 60 lbs. in our supposed beiler, from water at
212 deg., we prefer to divide the number of 'foot-
pokude given above by four, the reenît etili giving
an amount of powcer sufficient te preduce the meet
destructive resulte by- ite sudden exertion. It je
net- necessary te eall in exploding bydrogen, elc-
tricity, or any cf the occuit forces cf nature te
account for the ruin cf buil-dings, or the destruction
of life and property.

Simple as aIl thie i. thue far, and easily as the
Piolence cf -an explosion may be explained, we finti
the causes wrhich leati te the firet rupture cf a houeér
suirrotinded by mucb that je mysterious. The
primary cause cf an explosion je a rupture above
the water-line. Whetber thie rupture je the reenît
of cogntlweakness, or cf corrosion, depende
on p=rtc2la circometances net easily aecertained
in mcet case. Thé singular effecte produceed on
the plates cf a boiler by oxidation, trituration,
vibration, &c., have receiveti much attention, and
an ameunt cf reearch bas been expended on this
branch cf the subjeot wbich wili, we trust, soon
diveet it cf the uncertainty wbich bauge around iL
at preseut.

Iu order te underatanti the rationale cf a boler
explosion, iL je ouly necessary to comprebenti the
follewing facte :-Every body cf water is made up
cf an assemblage cf epherical partîcular atome,
capable cf free motion ou each other. When
heated, the atome of water within a boler are sur-
rounded by, se te spcak, an atmosphere cf cal6ric,
tending violently te repel ecd eue from its feliows.
This force je equilibriated by the pressure of the
eteam in the upper portion of the generetor, reeting
on tie surface of the liquid. and therehy forc-ing9the constituent atome iute prepinquity. The
instant, hcweyer, that an opening is madie above
tbe water-line eufficiently large Le remove the
pressure instantanecuely, the repulsive action cf
the heat corntes into play, and the water je sepa-
rated into its ultimate atome with a force propor-
tîcuate te the quantity cf béat stored u p; rending
tbe boilir jute fragments, andi destroyîng every-
thing in the immediate neighbourhood. It le a
tuistake te imagine that any true dynamicesteain
je producêti during tuis stage cf an explosion, or
that the water is diqpersed in masses.. Every
particie repes its fellows witb equal force, and -it
ta oepee te reason, te suppose that many cf tbe
atome can romain in that close approximation,
which. enables them te cenetitute a liquiti, while


