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power obtainable frmn this quantity.and bead of
water is equal te that of a steaui-engine of about
2,000 horse-power, and the whoie effeet might be
reaiized. on the margin of the river by .bringing
down the water in a pipe of sufficient capacity, and
causing it to act as a cotumin on suitabte machinery
at the foot of the descent. But the hydraulie Capa-
bilities of the GreeDock reservoirs sink into insigni-
ficance wben compared with those of cther localities.
wbere the naturally collected waters of large areas
of surface descend from great elevations in rapid
rivers or vertical falls. Alpine regions abound in
falls which, 'with the aid of artificiai works to i-
pound the surplus water and equalize tbe supply,
wouid yield thousands of horse-power; and there is
nt ]eust one great river in the worid which in a
single plunge developes sufficient power te carry
on ail the manufacturing operations of niankind if
concentrated in its neigbborhcod. Industrial popu-
lations have ta irceiy yet extended to those regions
-whicb afford this profusion of motive power, but we
may anticipate the tume when these natural falls
will be'brouglît into useful operatien. In that day
the beat of the sun, by raieing the water to heigbts
frors which te flow in thèse g*at irapids and ças-
cades, will beeme the means of ec.enomizing t e
precions stores of motive power, which the solar
energy differentiy directed bas accumulated at a
remote period of geolegical. history, and which when
once expended may probably neyer be replaced.

I have bitherto spoken of coal only as a source of
mechanical power, but it is also extensively used
for the kindred purptîse of relaxtng those cohesive
forces which resiat our efforts to give new foruis and
conditions to solid substances. ln these applica-
tions, which are generally of fi metallurgical nature,
the saine wastefut expend iture of fuel is everywhere
observable. In an ordinary furnace employed tefuse or soften any solid substance, it is the excess
of the beat of combustion ever that of the body
heated 'wjuich alone is rendèred aviflable for the
purpose 'itended. The rest of the beat, wbich in
many insta nces constitutes by far the grater pro-
portion of the whole, is allowed t a caae uselessly
inte the chimney. The combustion also in common
furnaces iB se imperfect, that clouds of powdered
carbon, in the forai of enieke, envelope our menu-
facturing tewns, and gases, which, ought te be Corn-
pletely oxygenized in the fire, pass into the air with
two-thirds of their heating power undeveloped.

Some remedy for this state of things, we may
hope, is at hand, in the gas regenérative furnaces
recently introduced by Mr. Siemens. lu thesefur-
naces the rejected béat is arrested by a so-called
.68regonerator,11 as in Stirling's air-englue, and le
cemmunieated to the new fuel before it entere the
furnace. The fuel, however, is not solid coal, but
gas previously evolved from coal. A streamn of thiEfa s raised to a higb temperature by the roected

eat of combustion is admitted into the furnace,
and there meets a streani of atinospheric air aise
raised to a hîgh temperature by the saine agency.
ln the combination which thon ensues, the' héat
evolved by the combustion ta suiperadded te the
.béat reiusly acquired by -the geses. Thus, in
additio t the advantage of econemny, a greater
inteusity of beat is attained than by the combustion
.f unheated fuel. lu fact,tas the heat evolved in the

furnace, or so much of it as is not con unicated te

the bodies exposed te iLs action, continually returne,
to augment the effect of the new, fuel, 1iheë appeare.
te be no timit te the température attaibilble, except
the powers of resistance in the materials of which
the furnace is composed.

With regard te amoke, which is at once a waste
and a nuisance, having myseif taken part witlt
Dr. Richardson and Mr. Longridge in a series of
experiments made in this neighbourhood in thé
years 1857-58 for the purpose of Lesting Lhe prao-
ticability of preventing smoke iu the combustion of
bituminons ceai in steamn-engine boîtera, I cen state
with perfect confidence that, se far se the raisiug of
steani Ï8 coneerued, the production of smoke is
unnecessary and inexcusable. The experiments to,
which 1 refer proved beyoud a doubt, that by an1
easy method of firing, combined with due admis-
sion of air and a proper arrangement of fire-grate,
not involving any complexity, the émission of emoke
uiight be perfectly avoided, and that the preven-
tien of tbe suieke increased tbe economie value of
the fuel and tbe eveperative power of the boiter.
As a ru te, there is more emoke evelved frei the
fires of steani-engines tlian frein any others, and iL
is lu thèse tirès that iL may be most easily prevented.
But in the furnaces used for most manuifacturing
operations the. prevention of sinoke is much more
diffcult, and will probably net be effected until a
radical change is made in the system. of applying
fuel fer suob operatiens.

Net lers wasteful and extravagant is our mode
of employing ceai for domestic purposesý. It is
computed tbat the consumption of coal iu dwelling
bouses ameounts in this country te a ton per head
per annum oftLII entire population; se that upwards
of twenty-nine millions of tons are annually
expended in Great Britain atone for domestic use.
If any ene will consider that one pound of coal
applied te a well-constructed steam-eugine boler
evaporates 10 lb., or oe gallon of water, and if
ho will compare tuse effeet with thé insignificant
quantity of water which can be boited off in steain
by a pound of ceai consumed in an ordinary kitchen
fire, Lie will Le able te appreciaté the enormeus
waste which takes place by thé common methodof
burning ceaI for culinary purpeses. Thé simplest
arrangements te confine the heat and cencentrate
it upen the operation te be performed would suffice
te obviate tuis reprebensible waste. Se aise in
warming bouses we consume in our open fires about
five times as mucii ceai as wiil produce, the. saine
heating effeet wheu burat in a close and properly

*construeted stove.' Without sacrificing thé luxurY
of a visible fire, il; wouid b. easy, by attending tu
the principles of radiation and convection, te render

*available thé greater part of the heat whicb is now
se improvidéutly discharged iute the chimfléy.

*These are hemeily consideratios-teo much 80,
*perhaps, for an assembly like this; but I trcst
that an abuse învolving a useless expenditure

*exceéding in amount our inc4rne-tax, and capable
of beiug reetified by attention te scientitie priDci-
ples, .may net be. deemed unworthy of the notice Of
semés of those whom I have the henour of address-

Tlhe introduction of the Davy iamp wns a great
event in the history of coal-miuing, not as eff*etig
any. great diminution of those disastreus accidents

* hieh stili devastate every coiiiery district, but as


