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power obtainable from this quantity and head of
water is equal to that of a steam-engine of about
2,000 horse-power, and the whole effect might be
realized on the margin of the river by .bringing
down the water in a pipe of sufficient capacity, and
causing it to act as a column oun suitable machivery
at the foot of the descent. But the hydraulic capa-
bilities of the Greenock reservoirs sink into insigni-
ficance when compared with those of other localities.
where 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 artificial works to im-
pound the surplus water and equalize the supply,
would yield thovsands of horse-power ; and there is
at least one great river in the world which in a
single plunge developes sufficient power to carry
on all the manufacturing operations of mankind if
concentrated in its neighborhcod. Indastrial popu-
lations have e¢ircely yot extended to those regions
-which afford this profusion of motive power, but we
may anticipate the time when these natural falls
will be brought into useful operation. In thatday
the heat of the sun, by raising the water to heights
from which to flow in these gsat rapids and ces-
cades, will become the means of economizing the
precious stores of motive power, which the solar
energy differently directed has accumulated at a
remote period of geological history, and which when
once expended may probably never be replaced.

I have hitherto spoken of coal only as a source of
mechanical power, but it is also extensively used
for the kindred purpose of relazing those cobesive
forces which resist our efforts to give new forms and
conditions to solid substances. In these applica-

" tions, which are generally of a metallurgical nature,
the same wasteful expenditure of fuel is everywhere
observable. In an ordinary furnace employed to
fuse or soften any solid substance, it is the excess
of the heat of combustion over that of the body
heated which alone is rendéred available for the
purpose tatended. The rest of the heat, which in
mapy instances constitutes by far the greater pro-

ortion of the whole, is allowed to cscape nselessly
1oto the chimney. Thecombustion alsoin common
furnaces is so imperfect, that clouds of powdered
carbon, in the form of smoke, envelope our manu-
facturing towns, and gases, which ought to be com-

- ‘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 regenerative furnaces
recently introduced by Mr. Siemens. In these fur-
naces the rejected heat is arrested by a so-called
“‘ regenerator,” as in Stirling’s air-engine, and is

communicated to the new fuel before it enters the-

furnace. The fuel, however, is not solid coal, but
gas previously evolved from coal. A stream of this
gns raised to a kigh temperature by the rejected

eat of combustion is admitted into the furnace,
. and there meets a stream of atmospheric air also

raised to a high temperature by the same ageucy.
In the combination which then ensues, the heat
evolved by the combustion is superadded to the
heat previously acquired by -the gases. Thus, in
‘addition to the advantage of economy, a greater
intensity of heat is attained than by the combustion
of unheated fuel. 1In fact, as the heat evolved in the
furnace, or 80 much of it as is not communiecated to

the bodies exposed to its action, continually returns
to augment the effect of the new fuel; thete appears
to be no limit to the temperabure attaingble, except
the powers of resistance in the materials of which
the furnace is composed. N

With regard to smoke, which is at once a waste
and & nuisance, having myself taken part with
Dr. Richardson and Mr. Longridge in a series of
experiments made in this neighbourhood in the
years 1857-58 for the purpose of testing the prac-
ticability of preventing smoke in the combustion of
bituminous coal in steam-engine boilers, I can state
with perfect confidence that, so far as the raising of
steam is concerued, the production of smoke is
unnecessary and inexcusable. The experiments to
which I refer proved beyond a doubt, that by an
easy method of firing, combined with due admis-
gion of air and a proper arrangement of fire-grate,
not involving any complexity, the emission of smoke
might be perfectly avoided, and that the preven-
tion of the smoke increased the economic value of
the fuel and the evaporative power of the boiler,
As a rule, there is more smoke evolved from the
fires of steam-engines than from any others, and it
isin these fires that it may be most easily prevented.
But in the furnaces used for most manifacturing
operations the prevention of smoke is much more
difficult, and will probably not be effected until a
radical change is made in the system of applying
fael for such operations.

Not less wasteful and extravagant is our mode
of employing coal for domestic purposes. It is
computed that the consumption of coal in dwelling
houses amounts in this country to a ton per head
per annum of the entire population ; so that upwards
of twenty-nine millions of tons are annually
expended in Great Britain alone for domestic use.
If any one will consider that one pound of coal
applied to a well-constructed steam-engine boiler
evaporates 10 1b., or one gallon of water, and if
he will compare this effect with the insignificant
quauntity of water which can be boiled off in steam
by a pound of coal consumed in an ordinary kitchen .
fire, he will be able to appreciate the enormous
waste which takes place by the common method of
burning coal for enlinary purposes, The simplest
arrangements to confine the heat and concentrate
it upon the operation to be performed would suffice
to obviate this reprehensible waste. So also in
warnming houses we consume in our open fires about
five iimes as uch coal as will produce the same
heating effect when burnt in a close and properly
constructed stove. - Without sacrificing the luxury
of a visible fire, it would be easy, by attending to
the principles of radiation and convection, to render
available the greater part of the heat which is now
so improvidently discharged into the chimney.
These are homely considerations—too much 80
perhaps, for an assembly like this; but I trost
that an abuse involving a useless expenditure
exceeding in amount our income-tax, and capable
of being reetified by attention to scientific princi:
ples, may not be deemed unworthy of the notice 0
some of those whom I have the honour of address:

ing.

ﬁ‘he introduction of the Davy lamp was a great
event in the history of coal-mining, not as effecting
any. great diminution of those disastrous accidents
which still devastate every colliery distriet, bub a8



