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foot of fire grate surface per hour,  The greater rapidity of combus-
tion with forced draught enables a smaller fire grate to be used for
the development of equal power than is necessary for natural
deaught,  More complete combustion geiving a higher tempera-
ture may be obtaineu in i fuenice \\'.:th !urch than with  nat-
wral deaught, The heating surfices of the boiler are also more
efticient, beeause there is & greater difference in the temperature
of the water surfice and fire surface of the metal fomnpg
the beating sutfaces,  As the rate of transfer of llc:}t varies
as the difference in the temperature of the water on one side of the
tate and that of the fuel gases on the other side, the greater this
difference the grreater the amount of heat which will piss through
a unit of heating surfice in a given time, L

The higher rate of ¢ vaporation obtained with Iurcyd f!r:mghl por-
amits the nse of smihler boilers for enggines of o griven indicated horse

wer than arenecessary wWith mutural dewght. Thecconomy that may
be obtained with combustion with forced draugght in 2 steam buoiler is
due o the increased rate of combustion and the in'cn::z.wd cﬂ:cu.-n‘w_\'
of the heating surfices produced by ity resulting in increased boiter
power. The increase of power obtained depends principally upon
the quantity of aiir brought in intimate contact with the fuel in 2 given
time, but the power of 2 boiler may be greperally fnereased from go
to 100 per cent. by the application of well.arramyred forced draogght.
It is difficult to increase the power of' i boiler by forcing the drawght
without increasing the ratio of consumption: of fuel per unit of eva-
rnr.\ﬁ\\ll. . .

Eeonamy 2an only be effected when the quantity of air brought

o intimate contact with the fuel is less in weight per pound of
fuel consumed than is obtained in combustion in natueat drzmgm. To
prevent waste of heat, it is necessary that the beating surfiaces of
the builer be so arranged as to absorb the greater amount of heat
generated in a given time by the increased weight of combustion.  1f
these conditions do not exist, the rates of consuemption of fuel to
water evaporated invarinb'y increase with the use of forced draught.
it should not in a general way be less than to inches thick, and it
should st be allowed to burn less than seven inches before more
coal isput on. - A thin fire causes loss from the entranee through the
fued of i excessive supply of air.  The stronger the drauglit, the
thicker must the fire be, ~ The height between the top of the fire and
the crown sheet of the furnace should not be less than 1o inches, and
preferably imore.—~{ Manutacturers® Gazette,

Water Power and Electricity.

Ata recent meeting of the British Association for the Advancement
of Science a paper was read by A, B. Snell, enlitled * Utilization of

THE CANADIAN

MANUFACTURER. 191

s -+ e et cem——— e -

Water Power by Electricity,”  In substance he said that with coul at
the average price of the kst ten years it was not probable that water
power would prove much cheaper when the capital invested, cost of
maintenance of the clectric plant, and interest were taken into ae-
counts  There were, however. spoecial cases, such as the Manchester
Water-works, which form am yniticent series of artificial Likes and
could be used to drive turbines and give electric energy for lighting
the various towns in their vicinity,  Another example suggested was
the ciase of Greenock, where there wis o fudl of niany hundred feet,
and the water was only partly utilized to drive the mills.  The most
important instance of the application of witter power for the electrical
transmission of power in Great Vritain is, the paper said, that at the
Greenside silver lead mines in Comberland. “These <aines are amonge
the few that find it possible to compete with foreign mines, ansd this is
chiclly because the use of eleetricity for winding, hauling and pumping
has decreased the cost of workime, “The fall at the station is equivilent
to s verticad head of Joo feet,and the eflective horse power isabout 200.
The grenerating station contains one of Gilkes & Co.'s vortex turbines
of 100 hurse power, drivingg a compound dynamo. The current is con-
veyed by bare copper conductors on poles, the distance being 6 fur-
lonyes, ta which it enters the mine at an elevation of 1,830 feet above
the scislevel. The canductars from this puint are insulated and cova
ered with lea, About 35 mile in the mine, or 155 miles from the
dynimo, i o norsespower serics motor is employed to wind ore from
the set of swkers.  Further into the mine is fixed another g-horse
rower motor, workinge a three-throw pump, forcing the water 460 feot
w height, Half way between these motors the pressure is reduced
from 600 to 230 volts for working an electro-locomative in the lawest
level of the mines, through which the water pumped from the 120
yards level, and the whole of the water used by two hy.
draulic windingg  engines, s pumped. The  total ~weight of
the locomotive  when  loaded i 18 1ons,  The conductors  in
the level are phoapliorsbronze wires,  Great difficulty was experi-
enced in fixingr this plat. A omin stations in the mine are
lighted by incandescent Eunps in series of sixe The author was of
opinion that where possible water power should be wholly used ; or,
if there be not suflicient water for the purpose, hydraulic power such
s there was should be used, and steam engrines installod as nuxitiae-

jes.  Inothis way the cost of waorking could be considerably do -

creased,

Professor Unwin, commenting upon the paper, regretted that the
author did not give estinates of the cost of installing witer power or
the cost of workingz, I America, said he, there are many schemes
beinge worked but too often ag 2 loss, or, at any rate, no profit,.  In
favorable cises water was undoubtedly chicaper than coal when at
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