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owner, and that of the outside public, the coînhu tioin iuust, be
lîoth economical and sniokeless. These two conditions are
flot necessarily co-existent. A furnace nîay he highly econoin-
ical, regarding cconorny front ail points of view, and at the
saine tinte may bie periodically sending forth a quantity of
unlîurnt carlion in the foruu of smnoke; or a cinmiey mnay be
alniiist s4iokelmsS and at the sanie tinte mîay Ite Nturking in a
very wastefui marnner. It ntust utot lie supjsîsed that these
two co>nditions arc ut eTssarily oppose(l tuo ne autter, but in
sonie cases they may be, anti it is necessary to lie carefui in
discriminat ing bet weeuib sinokelessntss anti ecouri înkv.

The principal conditions wh'ch affect us are as follows:
The presce of sioke in the gases escaping froun a huiler flue
ts in itost cases dlue tu an îuîsufficient air supply eitîter in the
neigliourbooti of the fire doors ani above the'fuel, tor at the
ba<k tof the furnace near the bîridge, or to partially burnt
gasesý. comuing in co.,tact nith the cooiing surfaces pr(ivide(t by
the hoiler plates nexi thle water. secondl, econoinicai coin-
bustion inay be iuiterfered wit h to a smiall exfrent oniy liv thlî
8mfouiit o>f carbon carried away as sutoke aitd lîy a <leposit of
carl)on on the tubes and plates whieh interferes with tflri r
transmission of iteat t brough thIemn.

The chief source of ioss of ecouîcimy un thle -omilustiout of
coal is (lue to a too liberal air 5111)1)1 wlii(l, besudes t le excess
of oxygen present, contains nîuch inert utitrogeut, wliich takes
up heat and carrnes it away up the chiututey tu wvaste. A to
sinail air suppiy rt'suits in the formtation of a quantity of
C'o anti the carlion burnt in producing it is oitly iiartiaily
consumed, and yieids less than one-third the heat that, it ought
to evolve in coniplete comtlumtion. (igreat care is therefure
necessary in arrangin.g the air supply so as to give the mnaximumt
econonmy in the comIbustion, combined with a sunokeless
chintney besides serving as a carrier of heat to waste t he excess
of air bas a cooiing effect on the tubes.

If it is important that the air suppiy shotuld bie carefuliy
reguiated as to quantity, so also the time of adnmission shouid
lie attended to. After firing, the mîaxinmum quantity of oxygen
is required for severai nminutes, until the whoie of the hytiro-
carbons; have been driven off and consunied; after thts tinte
the suppiy shouid lie mucli reduceti. An excessive supply of
air after the hydrocarbons have been driven off is not needed
and is a source of waste. During the gasification period oir
that immediateiy after firing, air shouid lie supplied not only
underneath and over the bars, but aiso at or near the bridge
so as to compiete!y consume the hydrocarbon gases.

It bas been sàid that the presence of or freetlom of smoke
in a bouler depends more than anything else on the quantity
of air supplied to the furnace, the time at which this supply
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