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I have seen from 15 to 16 inches of coal on the bars
at a time, and upon asking the fireman his reasons for
having such a heavy fire, his answer has been that he
could not get steam unless he had that quantity. It is
argued by some that it is necessary, when a boiler is
worked to a high rate of capacity, (o maintain heavy
fires, and that thin fires are well enough for slow rates of
combustion ; but when the call for steam increases, it
must be met by an increased thickness in the bed of
coal on the grate. The ordinary fireman is apt to
favor this method, for the reason that he can introduce
large quantities at a firing, and afterward he is not
obliged to give the fires much attention, for perhaps an
hour’s time, when he will again fill the furnace full in
the same manner as before. As an explanation, how-
ever, of the favor which this method receives, it is
probable that the class of labor which is generally em-
ployed considers the muscular effort required much less
of atask than the more frequent and careful attention
which is needed when the fires are thin. Under such
conditions it is almost impossible to regulate with
natural draught the supply of air, upon which we must
depend entirely for perfect combustion and economy.

As regards a comparison between thick and thin
fires, the fact is that more capacity can be obltained
from a boiler when a fire of medium thickuess is car-
ried and proper attention is given to its condition, than
can be realized by any system of management when
ihe fires are exceedingly heavy, and advocates of thick
fires, who take the ground that they aie a necessity,
are mistaken. As to the economy of the two, some per-
sons maintain that heavy fires give the most ecenomical
results, but this is questionable. Valualle information
on the subject has recently been brought vut by the
results of two evaporative tests which were made on a
72-inch return tubular boiler, having one hundred 33-
inch tubes, 17 feet in length. The heating surface
amounted to 1,642 square feet, and the grate surface tu
36 square feet, the ratioof the two being 45.6 to 1. On
the thick fire test, the depth of the coal on the grate
varied from 10 to 20 inches, being heaviest at the rear
end and lightest at the front end. On the thin fire test,
the depth was maintained uniformly at about 6 inches.
The coal was New River semi-bituminous coal. The
difference in the results, as appears from the figures,
is an increased evaporation due to thin fires amount-
ing to 15.6 per cent,

The quantity of heat generated in the furnace is
dependent on the relative weight of hydrogen first, and
carbon afterwards, chemically combined with their
equivalent weights of atmospheric oxygen. I1f chemistry
did not teach us this, our daily experience would soon
convince us.

In using soft or bituminous coal, which contains a
large percentage of volatile matter, it is necessary tc
introduce air over the fuel (unless we are working with
the forced draught ,system), as we cannot get sufficient
air through the grates, and that which comes is loaded
with carbon which it has“picked up in its passage
through the fire. For this purpose we have apertures
in the doors, or we leave the door ajar after a new
charge of coal. You will readily perceive that the ad-
mission of any large quantity of air in this way must be
objectionable, as it will cool the gases below the point
of ignition, and if too much is admitted it will carry off
heat from the furnace. There are a number of ways of
admitting air to a better advantage; the simplest is to
congduct the air through a hollow bridge wall and dis-
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charge it through apertures in the top, the air mingling
with the lower strata of the burning guses as they pass
over the bridge, thus ensuring a more perfect combus.
tion.

George W. Barrus, M.E., made tests with a boiler
where provision had been made for the admission of air
as above, with Cumberland, anthracite and a mixture
of two parts pea and dust, and one part Cumberland.
In the case of the Cumberland, the evaporation avas in-
creased about six per cent.; with the anthracite, the
evaporation was decreased about one per cent. The
hot air completed the combustion of the volatile pro-
ducts of the soft coal, which would otherwise escape
unburned. The slower burning anthracite did not
need this supply and did better without it. The effect
which the introduction of air had upon the appearance
of the products of combustion, as viewed from the ** peek
hole” back of the bridge wall, was very noticeable in
both cases, but greatest with the soft coal; but Mr.
Barrus says that there was a heightened color and in-
creased activity to the flame, which ever fuel was used,
notwithstanding the average evaporative result with the
hard coal was lower. Mr. Barrus' conclusion, drawn
from many tests, is that a considerable advantage at-
tends the admission of air above the fuel when bitumin-
ous coal is employed, but that there is no advantage
when mixtures of anthracite screenings and bituminous
coal are used, and little or no benefit is derived when
anthracite coal is used.

The importance of good draught, natural or
mechanical, for the supplying of sufficient oxygen for
the rapid and economical combustion of fuel, has long
been felt by the engineer. The gain both in capacity
and efficiency which would be obtained by the rapid
and energetic combustion of the various kinds of coal,
and the high furnace temperature resulting therefrom, is
well established, but its importance has only been

admitted within the last few years. Highimtial furnace °

temperature is essential with ail kinds of hoilers to
obtain the greatest economy, and to obtain this high
temperature requires proper draught to deliver an
abundant supply of oxygen to the furnace. This result
is obtained by natural draught in a well-proportioned
chimney, or forced draught obtained by mechanically
creatifg a pressure under the grates with a fan or
blower. The advantages of the forced draught are:
ist. It is under complete control. 2nd. The more per-
fect combustion of fuel by reason of the more abundant
supply of oxygen to the furnace, and the possibility of
using a cheaper grade of coal, with a proper combus.
tion of the same. It is a fact. however, that the most
perfect plant will be a failure if the firing of the boilers
is not properly attended to, and the fires kept at an
even and uniform thickness suitable to the grade of
coal used, and it is to be regretted that so little atten-
tion is paid to this fact.

There is a furnace in use in the United States, a
sketch of which I submit herewith, and known as the
Hawley Down-Draught Smoke.Consuming Furnace.
The characteristic features of the Hawley setting will
be of interest ; it consists of a double set of gratesbars,
one above the other ; the upper, or water grate, is made
of 2-inch pipe, screwed into headers, or drums, con.
nected with the circulating system_of the boiler. The
supply pipes to the front header are taken from near
the bottom of the front end of the shell, the water
passing through the grates into the rear header, which
iv connected to the boailer shell some distange back from
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