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ERNEST BUCKLEY, OF PHILADELPHTA, PENNSYLVANIA, ASSIGNOR OF ONE-HALF TO
SAVILLE SMITH, OF PHILADELPHIA, PENNSYLVANIA.

STEAM-30ILER FURNACE.

To all whom it may concern :
Be it known that I, Erxesr Buokiuy, a
subject of the King of Great Britain and

Ireland, residing in Philadelphia, Pennsyl-

vania, have invented certain Improvements
in Steam-Boiler Furnaces, of which the fol-
lowing is a specification.

The obiject of my invention is to insure the
proper combustion of the gases discharged
from the fuel in steam boiler furnaces, an
object which I attain in the manner herein-
after set forth, reference being had to the
accompanying drawing, which represents a
longitudinal vertical section of a boiler of
the- locomotive type having combustion de-
vices in aceordance with my invention.

In the drawing, | represents the barvel
or casing of a boiler of the locomotive type,
2 the fire box casing, 3 the smoke box cas-
ing, 4 the stack, 5 the tubes, and 6 the grate,
all of these parts being constructed and ar-
ranged in the ordinary manner. Surround-
ing the boiler shell, however, is an outer
casing 7 which is supported and braced at
suitable points by means of perforated rings
8 and has, in its forward end, openings 9 for
the inlet of air into the chamber 10 which
intervenes between the boiler shell and said
outer casing 7, this air chamber communicat-
ing at its rear end with a chamber 11 in a
hollow brick arch 12, which projects in-
wardly into the fire hox and is located at a
point some distance above the level of the
Led of frel maintained upon the grate 6, the
lower member of this arch 12 leing per-
foruted as at 13 for the escape of the air
therefrom into the fire box. The chamber 10
also communicates with the interior of the
fire box through a hollow door 14 which
closes the usual feed opening into the fire
box, this door being pivoted at the top in
such manner as to swing inwardly in order
to open it The air entering the front end
of the chamber 10 1« therefore caused to cir-
cufate first around the shell 3 of the smoke
box and then around the shell of the hoiler;
and in its rearward {ravel hecomes highly
heated and henee issues from the hollow arch
12 and hollow fire door 14 in the condition
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best caleulated to cause effective combus-
tion of the gases arising from the fuel upon
the grate 6, the latter receiving its supply
of cold air from below in the customary
manner, and the heated air constituting a
secondary supply which ‘is directed down-
wardly toward the surface of the bed of fuel
and consequently becomes intimately mixed
with the gases arising therefrom, which mix-
ture is completed as the gases are concen-
trated in their upward passage around the
rear end of the arch so-that by the time the
gases réach the upper portion of the fire box
the oxygen of the secondary air supply has
been so - thoroughly commingled tﬁerewith
that all of the carbon contents of the gases
will have become ignited and complete com-
bustion of the gases will be effected either in
the upper portion of the fire box or during
the passage of said gases through the tubes
3, the emission of unconsumed earbon in the
form of smoke and the loss of heat due to
this cause being prevented. :

I .have not shown the usual stays for the
side walls and crown sheet of the fire box
as such illustration is not necessary for the
proper understanding of my invention.

I claim:

The combination, in a steam boiler fur-
nace, of u fire box having therein a deflect-
ing arch containing a chamber discharging
into the fire box, a fire door with passage
therethrough also discharging into the fire
box, a casing outside of the shell of the
Loiler and forming between the two an air
heating and cireulating chamber which com-
municates both with the hollow arch and
with the passage through the fire door,
whereby a sccondary supply of air heated
by contact with the shell of the boiler is
directed into the fire box partly through the
hollow arch and partly through the fire door.

In testimony whereof, T have signed-my,
name to this specification, in the presence
of two subscribing witnesses. .

7 ERNEST BUCKLEY.

Witnesses:

Trsie Furrerron,
Hamivron D, Turnee.
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