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To all whom it may concern : i
~Be it known that I, JAMES JENKINS, of the’
Lcity of Buffalo, in the county of Krie and State:
of New York, have invented an Improvement
in Furnaces for the Combastion of Fuel, of:
which the following is the specification: i
. The drawings represent only the brick-work ;
of a furnace, working by natural draft; but:
when compressed airis used, the aif-chamber
is closed with;a door. In practice this brick-
work is cased with iron ‘plates, as is the gen-’
.eral custom, o T

Figure 1 of the drawings is a longitudinal’
vertical section through the center; Fig. 2, a
vertical eross-section through the line A B;
Fig. 3, a vertical cross-section through the:
line C D.

Like letters denote like parts wherever used.

The furnace is illustrated as applicable to
purposes of metallurgy.

In Fig. 1, A is the lower air-chamber; a, |

the inlet to same when compressed air is used H
@'y the fire-bars; a’’, a grating across the fur-
nace, extending from the fire-barsto the under
edge of the back wall; B, section of ciamber
from fire-bars to top of bridge-wall flues; b,
section to under side of roof; ¥/, the feed-way
section ; G, the back wall; D, the front wall
of section b; E, a conduit, leading from sec-
tion b; e, inlet to conduit E; F, bridge-wall ;
G, bridge-wall flue; H, the upper air-cham-
ber; &, outlet from same, placed at an angle
in line of direction beyond the bridge-wall.

In Fig. 2, A, air-chamber, (lower;) o/ of o/,
fire-bars; I, bridge-wall; G G, bridge-wall
flues; D, front wall of section b; ¢ e, inlets to
conduit E; o', the feedway section, throngh
the open end of which the feed is charged ; I
1, the side walls of furnace.

In Fig. 3, A, lower air-chamber; a, inlet
when compressed air is used; o/ o/ o/, fire-bars;
a a", grating under back wall; G G, bridge-
wall flues; H, upper air-chamber; #, inlet to
same; k' A, outlets; I1, side walls of furnace.

The furnace, as illustrated, is for the com-
bustion of bituminous coal, peat, or other fuel
in which hydrogen is a constituent element,

_and is also available for the use of anthracite
coal, as will be hereinafter explained.

In bituminous coal in its natural state, the

hydrogen and carbon are united and solid.

P

Their respective characters and mode of en-
tering into combustion are, however, essential-
ly different. The first leading distinction is,

that the bituminous portion is econvertible to

the purposes of heat in the gaseous state
alone, while the carbonaceous portion, on the
contrary, is combustible only in the solid
state, and, what is essential to be borne in

‘ind, neither can be consumed while they re-

main united.

The operation is as follows: The farnace
being kept fully charged with fuel, the door
to the charging-hole closed, the walls of the
chamber become highly heated. The process
of distillation takes place in the upper sec-
tions b and ¥’. These products, in a gaseous
state at high temperature, find vent through
inlets ¢ ¢ to the conduits E E, by which they
are couducted to the bridge-wall flues G G. .
As the combustion on the fire-bars &’ ¢’ a/-pro-
ceeds, the charge of fuel settles, and in its de-
scent, having parted with its volatile elements,
the carbonaceous portion is acted upon by the
air from chamber A entering through the fire-
bars o’ a/ @’ and the grating a @/, the gas-
eous products being drawn, or, if compressed
air is used, forced into and through the bridge-
wall flues. The gaseous products, drawn or
forced from below, travel in direet line to the
bridge-wall flues G G, while the furnace being
kept closed at its top, and owing to the nature
of its construction above that line, these cur-
rents from below cannot ascend higher, and
even should they contain free oxygen, the
gases of distillation do not inflame. Hence
the products of distillation from above, in a
gaseous state, conducted by conduits E B,
and the products of combustion from below,
partly inflamed and partly gaseous, meet and
intermingle in the bridge-wall flues, to which
they are drawn or forced, and are there met
by jets of air under pressure from chamber H,
through the ouflets » kb, producing perfect
combustion and the maximum of heat.

The air heated, or at the atmospheric tem-
perature, is supplied to chamber H under
pressure through a pipe in which is a slide-
valve to regulate the quantity, and when the
furnace is worked by compressed air, the sup-
ply for the combustion of the carbonaceons
portion enters chamber A through opening a,
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being, in its arrangement and details, identi-
cal with what is in the usual practice.

Thus from the construction and operation
of the furnaece, it performs at the same time
the two important functions, neither interfer-
ing with the other—to wit, first, in the upper
part the gaseous products of distillation, at
high temperature, are produced by the direct
action of the heated walls; and, second, in
the lower part the gases of the carbonaceons
portion are produced by the direct action of
the air.

The same construction is available for the
use of anthracite fuel, although it contains no
volatile element.

As at present used, this coal when charged
in, fractures by the heat, and small particles
are carried over the bridge-wall, wasting the
fuel, and doing great injury to the metal in a
working-chamber; or, if used for steam pur-
poses, resulting in great waste, while each
charge of fresh coal lowers the temperature to
the extent that, for a period, the regular work-
ing of the furnace or the production of steam
is paralyzed. With the furnace as described
no such experience can be had, since being
fed from the top, the fuel, of whatever variety,
becomes gradually heated in its descent, and
on reaching the lower part is in an incandes-
cent state, and, therefore, in the proper con-
dition for the rapid production of the gases of
combustion.
~ The management of the farnace: The care
to be observed is to properly regulate the ad-
mission of theair, to keep it charged full of fuel,
and to have it settle regularly, the furnace

being so accessible at the top through the
charging-door, and ‘from below through the
grating a'’ a”, that perfect means are afforded
to insure this; also through the grating a” o’/
the fire can be readily worked and kept clean
and solid on the bars.

The capaeity of the furnace for the distilling
process can be increased by giving additional
height to section b, and by continuing the
front wall D of section b down to the line of
the top of the bridge-wall F, or lower, in which
case the fire-bars a/ a’ ¢’ must be placed lower
down, and the air-chamber A also made deeper.
These changes will be found desirable when
the fuel to be used contains a high percentage
of bituminous matter, since the capacity of
section b being thereby increased, its contents
are exposed for a longer time to the distilling
action of the heated walls. They way also be
made for the purpose of increasing the power
of the furnace, or without reference to the
characteristics of the fuel to be used.

What I do claim as new, and desire to se-
cure by Letters Patent, is—

The combination of the gas - generating
chamber b I/, division D, provided with con-
duits ¢ and passages B and G, with air-cham-
ber H leading into said passage G, where the
gases meet and intermingle with gases and
flame from the main combustion-chamber, in
the manner and for the purpose substantially

as herein described.
JAMES JENKINS.
‘Witnesses:
W. F. WHEELER,
HENRY A. OBEVIST.




