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UnNiTED STATES PATENT OFFICE.

WILLIAM . SMITH, OF NEW YORK, N. Y.

'SMOKELESS FURNACE.

SPEGIFICATION formmg part of Letters Patent No. 621 587, dated March 21, 1899
Application filed October 29, 1898 Serlal Nu. 694,922, (No model )

To all whom it may concern:
Be it known that I, WILLIAM II. SmTH a

| vided with doors, whereby access may'be had

to the grate H, and below said openings H' H

cifizen of the United States, residing at the | are provided similar openings I I, whereby ac-

city of New York, in the county and State of
New York, have ‘invented certain new and
useful Improvements in Smokeless Furnaces,
of which the following is a full, clear, and ex-
act specification.

My invention relates to 1mp10vements in -

furnaces, and has for its ob]ect more particu-
larly toprovide a simple and efficient furnace

to obtain a more perfect combustion of the
fuel employed and to render the operation of

the furnace more economical than has here-

tofore been possible by thus preventing the

distillation of the volatile elements of the

fuel, which upon being liberated under alow
tem pemtm eare e.:wsed to pass off in the form

of smoke and carry therewith minute parti-

cles of the useful elements of the fuel without
having parted with their latent heat. These

N objects above set-forth I am enabled to attain
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by means of my invention, which consists in
the novel details of (3011St1 uction and in the

“combination, connection, and arrangement of
parts, as hereinatter more-fu]ly set forth and
‘then pointed out in the claims. -
In the accompanying drawings, forming
part of this specification, wherein like letters
of reference indicate like parts, Figure 1 is a,

section taken on -the line 1 1 of Fig. 2, show-
ing a portion of the front of a boiler and fur-
nace. FKig.21isa frontview. Fig. 31sa ver-
tical sectlon taken on the line 3 3 of Fig. 1,

and Fig. 4 is a horizontal section taken on th'e |

]1ne44cowa' 1. - |

In said dmwmﬂs A designates a steam-
boiler comprising the side walls B B, the front
wall C, and the rear wall D. E:atendmﬂ‘

across said furnace, within the walls thereof |

are arranged a parmtwn E, having an arched
opening E’ therein, and to the rear of said

partition E a bridge-wall or baffle I, the top

of whichisa trifle hi gher than the base of the
opening KE'in the pmmmon E, and = denotes
a boiler of general eonstrucmon which is sup-
ported at its forward end partly by the front
wall A and the partition K. In the portion
of the furnace intermediate the front wall and
the partition E is supported a grate . H’

H' denote openings in sald front wall pro- |

for steam-boilers whereby it becomes possible

cess may be had to the ash-pit of thefurnace. .

In the side walls B B of the furnace, to each
side of the grate H, is arranged a flue or pas-
sage J, the upper portlon of which is made of
bI‘le and has an opening ¢, which communis-
cates with the portion of the furnace above
the grate, and the portion of said flue below
the ?Pate is made of metal and has an open-
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ing b therein which communicates with the

portion of the furnace below the grate L.
K denotes a rock -shaft which extends

across the furnace below the grate and has

its ends socketed in the Walls of the lower
portion of the flues J J, and upon said rock-
shaft K, within the metallic porblons of the
flues J J are fixed dampers or valves J' J', and
upon the portion of the rock-shaft without
the flues is fixed a lever L, to the end of which
is pivotally secured one end of an adjustable
link or rod I/, the other end of which extends

forward and throucfh an opening ¢, pr ovided

therefor in the front wall of the furnace.

In the front wall of the furnace are injec-
tors M M M, which are connecled to a pipe N,
communicating with the steam-chamber of
the boiler, and N’ denotes a gate-valve of or-
dinary construction arran ged in sald pipe N
and provided with an opemtmw—handle N*?,

to admit steam to the injectors.
Upon the front of the furnace,directly above
the opening ¢ therein, is secured a bifurcated

‘bearing O, within which is pivotally mounted
a bell- eran]{ O’, having the end of its vertical

member pwotal]y seemed to the end of the
link or rod L' and the end of its horizontal
member connected by an adjustable link or
rod O% with the handle N? of the valve N'.
The operation of the apparatas 1s as fol-
lows: When the furnace is started, the gate-
valve N’ and the dampers or valves J'J'inthe
flues J J should be closed tothe positions indi-
cated by broken lines at Fig. 1. The fires are
then permitted to burn with the ordinary draft

until a temperature sufficient to raise steam

of about fifteen pounds pressure in the botler
has been obtained. Hereupon the gate-valve
N’ and simultaneously therewith the dampers
or valves J' J' in flues J J are opened to the
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‘positions indicated in full lines at Fig. 1. As

soon as this has been done the injectors M
M M will ecause columns of air to be projected
across the grate through the opening E' in
the partition K and strike the bridge-wall or
bafile . The-air columns in being thus pro-
jected across the grate II will be heated to the
furnace temperature by the fire and will,
owing totheirvelocity,carrytherewith ag ainst
the brldﬂ'e wall or baffle F the unconsumed
gases 11bel ated above the grateand the heated

“air drawn up through the flues J J and cause
the same to be retarded or temporarily con-

fined between the partition K and said bridge-
wall or baffle I until the superheated oxygen
has had an opportunity to mix therewith and
effect a perfect combustion.

When the operation of the furnace is to be
discontinued, it simply becomes necessary to
adjust the lever or handle N*® of the valve N’

‘to the position indicated by broken lines at
Kig. 1, whereupon the said valve N’ and the

dampers J' J' in the flues will be closed, and
then bank the fires, as usual.

Without 1111111;1110* myself to the details of
construction, which may be varied within the
scope of the irwention, what I elaim, and de-
sire to secure by Letters Patent, is—

1. The combination with afurnace of a par-
tition arranged therein separating the grate
from the remainder of said furnace, an open-

ing in said partition, a bridge or baffle wall

arranged in said furnace behind the parti-
tion, a plurality of chambers arranged in the
walls of said furnace contigunous to the grate
having openings therein communicating with
salid furnace above and below the grate,valves
arranged insaid chambers 1113@013018 a,11a,nfred
in Lhe front of said fulnaee, a valve for gov-
erning the admission of fluid to said 111]@0—
tors, and means for simultaneously openm

9 - : | 621,58

or closing the injector-valve, and the valves
in the air-chambers,substantially as specified.

2. The combination with a furnace of a par-
tition arranged therein separating the grate

from the remainder of the furnace, an open-

ing provided in said partition above the grate,
a bridge or batfle wall arranged in said fur-
nace to the rear of the partition and extend-
ing upward above the level of the base of
the opening in the partition, a plurality of
chambers arranged in the walls of the fur-
nace contiguous to the grate having open-
ings therein above and below the grate, a
rock-shaft extending across the furnace be-

low the grate having its ends pivotally sup-

ported within the chambers aforesaid, valves
disposed upon said rock-shaft within said

chambers, a lever fixed thereon intermediate

itsends, and a link having one end pivotally
connected to the end of the lever on said rock-
shaft, a series of injectors arranged in the
front wall of the furnace and extending into
the same, a pipe connecting said injectors
with a source of steam-supply, a valve ar-
ranged in said pipe having an operating-le-
ver, and a Dbell-erank pivotally supported
upon the front of the furnace, having one of
its arms connected by a link with the lever
of the valve in the steam-pipe aforesaid, and
its other end connected to the link extending
from the lever of the rock-shaft arranged be-
low the grate within the furnace, substan-
tially as spemﬁed

Signed at the city of New Yor k, in the
county and State of New York, this 28th day

- of October, 1398.

- WILLIAM I, SMI'TIIL.

Witnesses:
ALEX DERNHEIMER,
ALBERT FULLER.
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