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To wil wheni it may concern:

Beit kmown that I, Cyrus G. MARK, & citi- | which the gases pass to the additional com-

zen -of the United States, residing at Robe-
sonig, in the county of Berkd and State of
Pennsylvania, have invented certain new
and uselul Improvementsin Smioke-Consum-
ing Furnaces; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ersskilled in the art to which it appertains to
nake and use the same. T
My iavention relates to steam-boiler fur-
naces, has especial reference to that class

of furnaces designed to consume the smoke

arising from the combustion of fuet and re-

T

mINmum, | . _ _
The invention consists in certain improve-

ments in construction, which will be fully dis- |

ciosed in the following specification and
claims. R -

. in the accompanying drawings, which form
part of this specification, Figure 1 represents

a vertical longitudinal section of a furnace
embovaying my invention, the boiler and

smoke-stack being shown in side elevation;

- ¥1g. 2, a top plan view of the furnace on line

‘through which ashes are

AO

- f1omn.
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2 2, Fig. 1; Fig. 3, a vertical transverse
section on line 3 3, and Fig. 4 a like view on
line 4 4, S | .
Reference being had to the drawings, and
the designating characters thergon; the nu-
meral 1 indicates a boiler, which may be of

any. preferred type or form; 2, the front wall
5 of the furnace; 3, the

_ furnace or primary
combustion-chamber, having grate-bars 4;
5, the ash-pit; 6, the opening through which
fuel 1s supplied . to the fgmace ; 7; the opening
removed from the
ash-pit, each of which openings are provided
with suitable doors 8 9, respectively. The
iurnace as described is of ordinary construc-
10 indicates the bridge-wall; 11, a second-
ary combustion-chamber having a bottom of

- fire-brick 12, provided with numerous unob-

openings extend throughout the area of the

bottom 12, and at the rear end of said cham-
ber is & solid or imperforate wall-14, which |

- extends up to the boiler 1 and prevents any

55

of e burning gases passing said chamber 11,
except through tha openings 12 into the sup-

lemental combustion-chamber 15 under or
geneath the charaber 12, - -

duce its emission from the smoke-stack to a

4

16 is an opening in the wall '1'4, throngh

bustion-chamber 17, whose rear wall of ma-
sonry. 18 is provided with openings 19 of like
checker-wark construction” above the plane

6o

of the bottom 12 of the chamber 11 and solid

| from there down to its base 20 to provide for

the passage of the gases to the chamber 21, in

~which the solid or unconsumed particles of
and subse--

fuel are deposited by gravity

quently removed therefrom through an open-
ing 22, having a door 23.

Adjacent to the bridge-wall 10 is a trans-.

verse chamber 24, into which air or air and
steamisconducted, and forms a commingling-
chamber for the air and the steam and is pro-

vided with openings 25 in its top, through

which oxygen or oxygen and hydrogen from
the chamber 24 is discharged into the cham-

ber 11 and commingles with the gases.or
products of combustion therein, stimulating
-and increasing the combustion. '

| sage of the products of combustion through
“the openin

In the pas-

s 13 the walls of the openings be-
come highly heated, and the carbonic: oxid

and the smoke coming in contact therewith -

are neutralized and consumed. = =

The chamber 24 is supplied with steam
from the boiler through a pipe 25, provided
with a stoE-_cock 25', and with atmospheric
alr through pipe 26, the two mixing in the
iatter pipe and are heated in their passage
through the supplemental combustion-cham-

| ber 15 on their way to the chamber 24. Af-

ter leaving the chamber 21 the gases pass for-

| ward through the tubes 27 of the boiler to the
| uptake 28 and the smoke-stack 29: _
blow-off pipe for
95

30 indicates an-ordinary
disch&rgﬁng the contents of the boiler.
e

The checkers may be cleaned in the usual

way by directing steam thereon to blow out
the dust, and the wall 18 is provided with

theans (not shown) for thé removal of ashes
and dust from the chamber 15.

1. In g smoke-consuming furnsce, a boiler,

75
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- Having thus fully described my invention, -
| what I claimis— | -
structed openings 13, resembling ““checker- |
work’’ in a metallutgical furnace, and these |

s secondary combustion-chamber, a supple-

mental combustion-chamber below the sec-

ondary chamber, means of communication

10§

between the two chambers consisting of a

yerforated wall adapted to become hichly
ﬁeated and neutralize the carbonic oxid, an
imperrorate wall of masonry forming “the

reat end of the combustion-chamber and ex-
1 tending to the boiler, and means for supply-

110



tional combustion-chamber in rear of both of

10

20

25

824,407

ing air to the secondary combustion-cham- | tional combustion-chamber in rearof both of
ber through the bottom at the front end ;| said chambers, means of communication be-

thereof adjacent to the bridge-wall.

2. In a smoke-consuming furnace, a boiler,
o, furnace, a secondary combustion-chamber,
a supplemental combustion-chamber under
the secondary combustion-chamber, an addi-

said chambers, means of communication be-
tween the lower part of the secondary cham-

ber and the upper part of the supplemental

chamber® consisting of a perforated wall
adapted to be brought to a state of incan-
descence, an imperforate wall of masonry ex-
tending to the boiler and forming the rear

end of the secondarv combustion-chamber,

and an air-chamber intermediate the furnace
and the secondary combustion-chamber pro-
vided with openings in the top thereof com-
municating with said secondary combustion-
chamber. - |

3. In a smoke-consuming furnace, a boiler,
a furnace, a secondary combustion-chamber,

a supplemental combustion-chamber under

the secondary combustion-chamber, an addi- .

tween the lower part of the secondary cham-

ber and the upper part of the supplemental
chamber consisting of a perforated wall
adapted to be brought to a state of 1ncan-
descence, an imperforate wall of masonry ex-
tending to the boiler and forming the rear

-end of the secondary combustion-chamber,

an alr-chamber intermediate the furnace and
the secondary combustion-chamber proviced
with openings in the top thereof communicat-
ing with sald secondary combustion-cham-
ber, and an air-supply pipe extending from
the rear end of the structure, through the
supplemental combustion-chamber and heat-

ed by the gases therein, and discharging into

the air-chamber. _ .
In testimony whereof 1 aflix my signature
in presenze of two witnesses.

CYRUS G. MARK.

- Witnesses: |
DaNiEL J. MOYER,
JorN . ANDERSON.
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