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UNITED STATES PATENT OFFICE.

JAMES G. GRACEY AND EDWARD E. SQUIER, OF ST. ZOUIS, MISSOURI, ASSIGNORS TO ED.
E. SQUIER COMPAXY, OF EAST ALTON » ILLINOIS, A CORPORATION OF ILLINOIS,

SMOXE-CONSUMING FURNACE.

1,049,079,

Specification of Letters Patent.

Application filed March 11, 191%. Serial No. 682,982,

To all whom it may concern:

Be it known that we, Jaues G. Gracey
and Epwarp E. Squier, citizens of the
United States, vesiding ot St. Louis, State
of Missouri, have inverted certain new and
useful Improvements in Smoke-Consuming
Furnaces, of which the following is a full;
clear, and exact description, reference being
had to the accompanying drawings, forming
a part hereof. ) _

Our invention has relation to improve-
ments in smoke consuming furnaces; and it

consists in the novel features of construction:

more fully set forth in the specification and
peinted cut in the claims, S

In the drawings, Figure 1 is a combined
vertical middle Tongitudinal section of the
furnace and side elevation of the boiler;
Fig. 2 is a vertical transverse séction on the
line 2—2 of Fig. 1; Fig. 3 is a vertical trans-
verse section on the line 8—38 of Fig. 1;
Figl 4 is a vertical transverse section on the
zig-zag line 4—4 of Fig. 1; and Fig. 5 is a
horizontal section on the line 5—5 of Fig. 1.

The present invention though eminently
adapted to be used in connection with boiler
furnaces, is not necessarily restricted thereto
in its application, a boiler Ot steam genera-

tor being however, herein selected to illus--

trate one mode of applying the invention.

The object of the Inventicn is to provide a
furnace employing any character of fuel
wherein every available combustible ele-
ment of such fuel shall be consumed, so
that smoke shall be entirely eliminated and
perfect combustion assured.

Broadly speaking the invention contem-
plates a returh of a part of the combustion
products (only partially consumed) from
the rear combustion chamber or the chamber
beyond the bridge wall, back to a point in
the region of a zone of complete combustion
contiguous to the bridge wall, said zone

being created by the accession of fresh air

to the preducts escaping from the fire-box

over the bridge-wall and passing under the

boiler shell. The confluence of the two cur=
rents results in so thorough an intermin-
gling of the returned products with the
highly heated gases and air fowing from
over the bridge-wall, as tc. completely con-
sume every vestige of material not pre-
viously thoroughly oxidized.

In detail the invention may. be'described:

as follows: Referring to the drawings, A
represents a furnace, B a conventional cyl-
inder flue-boiler, C the fire-box, D the
bridge-wall, G the grate, and E the. rear
or secondary combustion chamber, and P
the ash pit, all as fully understood in the
art. Disposed rearwardly of the bridge-
wall, and at s convenient distance there-

Patented Dec. 81,1012, .

from at the front end of the combustion

chamber E, is a partition or division wall 1
partially surrounding the boiler shell B,
said wall having formed therein an arched
opening or passage 2 preferably extending
to the furnace flcor at. the bottom, and a

short distance from the shell at the Crown -

of the arch defining the opening. The front
edge or corner ¢ of the opening at the arch

is preferably rounded so that the gases may

better dip into the opening past said corner.
Formed in the bridge-wall opposite the ash-
pit P (the door o of which should be left
open to freely admit stmospheric air under
the grate) is an air induction opening or
passage 3, the air drafted througlh said
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opening being discharged into a compart-

‘ment or air-flue 4 between the bridge-wall

and a transverse wall 5
distance from the bridge-wall as shown.
Between the wall or partition. 5 and the
division wall 1 is a second transverse wall
6 spaced a suitable distance from both the
wall 5 and wall 1, and cccupying a substan-
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spaced g sunitable -
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tially central position between them. There

is thus formed a compartment or gas flue
7 between the walls
ments 4 and 7 being contiguous to one an-
other and separated by the wall 5. Com-

munication hetween the compartment 7 and

combustion chamber E is established
through the large opening 2 in the wall 1,
and ‘a_ serles of openings or passages 8
formed in the wall 8, the precise elevation
or distance of the passages 8 above the ficor
of the furnace being best determined for
each furnace, but they should be low enough
S0 as not to interfere with the gases deflected,
or dipping down from the corner e, and yet
high enough to serve their purpose in di-
recting a portion of the products from the

-chamber K into the compartment 7 for s

purpose presently to appear.
the walls D, 5 and 6, which are of the same
height, are surmounted by a plate 9 having
openings ‘or pessege-ways 10, 11, opposite

Preferably,

5 and 6, said compart- -
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the compartments 4 and 7 respectively, to
aﬂmv for a free outlet of the gases from

id compartments into the spac e between

said plate and the bmier shell.

The operation of the furnace is substan-
tially as follows~—The combustion products
pass from the flve-box rearwardly over the

-wall D oss usual, but in the present
instance ‘Lh ; receive an accegsion of fresh
alr drafied from the ash-pit P ihfngh the
g 3 into the comy ““rtmem , the latfer
«rmrr the ajr at the top of “said com-
(Uf\j ough the openings 10 where a
sm'h as 9 ig @*npiove d). The alr cur-
us induced the opening 3
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into the compartme nt 4 supply an excess of
OXygen oF mors dwm ig
d 1

xidize
leaving the fire-
hox, the mixzed 4&11115;; rearward as
shown by the srrows, where they encounter
the corner e 0£ the ax vch of the openm g % in
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general current which is charged with an
excess of oxygen as already described. The
result is that very little or no smoke is
formed, the furnace being practically a per-
feet smoke consumer.

The construction here shown may be em-
ployed in stoves, ranges, and the hke. and in
lien of fire- Lz(-;\x cast iron mav be employed
in forming the various partitions and walls
which givr rvise to the several flues.

The wall 1 as such is not absolutelv neces-
sary, the effective portion being the upper
peition above the arch of the opening 2
wiech) serves as a deflecting wall, causing the
gases to din down. Any partition or wall
therefore depending a suitable distance be-
IO'W the shell B, so as o cause the gases to
dip, will serve the purpose of the wall 1.

H, represent hand-holes for cleaning the
cunbubtmn chamber and several flues.

Having described our invention, what we
claim is:

i. In a furnace provided with a fire-box,
s secondary combustion chamber and »
bridge ‘111, a boiler, a division wall posi-

the front end-of said chamber and

rom the bridge-wall, and extending
6 boiler, said division wall being pro-
vided Wlt,\l an opemnﬂ' the top of which
depressed a switable distance from the boiler,
& transverse wall rearward of and spoce d
from the bridge-wall and forming an air
Hue therewith, “the bridge wall being pro

vided with an opening below the ﬁreﬁbox
for conducting awr into 52 id flue, a second
parallel wall rearward of and «pace from
the first transverss wall and positicned in
ront of the division wall ai’o*es id and
forming a flue with said u'ansvefss WaU

d second “'a} having openings opposite
opening of the division \qu the said
spenmob bclHG positioned a sultable dis-
.mcc below the 1 top of the bpunmu in the

livision wall, the portion of the latter wall
b::twc—m the ¢ 1p ving thereof and the boiler
causing rlﬁe gases to dip toward the combus-

tlon chal mer “nd the flues aforesaid dis-
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into the products of combustion as
'jass over the bridge-wall.
2 *Fu BaCce PIt "”*dtd W1Lh 2 me bo*{,

r-ndo‘e wall “hai 12 pzovleed Wi’m openings
Zor admitt ting Er ssh air into sais 3 flue, 2 see-
fma tr nsverse-wall rearws srd 01: and qnaoed
n the first wall and forming a flue con-
guous therets, a transverse deﬁec»mg wall
ending below the boiler 1’earward of the
*.:nd temrmverse wall and spaced there-
d extefiding below the upper edgs
ausing tlw gases to dip tows rﬁ
the zec-
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openings below .the bottom-of said deflecting | In testimony. whereof we afix our sig-
wall for returning a portion of the gases | natures, in. presence of two witnesses.
-Trom the secondary combustion chamber into | . - ‘ JAMES G. GRACEY.
the second flue aforesaid, the respective flues , EDWARD E. SQUIER.

5 and the fire-box discharging into the space |  Witnesses: - ; .
hetween the boiler and the bridge-wall and * Eyrn Srarek,

transverse walls respectively. . - Jos. A. MrcmE:..

Unpies of this patent may bs obtained for Aive cents each, by gddressing the “ Commissioner of Patents,
' : . Washington, D, c”» . : )




