~ No. 680,653. ' Patented Aug. 13, 1901,
~ @.S. GALLAGHER. _ .

FURNACE.
(Application filed Jan, 21, 1801,) _
(No Model.) | 2 Sheets—Sheet |.

i
.

W,W/W)WWW

@

' i"Aﬂam’ﬁmm%mmmW_mm%mwmmmy

/

B\

A AT

)

.

HIBIINI W\\\ :___§=T

F

‘a.f_ "

3

D

WW

"5

D

N

n‘b‘

|
X

==

N
== ]

X

il
"
——

3

Nmmmmwwmh T mmmmwm
\m m\m@&mm

/zmm%m%mm%m@m@@%%mmmmmw

ZV ﬁ Freverfor
CA oIl ml%b - g‘”fé éﬂ“aﬁ‘%@*

at./ |




T

|

oy ! |
ﬂ// AN

. . | |

2 Sheets~—3heet_2.

l.l.-F_..l -

XY

| .
——

Patented Aug. 13, [90I.

. R we m— EmE o e oy -

NS
|

o ®
i
I
.I..alll__._.ﬁ.ll.ll
34 .ﬂ_ L

?A'?’?‘???"
7 m/ ‘mimZm’ m?

©

i

@

el

N,
)
DU -
|
B

Ill-ﬂlﬁ--l“_-h - eley S bl

©);
iz
©

¥ s
\"_ 1." ""ll- L] oot
b_
e =

'

=
[

00

FURNACE.
- (Application flled Jan. 21, 1801.)

& 3 o

- S ek e o T R S A wek was aay S W W

7

o

G. S. GALLAGHER.

e |

0
8 @

- ey

f.l'"
14
/m’ e’ n’

—
/]

@

7

o
o

1\ - ““; b "l."'.f- —
"\
"
\‘ -
\\. -
. .
N
™
Wy
"y

!

}

}

_ L .

_ al B
| .

I

|

i

®

o

- gy W s

L

o |

F o .
| o ? =
NN ,.. .._. /j.é“_y é“
...__....,.. NN ......_....,.......”,.......... a/ ;
AN Ty

’
LA
.fl

7

%

AU R RO

No. 680,653.

“
' o

_ wf/ Nt
R Q

(No Madel.)
)

’
ﬁq\.‘h\iﬂ\\\‘\"\l\\. o

F

F

r

r

s

#

F

[

F

F

F

, h
y 247 7PN

§\

3
N
%
X

NE . NG




| B e
: 4

io

UNITED STATES

PaTENnT OFFICE.

GEORGE S. GALLAGHER, OF NEW YORK, N. Y., ASSIGNOR BY MESNE ASSIGN-
MENTS, TO LEAVITT J. HUNT, OF SAME PLACE.

FURNACE.

SPECIFICATION forming part of Letters Patent No. 680,653, dated August 13; 1901.
~ Application filed January 21,1901, Serial No. 44,083, (No model.)

To all whom it may concern.:

Beitknownthatl, GEORGE S. GALLAGHER,
a citizen of the Umted States, residing at the
city of New York, in the borough of Manhat-
tan, county and Sta,te of New York havein-
vented an Im provementin Furnaces, of whlch
the following is a specification.

My present invention relates particularly
to steam-boiler furnaces and to devices for
facilitating the consumption of smoke and
gases for the production of perfect combus-
tion, and the same is an improvement upon
devices heretofore adopted and employed
by me.

In instances where wide fuel-beds are em-
ployed under large or double boilers it is dif-

- ficult for theair forced over the fire to spread

20

with uniformity over the entire fire area to

render the combustion as perfect as possible;
and the object of myinvention is to overcome

- this difficulty.

30

35

40

In carrying out my invention :.md in com-

bination with flues and injector-pipes in the
side walls at each side of the fire-chamber
and in the side walls back of the bridge-wall
and also in the front wall I employ one or

orgrate area, the said mtermedmte wall being
par&llel with the side walls and between the
bridge and front walls with a flue longitudi-
nally through such wall and inje’ctor—pipes in
opposite sides of the wall connecting the flue
and the combustion-chamber. I also divide
the exit of the products of combustion pass-

ing above the bridge-wall by building up the

center of the bridge-wall to the under side of
the boiler and place therein flues and open-
ings therefrom to the passage-ways thus
formed between the side walls and said ex-
tension of the bridge-wall, and 1 prefer to
build this extension of the bridge-wall of
tapering form-—thatis to say, narrower at the
side next to the fire-chamber and wider at the
distantside—so that the passage-waysare con-

- tracted in the direction of movement of the

products of combustion passing over the
bridge-wall. In this manner any smoke or

gases unconsumed in the combustion-cham-

| ber by the surplus of air have an additional

quantity of air imparted in the passage-ways
over the bridge-wall and back of the same
with the view of making the combustion com-
plete.

In the drawings, Figure l i1s a sectional
plan representing my invention. Fig. 2 is a
cross-section at  x of Fig. 1, and Fig. 3 a lon-

gitadinal section at vy v of Fig. 1.

The side walls a ¢’ and front wall b are of
usual character, and the bridge-wall ¢ ex-
tends transversely of the furnace between
the 81de walls, and d d’ represent grate- bars
and e ¢’ the ash-pits. The side walls a o' are

55
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made with flues f g, extending from the front

wall to back of the bridge-wall. The front
wall is made with a flue 5, connecting the for-
ward ends of the flues f and g¢.

" The bridge-wall ¢ is made with a flue 7, pass-
ing lon ﬂ‘1t11dmally within the same, and above

-‘_the bridge-wall and extending therefrom to

the under mde of the boileris the bridge-wall
extension ¢', preferably of tapering form in
the sectional plan Fig. 1—that is, the portion
of the bridge-wall extension next to the grate-
bars and combustion-chamber is narrower

more Intermediate walls dividing up the fire | than the rear face at the back of the bridge-

wall. In this way the passage-way over the

bridge-wall and between the said extension

and the side walls is narrowed in the direec-
tion of travel of the products of combustion,
the contracted portion of sald passage- Way
being at the rear edge of the bridge-wall.

In tha bridge-wall extension ¢’ thereare one
Or More flues. ', that connect with the flue <
in the bridge-wall.- Bbetween the grate-bars
and extending from the bridge-wall to the
front wall I employ one or more center walls
l,dividing the ash-pit, grates, and fire-cham-
ber intosubstantially equal portions. Inthe
drawings I have shown one center wall, with
afluem extendmﬂ' longitudinally throu 0'11 the
wall and connectmﬂ' with the ﬂue ¢ in the
bridge-wall c.

| mowde injector-nozzles 3 in the form of
pipe-sections built into the side and front
walls, the bridge-wall, the bridge-wall exten-

| sion, and the center wall [, and which connect
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the flues in said parts w1th the eombustlon- 1 and rearward of the bridge-wall, and means

chamber. X represents the main air-pipe,
preferably placed on top and along a central
wall n back of the bridge-wall. The main
alr - pipe 18 preferably dlmded into three
branches k' k?* &% the central branch k' ex-
tending to the flues i %' and m in the bridge-
wall, the bridge-wall extension, and the cen-
ter wall. = The branch k£* extends to the right
and the branch k° to the left from the main
pipe X, said branches £* k° passing to the side
walls and opening into the flues f and g.
The main air-pipe k& is exposed and upon
the central wall n for the purpose of raising
the temperature of the air moving through
the pipe by the passing hotl producis of com-
bustion, so that the air is highly heated be-

fore passinginto the various flues in the walls

of the furnace and passing from said flues
through the injector-nozzles into the fire-

chamber to comimingle with the smoke and

the gases to cause a perfect combustion in
the fire-chamber and prevent the loss of the

units of heat, so that thesame maybeasfully

utilized as possible.

I do not herein limit myself to the taper-
ing form in section of the bridge-wall exten-
sion and the consequent narrowing of the
passage-ways between said extension and the
side walls of the furnace, although I prefer
to construct the parts in this manner, be-
cause the action is to retard the movement
from the fire-chamber over the bridge-wall of

the products of combustion and smoke, their

sudden escape being prevented and the op-
portunity being present thereby to inject an

abundance of air, which commmules there- {

with for the purpose of completmﬂ' the com-
bustion. |

In myimprovement should any smoke and
unconsumed gases move rearward of the

GOIH_bUbthH-Ch&mbEI over ana back of the

bridge-wall provision is made for forcing into
the same air through the nozzles prOJeebmrr
from the flues ¢ in the bridge-wall extension

and from the rear ends of the flues f and ¢

in the side walls, with the object of prevent-

ing any smoke or unconsumed gases passing

away from beneath the boiler and finally es-
caping unconsumed.

I claim as my invention—

1. T'he combination in a furnace adapted
for the consumption of smoke and gases, with
the side and front walls and the bridge-wall
having flues and injector-nozzles conne:ctmﬂ'

said ﬂues with the combustion-chamber, of a
center wall extending from the budﬂ'e wall
forward to the front w&ll a br 1dﬂ‘e-wall ex-

tension extending centla,lly from the top of |

the bridge-wall up to the nnder side of the
boiler, Sdld central wall and bridge-wall ex-
tension having fiues therein and injeetor—'—noz-
zles connecting the flues with the eombus-
tion-chamber and the passage-way between
the side walls and the bridge-wall extension

h

|

substantmlly as shown and descrlbed for
supplying air under pressure to the said flues
to be passed through the injector-nozzles into

the combustion- eha,mber substantially as %o

and for the purposes set forth.

2. The combination in a furnace adapted
for the consumption of smoke and gases, with
the side and front walls, and the bndﬂ*e-waﬂ

having flues and in] ector nozzles connectm 75

sald ﬂues with the combustion-chamber, of
one or more walls extending from the brldﬂ'e-
wall to the front wall and'mtermedlate to the
side walls, an extension of the bridge-wall
therefrom up to the boiler, said central or in-
termediate wall and the bridge-wall exten-
sion having flues and 1n;]ector-1mzzles con-
necting the same to the combustion-chams-
ber, the bridge-wall extension being of ta-
pering form namowest next to the eombus-
tion-chamber along the front edge of the
bridge-wall and Wldest along the rear edge of
the brldﬂ*e-wall distant from the eombusbwn-
chamber and in effect narrowing the pas-
sage-ways between the same and the side
walls of the furnace, a main air-pipe, a wall
along which the main air-pipe is supported
exposed branches from the main pipe to the
said flues, whereby air under pressure 1S
forced through the flues and the injector-noz-
zles into the combustion-chamber to com-
mingle with the smoke and gases to iorm
a perfeet. combustion, substanmally as set
forth.

3. The combination in a furnace adapted
for the consumptmn of smoke and gases with
the main side and front walls and the bridge-

~wall extending between the same and having’

flues and injector-nozzles connecting said

flues with the combustion-chamber which

they surround, of a center wall of similar
character to the main and bridge walls and
extending from the bridge-wall forward to

the front wall and dividing both the fire-
chamber and ash-pit and having a flue lon- 1

gitudinally of the same opening from and
agreeing substantially in height with the
ﬂue of the bridge-wall, and IHJeetor nozzles
in the center Wa,ll conneetmﬂ' the flue therein
with the portfions of the dl\flded combustion-
chamber on each side of said center wall,
substantially asandteorthe purposes set forth.
4. The combination in a furnace adapted
for the consumption of smoke and gases with
the side and front walls and the brldﬂ'e wall

“having flues and injector-nozzles a.nd con-

nectmn' sald flues with the combustion-cham-
ber whleh they surround, of a bridge-wall
extension extending centrally from 1he top
of the bridge-wall up to the under side of the
boiler, the S&ld bridge-wall extension being
of tapermw form narrowest next to the com-

| bustion-chamber along the front edge of the

bridge-wall and widest along the rear edge
of the bridge-wall distant fwm the combus—
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tion-chamber and in effect narrowing the pas-
sage-ways befween the same and the side
walls of the furnace, the said bridge-wall ex-
tension having flues therein and injector-
nozzles connecting the flues upon the oppo-
site tapering sides of the said extension with

the combustion-chamber and the passage-.
ways between the side walls and the bridge- |

wall extension, substantially as and for the
purposes set forth.

Signed by me this 16th day of January,
1901.

10

GEORGE 5. GALLAGHER.

- Witnesses:
Gro. T. PINCKNEY,
S, T, HAVILAND,
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