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To all whom it maly COnCerw:

Beit known that I, GEORGE S. GALLAGHER,
a citizen of the Umted States, residing at the
borough. of Manhattan, in the city, county,

and Sbate of New York, have invented an Im-

provement in Smoke- Consumlnﬂ' Devices for
Farnaces, of whleh the followmﬂ' is a speclﬁ-
cation.

The object of my present invention is to in-

sure the perfeet consnmption of the products
of combustion in furnaces beneath the boiler

and before the same pass over the bridge-wall

and through the tubes of the boiler, so that

the units of heat are increased to the maxi-
mum efficiency both under the boiler and in
the boiler-tubes. This I accomplish by draw-
ing the smoke and unconsumed gases from
dlre(_,bly of
through flues in the furnace-walls, refurning
the same commingled with an abundance of

air by the force of injectors into the combus-

tion-chamber of the furnace under the boiler
and at a short distance above the bed of fuel,

where the same burns readily and perfect.

combustion is effected. Flues are made in

the sides, front, and bridge-wall of the fur-

nace, and Lhroabs connect the said flues with
the fire-chamber adJacenb to the bed of fuel,
and series of openings having injector-noz-
zles therein open from the said flues to the
combustion-chamber, the nozzles projecting
from pipes in said flues, into which pipes

airis forced. The details of construction are
| combusbmn (.,ha,mbm beneath the boiler.

hereinafter more particularly set forth.

In the drawings, Figure 1is a vertical cross- |-

section of a furnace, illustrating my inven-
tion. Fig. 2 is a sectional plan of the same
at x = of Fig. 1. Fig. 3 is a longitudinal sec-
tion through the front and bridge walls and
orate-bar below the boiler, and Flﬂ" 41s a ver-
131(33?1' cross-section from- the IIISIde below the
boiler looking toward the fuel and ash doors.

The side walls a a, the front wall b, and the
bridge-wall ¢ and the foundation thelefm are

pr ofer ably built,as usual, of brick. The grate-

bars d are wppmted in any usual manner,
and the front wall of the furnace is pmwded
with fuel-doors 2 and ash-doors 3, and the
ash-pit e, is as usual, below the grate-bars d.

centrally by a partition.

* the bed of fuel in all dlleCtIOHb_

g h, running horizontally and lengthwise of
the walls, and I provide companion fiues 2 in
the bridge-wall ¢, said flues 2 being separated

flue fin the front wall is provided with a
throat /' between the fuel-doors. The flues

g and ~ in the side walls are provided with

throats ¢’ and A', and the companion flues ¢

in the bridge-wall are provided with throats2'.

These throats open into the various walls

closely adjacent to the level of the grate-bars
or sliehtly above the same, and they are of

liberal dimensions, contracting as they ex-
tend toward the flues in the walls.

A pipe k&, Fig. 2, enters the furnace-wall
from one side and, with ‘branches, passes

through the companion flues 72, throungh the
flues h and £, and the side flue g, and between
the said flues f, ¢, and / and the fire-cham-
ber are series of connecting-openings, and in

these openings are injector-nozzles 4.

Air under pressure is supplied to the pipe
k and fills the same throughout its length, as
well as the injector- nozzles, the sald air issu-.
ing from the injector-nozzles through the se-

ries of openings horizontally into the combus-
tion-chamber.a short distance above the bed
of fuel. In this manner aforced draft or suc-
tion is created, drawing the air out of the said
flues and dmw ng into the flues through the
throats the Smol{e and unconsumed produetb
of combustion from directly above the bed of
fuel, preventing the same rising up 111130 the

The smoke and unconsumed plOdﬂCtb of
combustion pass through the series of open-

ings from the flues into the combustwn cham-

ber, where an abundant supply of air com-

-mmﬂ*les therewith, so that the air, with the
oases and smoke, 1s Subsmntmlly perfectly

c,onsumed in the combusmou eha,mbel be-

neath the boiler, and the heat is brought up
‘thereby to the maximum capacity, bhe hot

gases passing over the bridge-wall and through

_the tubes of the boiler, in t]ll“a maliner not on ly

effecting great economy,_but also consuming

the smoke, so that the same is not given off

into the atmosphere to be objectionable.
In connection with the companion flues ¢

(See Fig. 2.) The
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of air and to ta,ke the same from beneath the
grate-bars through flues I m in the side walls
of the furnace, w Ltll throats or openings into

These | jJected air draws the smoke and unconsumed |

the ash-pit beneabh the grate-bars.
flues extend upwardly a shor‘t distance and

then horizontally back to the bridge-wall and |

then through the bridge-wall, the one passing

below the obher and the ends of the flues.

opening into a,nd terminating in the compan-
ion flues —that is to say, Lhe flue [, Fig. 3,

passes through the left-hand furnaee Wall'

back to the bridge-wall in a plane behind the
plane of the companion flues. The flue! then

rises to a level with the companion flues? and

extends horizontally therewith behind the

saild flues,with a return end, (see Fig.2,) into

the right hand of the companion flues 1.
The flue m in the right-hand wall of the

furna,oe rises and passes horizontally rear-

ward to the plane agreeing with that of the

- filue ! and passes .across hcn izontally through

25

the bridge-wall below the flue I, and before
1eaeh1uu‘ the opposite side wall of the furnace

the sa1d flue m extends forward and upward

Into the dlsmnt end of the left-hand compan-
1on flue <.

fold—first, to introduce a surplus of air, and,

- second, to warm the air daring its pdbSdﬂ'G
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through the heated walls of bhe furnace, so
that when the same is forced,with the smoke'
and unconsumed products of eombustlon out
‘Into the combustion-chamber of the tumace

the same will be sufficiently warm to readily

commingle with the heated gases a,nd be COnN -~
snmed.

the air required can be conveyed through the

pipe & and the injector-nozzles 4, and I would -'

remark that the air coming bhrouﬂ*h the pipe
k and injector-nozzles is wa,uned in transit

through the walls of the furnace, so that the |

same becomes partially heated befme being

Introduced into the combustmn ch&mber of
the furnace. |

In this impr ovement the various m,]eetor-
nozzles force the air, smoke, and unconsumed
products of eombusblon in jets toward one
another from opposite sides and ends of the

fire-chamber, causing them to impinge upon
~one another at the point of meeting and to

burn with fierceness and great heat and- at
the same time forming an a(,twe strata in the
combustion-chamber, preventing the smoke
and unconsumed products rising to interfere

~with the desired combustion of the commin-

gled materials,

I claim as my invention—

1. The combination in a furnace with ‘rhe
grate-bars and the walls, of fines placed hori-

| zontally in the said wa,lls and throats.in the

said walls connecting the fire-chamber &d:]&-’

cent to the bed of fuel with the said flues, se-
ries of openings in the inner surfaces of the
said furnace-walls connecting the said flues

with the combustion - chamber beneath the
‘boiler, plpes for air under pressure in sa,ld}

The object of these flues is two-

661.760

flues and injector-nozzles connected to and
extendmn‘ %rom the said pipes into the said

series of openings, whereby the action of in-

products of combustion off the body of fuel
into the said flues and forces the same com-
mingled with air into the combustion-cham-

ber to beconsumed, substantially as set forth.

2. The eomhm&tlon in a furnace with the
agrate-bars, the side and front walls and the
bridge- _wall of fluesin the said walls, throats
in the sald walls connecting the fire-chamber
adjacent tothe bed of fuel with the said flues,
series of openingsin the inner surfaces of the
sald furnace-walls connecting the said fiues
with the combustion -chamber beneath the
boiler, pipes for air under pressure in said

flues and injector-nozzles connected to and
extending from the said pipes into the said
series of openings, whereby the action of in--

Jected air draws the smoke and unconsumed
produects of combustion off the body of fuel

into the said flues and._forces the same com-
mingled with air into the combustion-cham-

Dber to beconsumed, substantially asset forth.
3. In a furnace, the combination with the
grate-bars and the side and front walls, of

flues in the said walls placed horlzontally,

central throat between the fnel-doors in the
front wall rising and opening into the flue in
the said wall, adJacent throats in the side
walls with upward inclined portions connect-
ing the same with the ends of the flues in the
side walls, the said throats being adjacent to

‘the surface of the bed of fuel upon the grate-
I do not limit myself to Lhe employment of |

the flues [ and m, as it may be foand that all

bars, series of openings connecting the said
ﬂues in theside and front walls with the com-

‘bustion -chamber of the furnace below the
boiler, pipes in said flues and injector-nozzles
extending from said pipes into said series of

openings for air under pressure, which is

forced through the said pipes and nozzles and

actsto draw the smoke and unconsumed gases

off the bed of fuel, and to force the same com-
mingled with air 'into the combustion-cham-

ber of the furnace to be consumed, substan-
tially as set forth.

4. In a furnace the combmatwn with. bhe

walls and the grate-bars and the bridge-wall
extending across between the side walls of
companion flues extending within across bhe |

sald bridge-wall and series of openings con-
necting the sald flues with the combustion-
chamber of the furnace beneath the boiler,

‘throats in the said bridge-wall adjacent to the
‘bed of fuel extendmﬂ'lear ward and rising and
Joining with the sald companion flues, pipes
| in the said companion flues and nozzles con-

nected thereto and extending bherefrom into
the series of openings, the said pipes carrying

air under pressure which is forced through

the said nozzles to draw the smoke and un-

‘econsumed products of combustion off the fire,
~and which, when mixed with the said air, is
foreed mta the combustion-chamber to be con-

samed, substantially as set forth.

5 In a furnaee the combmatwnlwnh the_
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xmlls and the wmte bars and thé bridge- wall !

‘extending across between the side wa,l]'-, of

companion flues extending within across the
said bridge-wall, and series of openings con-

“necting the said flues with the combustion-
'ch&mbei of the furnace beneath the boiler,
throats in the said bridge-wall adjacent 130|
the bed of fuel extending rearward and rising

and joining with the said companion flues,
pipes in the said companion fiues and nozzles

connected thereto and extending therefrom
into the series of openings, the said pipes
“carrying air under pressure which is forced
through the said nozzles to draw the smoke |

and unconsumed products of combustion of

‘the fire, and which when mixed with the said
air, is forced into the combustion-chamber to

co

| be consumed, and flues in the side walls and

into the ash-pit beneath the grate-bars and

extending rearward and rising and connect-

ing with parallel horizontal flues extending
across through the bridge-wall behind the
companion ﬂue% and return ends connecting
the said flues with the opposite ends of the
companion flues, substantially as and for the

| purposes set forth.
Signed by me this 5th day of Janumy,

1900

GEORGE .S. GALLAGHER.

Wltnesses -
Gro. T. PINOKNEY
S. T. HAVILAND.
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