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| T 0 all whom it ma 1/ CONCEFI:

Be it known that I, GEORGE FARR, of (‘m-
cnmatl in the countv of Hamilton and State

~of 01110. have 111?ented eertain new and useful

Tmprovements in Gas-Consuming Furnaces;

‘and I do hereby declare that the fﬂllowmﬂ 18

. a full, clear, and exact deseription of the in-
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~ heating purposes, and so that no smoke or
sooty matter shall escape from the furnace,
'_wherebv fuel is economized and the smokenui-

| ' o/, Fig. 1.

{11

| ventmn which will enable others skilled in ;
“the art t6 which it appertains to make and use

the same, reference being had to the accom-

panying drawings, and to the letters of refer- _
‘ence marked t‘flf*t een which form part of thls

specification.

This invention 1‘81&&.@ to steam-boiler fur

naces; and the object of the invention is to

o pmmde means for more perfectly causing the
combustion of the fuel and of the gases evolved |
or generated from such fuel under theinfluence |
of he%t so that all combustible matter of the |

fuel shfﬂl be ntilized and turned to account for

sance is avoided.

- Another objectis to pmvule means forkeep-

ing the hollow-iron door-frames sufficiently
cool to prevent them from warping and twist-

“ing out of shape by reason of the heat of the

0

fnmwe and at the S'Lme time heat the-air en-

tirely thereﬂn ough.
In carrying ot my invention I constyuch

| bmlt of bmck and the boilers are se

=

the frame is kept compar atively cool and air
is supplied above the fuel for causing partial
combustion of the gases 1n the fire- box. - The
superheated steam passed through the inj ject-
ing-nozzles is partially or wholly decompused
in mntaet with the hot carbonaceous gases In
the fire-box, and the resulting Carbome oxide
and hydrwen oases yield a hlgh heat upon
combustion in the combustion-chamber.

- The matter constituting my particular in-
vention hereinwill be pointed ouf in the claims.
~ My invention is illustrated by the accom-

‘panying drawings, forming part of this speci-

ﬁcatmn in whleh—— -
Fig are 1 represents an end elevation of the

fumace partially in section, for showing the

hollow door frame contalmng the steam-pipe. -
a longituadinal vertical sec- .

Fig, 2 represents a
tmn of the furnace w1th the boiler inposition.
Fig. 3 represents a perspective view of the
hollow perforated frame. . ¥ig. 4 represents a
horizontal section thmuﬂh the furnace on a
plane abovethe wx*ate bars ,asindicated by lines
Fig. 5 5 represents a vertical cross-
seetmn thrmwh the bridge-wall of the furnace
and through the bo_ﬂers. Fig. 6 is a detail
view of the bridge - wall 1n front elevatmn
showing the passages through 1it. |

The walls of the furnace A are preferably

furnace in the usnal or any desired manner.

 air- he&tlng passages or flues in the side walls {"Rach of the side walls of the furnace is con-

‘the bridge - wall,

and bridge-wall of the furnace, and place a
Stemn%uperheating ¢oll of pipe in a space of
and connect with such coil
braneh pipes hzwmﬂ 11136:0131116*-110221@8 project-

~ 1Ing through pi;}rts or openings, which} lead

40
o ___perff:,}l'mmns in its outer and inner walls for
the passage of air, and having large openings.
forming cammumcatmns between its interior
'- ehannel and the flues in. the furnace-walls,

45

Imm the hot-‘xir' flues in the fire-box and the
combustion-chamber of the furnace; and, fur-
ther, I provide a hollow door-fr :znme haJvmﬂ*

and I pass through the channel of the frame a
steam- -pipe having nozzles projecting through

~openings in the inner wall of the frame, for
- drawing air from- the outside and from the

[T a—

structed with a flue or channel, B B', opening

1 T
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at the rear end, and extending to the front end

thereof on a line slightly above thé grdte-bars,
where they conmnect by openings s with the
channel in the door-frame, and at the front end,

adjacent to the fire-box, the ports or tuy eres
b b open from the flues mto the fire-box, for ad-

mitting hot air into the body of the fuel and
these ports although placed in the 0p1)051te
‘walls of the fire- bOl&, are not placed in a trans-

QO

verse line each opposite the other, but so

that they will break joints or al_tema,te with

each other—that is, so that those in one wall

will point to the spaces between those in the

opposite wall-—whereby tlie {uel 18 more uni-
formly and evenly supplied with air. The

flues fmd foremg it into the fire-box, whereby | bmdge WE!J] D is made thick, and proﬂded wﬂ;h
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ing into the side flue, B/, and conta,mmn* the
coil of steam-pipe C, and the rear one, f, open-
ing into the side ﬂue, B, and containing the
branch steam pipe ¢, having injecting-nozzles
« @, projecting into. the ports or openings e,
which open from air-channel finto the com-
bustion-chamber H, below the boiler. The
branch steam-pipe ¢ extends through. flue B
along the side of the fire-box, and is there pro-
vided with jet-nozzles a a, prQ] jecting into the
alr-ports b 6. The branch g of the steam-coil

Cextends through flue B’ along the side of the
fire-box, ‘Llld is there plOVld&d with_the jet-
nozzles ¢, projecting into the air-ports d’ v,

leading into the fire-box. The contlmmtlon
of steam- pipe g extends into and through the
upper portion of hollow door-frame I, and 1t

18 Intended that this steam-pipe shall extend

to an adjoining furnace and through its door-

- frame, and thus on through anumber of frames

. 25

- zles i 4 project from steam-pipe g through

30

where a battery of boﬂers 18 built. The frame

F is made of metal, and preferably of wrought

or cast iron,with an interior channel, and the
outer and inner walls thereof are perforated

for the passage of alr to the fire-box. Jet-noz-

openings 1in the inner wall of the frame, for
the injection of steam and air above the ber
of fuel in the fire-box.
from the ash-pit into the air-chamber din the
bridge-wall, and an opening, o, leads from the
fire-box into air- chamber f of the bridge-wall,

~ the former for admitting air and the.la'tter_ _for

33
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permitting the passage Of hot gases into com-
bustion-chamber H without impinging upon:

the bottom of the boiler just above the bridge-
wall, where the whole volume of gases, if passed,
would injure the boiler. The ports b .and b’
and the jet-nozzles ¢ and ¢ are arr fmged re-

An opening, n, leads

two channels or spaces, the front one, d open | spectwely, on differeut planes or levels on the

opposite sides of the fire-box, in order to more .

uniformly and completely Supply air totheifuel. .

Having described my invention, what 1

-claim, and desire to secure by Letters Pateut

18—

ing complete combustion of the fuel and the

gases evolved therefrom, provided with the

Side air-heating flues, the ports or tuyeres lead-

ing fromtheair-flues into thefire-box and into

the non-combustion chamber, and the steam-

pipe laid in the flues, said tubes being at dif-

ferent levels, and having jet-nozzles opening
intothe ports for injecting hot air into the fire-
box and mixed air and gasesinto the non-com-

bustion chamber.

2. A steam-boiler or other furnace having
the air-heating flues in its walls, in combina-

tion with the hollow door- flame having a
steam-pipe provided with nozzles or openings,

1. A steam boﬂel or other furnace for caus-

45
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and openings forming a communicafion be-

tween its interior ehannel and the flues, as
and for the purpose described.
3. The furnace having the air-heating flues

in its walls connecting by ports with the fire-

box, the air chambers or spaces in the bridge-

wall, one of which connects directly by ports

with the combustion-chamber, in combination
with a coil of steam-superheating pipe located
in one of the chambers in the bridge-wall, and

-the branch pipes having jet- nozzles Proj ectmﬂ

into the air-ports, as deseubed
In testimony that I claim the foregoing as
my own I affix my signature in presence of
two witnesses.
| GEORGE FARR.
 ‘Witnesses: S
EDWARD E. KLLIS,
O. E. Durry.
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