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To all whom it may concern.:

Beit known thatI. Livr STEVENS, of Wash- |

‘ington city, in the District of Columbia, have
invented a new and useful Improvement in
- Furnaces for Steam-Boilers; and I do heréby
declare that the following is a full and exact
- description thereof, reference being had to the

- accompanying drawings, and to the letters of
reference marked thereon, making a part of
this specification. =~ -
My invention relates to Improvements in the
construction of furnaces for steam-boilers, and
has for its object to produce a perfect combus-

IC

tion and consumption of the gases evolved

15 from the burning fuel, and a consequent pre-

vention of smok
eration of steam therewith. -

In the accompanying drawings, Figure 1 is

a longitudinal section taken centrally through

20 my Improved furnace, constructed under s

tubular boiler, the boiler being shown 1in ele-
vation; Fig. 2 is a transverse section in line x
x; and Figs. 3 and 4 aresimilar sections in the
‘ines y y and # z, vespectively, of Fig. 1.

A. represents the tubular boiler of any ap-
proved form,supported in the customary man-
ner by the walls A’ A/, of the furnace for heat-

25

ing the same.- B is the. ash-pit, and B’ the |

fire-chamber of the furnace. B are its grate-
bars; D, the ash-pit door, and D’ the fire.door.
The bridge-wall C, at the rear of the ash-pit
and fire-box, is made hollow, and is carried u p
far enough above the grate-bars to give proper
depth to the fire-chamber B, and upon its top
35 @ superheater, G, of any approved construe-
tion, is fitted and connected with the boiler.
This superheater is also connected by one or
more pipes, H H, with a transverse perforated
pipe, I, fitted under the grate-bars, so that.a
4o supply of superheated steam is emitted there-
‘from in fine jets into the ash-pit B, to be car-
ried up between the grate-bars B, and through
the bed of incandescent fuel thereon.
this hollow bridge-wall C a hot-air chamber,
45 K, 1s formed, and it is made to communicate
by a series of apertures, I K, pierced in op-
posite directions through the inclosing-walls
C, near the top thereof, both with the fire-
chamber B’ on one side, and with a combus.
50 tlon-chamber, M, on the opposite side thereof.

.-30_

The hot-air chamber E is supplied with air by

€ and an economy in the gen-

Within .

posed between the rear wall,

O of the fire-chamber,
K’ being about on a level with

i

tween the bridge-wall (U, back of the fire-cham-
ber and a second wall, T, built transversely

r'LI‘]:le conibﬁstionfchatnbér M is inclosed be-

95

under the boiler, and whose upper portion

alone is pierced with a seriés of smalj aper-
tures, L' I'. (See Fig. 4.) A hanging wall
or deflecting-arch, K K, (see Fig. 3,) 18 inter-
L, of the com-
bustion-chamber and the hollow bridge-wall
the top of the open arch

wall C. The effect of this arch is to check the
hot currents of combustible gases sweeping
over the top of the wall C and divert and de-
flect them downward toward the lower solid

portion of the rear wall, I, and thereby form -

countless eddies and counter-currents within
the combustion-chamber before reaching the

the top of the

6¢c

series ofsmall upper discharge-apertures, L/ I/.

In the operation of my improved furnace
the combustible properties of the gases es-
caping unconsumed from the bed of incan-

75

descent fuel upon the grate-bars in the fire- ,l

chamber B areincreased,and they are rendered

more ready for oxidation by the discharge of

a small-supply of highly superheated steam
beneath the grate-bars at the point where the
fuel is alwaysin its most perfect state of cony-

8o |

bustion. This small amount of steam is read- -~

candescent fuel, and th
bonic-oxide gas formed
commingle .
1ng from the fuel before they pass up over the
bridge-wall, and by combining therewith in-

e hydrogen and car-
by its decomposition

‘crease the percentage of their combustible
properties. In this condition, and at the mo-

1ly decowposed in passing up through the in-

with the uncensumed gases escap-

ment they pass in an intensely-heated and

means of the minute currents of hot air ad.

‘highly-inflammable condition over the bridge-
‘wall C, they are supplied with oxygen by

05

mitted thereto from the hot-air chamber E

first through the apertures F and then through

the apertures F’in the top of the wall, which

said currents serve' to induce and 1ntensify
their combustion. The jets of pure hot air
which issue from the apertures FE are bro ught

more or less into opposition to sald currents of

-

100
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hot unconsuimed gases as they are deflected by

the arch or hanging wall K, and, tecoming
thoroughly admixed therewith in the whirls

and eddies which are created within the com-

bustion-chamber M, by reason of the peculiar
combination and arrangement of said hanging
wall K K, with reference to the top of the bridge-

wall C, and to the series of cellular discharge-

IO

20

25

. openings L. L in the upper portion of the rear

wall, L, of said combustion-chamber, induce a
complete combustion of said gases.
ignition and complete combustion of the in-
flammable gases within the combustion-cham-
ber they are made to develop and impart an
increased percentage of heat to the boller
above said chamber, as well as in passing for-
ward thence through the boiler-flues, while no
unconsumed -particles whatever will remain
to be discharged in the form of smoke.

My invention differs from that described in

Letters Patent to H. M. Brady, No. 294,007,
of February 28, 1884, in that in Brady’s fur-
nace no superheater 1s employed. The steam
and air are delivered at a comparatively low
temperature to the gases after they have part-
ed with muech of their caloric and are meas-
urably cooled, and the second or rear bridge-
wall of the combustion-chamber is provided

By this

with a large full discharge-opening, whereas

in my invention the steam is highly super-

“heated and then delivered under the i1ncans

35

40
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“descent bed of coals in the fire-chamber, so
‘that the heat-units absorbed in its decompo-

sition are qnickly returned to the furnace.
Highly - heated air is supplied through the

bridge-wall immediately at the rear of the
fire-chamber to the admixed ‘
fuel and steam when they are at the hottest,

and in such manner, by reason of thearrange-
ment of the hanging wall in combination with
the series of smallapertures in the upper part
of the rear wall of the combustion-chamber, as
not to reduce their temperature, but by a quick
complete .admixture therewith promote an
immediate ignition and combustion thereof.
It differs from the invention described in the

patent to P. W. Frain, No. 285,837, October

2, 1883, in that in Frain’s furnace mo pro-

vision is made for increasing the combustible

properties of the gasesleseaping_from the fuel

oases from the

351,475

£

| by means of supel*héated steam,ﬁrhil'e' the sap-
| ply of air is admitted at a comparatively low

temperature to-the second or combustion
chamber beyond a deflecting-arch therein at a
point where the escaping gases have already
become measurably cooled. In its construc-
tion also the second or combustion chamber

53

is so shallow as that it does not perform the

funection of creating eddies and counter-cur-
rents, which in my device are of great im- 60
portance in connection with the admission of
hot air, as specified. Moreover the outlet
from said chamber is not broken up into a se-
ries of small apertures. -

"I do not herein claim the construction of 65
the bridge-wall C with its inclosed hot-air
chamber E, nor the combination therewith ot
the superheater G, nor, broadly, the arrange-
ment of a combustion-chamber at the rear of -

the fire-chamber, nor the combination of a 70

deflecting arch or hanging wall with said
chamber and the bridge-wall.
What I claim as my invention 18— |
The combination, in a furnace, of the fire-
chamber and ash-pit, the hollow bridge-wall

. 78
back of the same, the combustion - chamber

formed in the rear of the bridge-wall by a

l

transverse rear wall pierced with a series of
eduction-flues in its upper portion, the hang-

ing wall or deflecting arch interposed between 8o
the bridge-wall and rear wall, the air-chamber
formesd within thehollow bridge-wall and pro-
vided with aninduction-opening communicat-
ing with the ash-pit, and eduction-ports com-
municating with the fire-chamber and com-
bustion-chamber near the top-of the bridge-
wall, means for controlling the supply of air .
to the hot-air chamber, and a superheater
within the furnace, communicating by dis-
charge-pipes with the ash-pit, all substan- o
tially in the manner and for the purpose here:
in set forth. o | |
In testimony whereof I have. signed my
name to this specification in the presence of
two subscribing witnesses. =~ |

- LEVI STEVENS.

Witnesses:
B. L. ARBECAM,
H. G. MORSE.
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