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To all whom it may concermn: -
Beitknownthatl, GUERT ELMORE WILDER,
a citizen of the United States, residing atSan-

dusky, in the county of Erieand State of Ohio,

have invented a newand nseful Steam-Boiler
Furnace, of which the following is a specifica-
tion. |

naces of that class wherein an air-blast is in-
jected into the grate-chamber; and the object
in view is to provide an improved construc-
tion by which the flame and products of com-

bustion are caused to expand in an upward |

direction from the plane of the grate-cham-

‘ber for the intimate admixture of the air-blast

with the products of combustion and also to
insure spreading or lateral separation of the

heat into currents as it passesover the bridge-
wall, whereby the heat is caused to envelop

the boiler along the sides thereof and the
volume of the products of combustion is
angmented by the air, which attainsg in-

creased combustion within the fire-box or

grate-chamber. -
To the accomplishment of these ends my
invention in one aspect consists of a furnace

‘having the side wallsof its combustion-cham-

ber expanded laterally and outwardly above
the plane of the grate, a bridge-wall with its
face adjacent to the grate arranged to slope
in opposite directions from a central ridge,
and air-blast pipes or twyers embedded in the
side walls of the combustion-chamber below
the inclined portions thereof and having a

plurality of injecting-nozzles,which discharge

air into the combustion-chamber above the

- grate.

The invention further consists in the novel
construction and arrangement of parts,which
will be hereinafter fully described and
claimed.

To enable others to understand the inven-
tion, I have illustrated the preferred embodi-
ment thereof in the accompanying drawings,
forming a part of this specification, and 1n
which— y |

Figure 1 is a perspective view with a por-
tion of the boiler-setting broken away and
illustrating the novel construction of the
bridge-wall. TFig. 2 is a vertical longitudi-
nal sectional view through the boiler and the

My invention relates to steam-boiler fur-

 line 2 2 of Fig. 3. Tig. 8 is a horizontal sec-

tion on the plane indicated by the dotted line
3 3 of Fig. 2. Fig. 4 is a vertical transverse
section through the combustion-chamber on

the line 4 4 of Fig. 3,looking in the direction

of the bridge-wall. | o
Like numerals of reference denote like and
corresponding parts in each of the several
figures of the drawings.
The boiler-setting 10in its general construc-
tion is similar to ordinary structures familiar

to those skilled in the art, and it accommo-

dates the horizontal boiler1l, of any preferred
style of pattern. The setting and the boiler
are mutually arranged to provide the back
connection or return-chamber 12, by which
the
from the longitudinal flue beneath the boiler
into the tubes of the boiler itself.

The - combustion-chamber 13 is below the

products of combustion are conducted
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front end of the boiler 11, and in this combus-

tion-chamber is the grate 14, which may be
The combus-

of any approved construction.
tion-chamber of my improved furnace 1s pe-

culiarly constructed for the purpose of per-
mitting the products of combustion and the

flame to expand in an upward direction above
the grate, and these side walls contain the
air-blast pipes or twyers that deliver a mul-
tiplicity of thin streams of atmospheric air
into the combustion - chamber on a plane

‘above the grate for the purpose of intimately

combining with the flame and products of

combustion in order to attain increased com-

bustion of the fuel and the gases, thereby con-
suming the carbon in the smoke. The side
walls 15 of the combustion-chamber rise per-

pendicularly, as at 16, for a certain distance

above the horizontal plane of the grate, and
above the perpendicular sections of the walls
the latter are flared orinclined upwardly and
outwardlyin opposite directionsto each other,
asat1l7. The cross-sectional area of the com-
bustion-chamberon the plane of the laterally-

80.
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flared portion 17 of the side walls 1s greater

than the cross-sectional area of that portion
of the combustion-chamber between the per-
pendicular portion 16 of the side walls, and
the ascending flame and products of combus-
tion from the fuel on the grate 14 are permit-
ted to expand within the enlarged upper por-

furnace on the planeindicated by the dotted | tion of the combustion-chamber.
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The bridge-wall 1S is erected vertically
within the combustmn chamber in the ordi-
nary position of the grate 14 therein, and this

bridge-wall, constructed as 1*epresented by
the drawings, constitutes one of the impor-
tant improvements which I have made in the
furnace, because said bridge-wall serves to
divide or spread the flame “and products of
combustion into a thin sheet for the purpose
of causing the currents to envelop the sides

and bottom of the boller which are exposéd

to access by the heat as it traverses the lon-

gitudinal flue, whereby a more uniform and

- equable dlstnbntmn of the heat is obtained
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forimpingementagainstthe entire under sur-
face of the boiler.
side next to the grate for med with oppositely-
inclined faces which diverge rearwardly to-
ward the sides of the cc}mbustmn-ehamher
from the central ridge or erown 21. This
ridge or crest is in the plane of the longitudi-
nal axis of the boiler-setting, soas to lie cen-
trally in the combustion-chamber 13, and the
faces 19 20 of the bridge-wall slope at corre-
sponding angles from the crest 21 toward the
side walls 15. The inclined faces of the
bridge-wall are of corresponding area,and said
faces not only ineline laterally from the crest

toward the side walls 15, but they also slope

upwardly and rearwa,rdly from the plane of
the grate 14, This bridge-wall rises a suit-

‘able dlstance above the ﬂ*rate, s0 as to form

- between its upper edge and the bottom of the

boiler a passage over "ﬁhlch the products of

combustion may pass freely to the longitudi-

nal flue, and by sloping the faces rearwardly |
and upwardly from the grate the produnets of

- combustion may escape from the combustion-

- chamber without hindrance or checking from |

40

the bridge-wall. Af the same time, hewever
the central rid ge or crest between ‘the Oppo-
sitely-inclined faees 19 20 of the bridge-wall
serves to divide or deflect laterally the flame
and products of combustion, so as to-create
currents and effect the distribution of thecir-
culating gases in a manner to cause the gases

- to bespread outinacomparatively thin sheet
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and to envelop the entn e lower surface of the
boﬂer

- The combustion of the smoke and gases
within the chamber 13 is promoted by admit-

ting atmospheric air to the chamber on oppo-

Slte sides thereof, and in order to obtain maxi-
mum efficieney in the admixture of the air-
blast with the smoke and gases without low-
ering the temperature of the combustion-
eharmber the blast is delivered from opposite

. sides of the combustion-chamber in a plane

6o

above the grate thereof and in a multiplicity
of thin streams or currents. The air-blast
pipes 22 23 are embedded in the perpendicu-
lar section 16 of the side walls 15, so as to lie
below the inclined sections 17 of sald side
walls, and these blasi-pipes are equipped with
a number of nozzles 24, which extend through
the brickwork of the walls 15 and projeet into

Tlus bridge-wall 19 hasits.

Ppipes 22 23.

chamber above the grate 14 and on the same
horizontal plane one with the other, and these
nozzles are thus arranged to deliver the plu-
rality of alr-jets into the smoke and gases

whicharisefrom the burning fuel on the grate
14. By embedding the blast-pipes in the
walls 15 of the combustmn chamber the pipes
are protected by the brickwork from the de-
teriorating effect of theheat,and asthenozzles
deliver the air-currents through the sidewalls

away from the side walls toward the central
line of the combustion-chamber, whereby the
brickwork is protecied in a measure from de-

‘struction by the intense heat within the com-

bustion-chamber.

I preter to supply the bchSt of air ﬁﬁdei
pressure to the pipes 22 23 by meansof a sin-
gle supply-pipe 25, which 1s carried through
the longitudinal flue of the furnace and has
bmnched connections with sald pipes 22 23

and as the air-blast traverses this pipe 25 it B

is heated by the escaping products of com-
bustion which ecirculate through the longitu-
dinal flue around the supply-pipe °5. In. Fig.

70
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‘the enrrents or blasts of air ﬂeﬂect the heat

S0

Qo

3 of the drawings I have also replesented a |

transverse blagt-plpe 26, which is embedded
-in the bridge-wall 18, and this transverse

blast-pipe }ms eonnectmn at 27 with the sup-

ply-pipe 25, so that a portion of the air-blast

will enter the transverse pipe 26. A series
of nozzles 30 are attached to the transverse

- blast-pipe 26 todischarge currents of air into
the combustion- chamber on lines at right an-
- gles to the currents from the nozzles of the

It will be understood that the
admission of air in bulk to the combustion-

chamber will have a tendency to lower the
temperature of the furnace, and I therefore

provide the series of nezzles which enter the
-combustion - chamber from opposite sides

thereof, so as to divide the blasts into thin

| streams, the nozzles being preferably about
one mch in diameter.

The energy of the air-
blast is reduced by friction as it traverses the
blast-pipes and the nozzles thereof, so that
the currents or streams will not be injected
into the furnace to a line beyond the middle

' of the combustion-chamber, thus leaving a

neufral space in the middle of the combus-
tion -chamber for imperfect combustion to

take place; but by the employvment of the

transverse blast-pipe the currenis of air from
the nozzles thereof encounter and mix with

the distillations in this neutral central part

of the combustion-chamber, 80 as fo attain
perfect combustion and overcome the escape
of smoke.

- By c&nstruetmg the combustion-chamber
with an enlarged or expanded upper portion
and admitting ‘the air to the combustion-cham-
ber above the grate the volume of the gases
1s matferially augmented, and they are free to

expand ata hlﬂ‘h temper ature within the com-

bustion-chamber. This construction and ar-
rangement of the pari{s not only pmwde
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the ehambez 13. The nozzles open into the | space for the heat to expand and escape from
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the plane of the grate, but the heat is pre-

vented from burning out the brickwork of

the fire-box. It is well understood that a
bridge-wall presenting a vertical straight face
across the combustion-chamber causes the
flame to pass en masse over and into the lon-
citudinal flue; but by making the bridge-
wall with the sloping faces which are inclined
in opposite direction from a central crest the
cirenlating gases are spread out and deflected
into a comparatively thin sheet which causes
the gases to envelop the entire under surface
of the boiler, and thereby apply the heat uni-
formly and evenly to the boiler-surfaces.

Changes may be made in the form and pro-
portion of some of the parts while their es-
sential features are retained and the spirit ot
the invention embodied. Hence I do not de-
sire to be limited to the precise form of all
the parts, as shown, reserving the right to
vary therefrom. |

Having thus described the invention, what
I claim 18—

1.- In a boiler-furnace, the combination of
a combustion-chamber, a bridge-wall having
its front face inclined backward in opposite
directions toward the side walls of the com-
bustion-chamber from an intermediate ridge
or crest, and also inclinded backwardly and
upwardly from the plane of the grate, and
blast-pipes extending through the bridge-
wall and having jet-nozzles opening out from
the inclined faces of the latter, substantially
as described. |

2. Inaboiler-furnace, a bridge-wall having
a ridge or crest in the plane of the median
line of the combustion-chamber, and the slop-
ing faces which incline rearwardly in oppo-
site directions from the ridge or crest, sub-
stantially as deseribed.

3. In a boiler-furnace, a bridge-wall having

a central ridge or crest located in the plane of |

S|

the median line of the combustion-chamber
and sloping upwardly and rearwardly from
the plane of the grate in sald chamber, and

the sloping faces which are inclined from the

ridee or crest toward the sides of the cham-
ber and are also inclined upwardly and rear-
wardly from the grate, substantially as de-
scribed. |

4. In a boiler - furnace, the combustion-
chamber having its side walls inclined later-
ally in opposite directions to each other and
on a plane above the grate to enlarge the
cross-sectional area of the chamber in the up-
per part thereof, combined with a bridge-wall
having its front face inclined uniformly in
opposite directions irom a cenfral ridge or
crest, and blast-pipes in the side walls of the
chamber between the grate and the inclined
upper portions of said walls, and each blast-
pipe having a plurality of nozzles which dis-
charge air through one side wall of the com-
bustion-chamber, substantially as described.

5. In a boiler-furnace, the combination ot

a combustion-chamber, a bridge-wall having
its front face inclined in opposite directions
from a.central ridge and also inclined back-
wardly and npwardly from the plane of the
erate, the blast-pipe embedded in the bridge-
wall and having the jet-nozzles projecting
throungh the inclined faces of said bridge-
wall, and other blast-pipes arranged atb the
sides of the combustion-chamber and having
nipples arranged to discharge the air-blast
transversely across the combustion-chamber,
substantially as deseribed. |

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

| GUERT ELMORE WILDER.

Witnesses:

- FRANKLIN F. LEHMAN,
TrOMAS B. HOXSEY.
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