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- ticularly applicable to steam- bmler furnaces,
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To all whom it ma,y conecern:

Be it known that we, GEORGE S. HUFF and
JAKE J. HUFF, citizens of the United States,
residing aft Indlanapohs in the county of
Marion and State of Indlana have invented
new and useful Improvements in Smoke-Con-
suming Furnaces, of which the following i is a
spemﬁcatmn -

Our invention relates to certain new and

useful improvementsin furnaces, and is par-

and will be hereinafter more fully set forth
in this specification and particularly pointed
out in the claims.

The object of our invention is to provide a
furnace in which there are a series of deflect-
ing-arches arranged in such a manner that
the heat of eombustwn 1n the furnace is in-
creased and the formation of smoke is effectu-
ally prevented. We attain these objects by
means of the arrangement of the arches in
the furnace and the form or construction of
the furnace illustrated in the accompanying

drawings, in which similar numerals of ref-

erence deswnate like parts throughout the
several views.
Figure 1 is a Iong1tud1na1 sectional elew a-
tlonal view of ourinvention ofafurnace. Fig.
2 18 a transverse sectional elevational view of

> the same, takenthrough the line A B, (see Fig.
1;) and Flg 3 is a similar view, taken through |

the line C D. (See also Fig. 1. )
The boiler 1, which may be of any of Lhe
well-known types in general use, is mounted

in the settm g2over the furnace 3 in the unsual

- way.

40
45

59

The furnace 3 is provided with the door 4,
the grate 5, which may be either of the shaker

type, as 111ustrated in the drawings, or of any
other form applicable to this type of f urnace,

the ash-pit 6, the DI'IIIO‘G wall 7, and the rear

uptake 8.

To the reaf of the D'rate 5 and directly in
front of the br1dn'e-wa11 7 is situated a sec-

ondary furnace or ﬁre -pit 9, whieh is provided
with a dumping-grate 10, the top surface of
which latter is situated below the level of the
top of the grate 5, and between said furnace-

gratesd and said dumpmmm ate 10 is situated
the dividing plate or wall 12, which extend% h

ograte 10 to close com mumcatlon between the
ﬁre -pit and the ash-pit 6. The top poxrtion of

' downwmdl from the grate 5 to the dumpmn*- |

the plate 12 is preferably of cast-iron and is -

constructed with the inclined shelf 13, which
inclines downwardly from the grate 5 toward

the fire-pit 9, and said inelined shelf is pro-
| vided for the purpose of facilitating the fall

of the fuel from the grate 5 into the ﬁre plt
or secondary furnace 9. .

The series of depending arms 14 formed on
the grates 5 are connected together by a-com-

mon connecting-rod 15, to be operated to si-
multaneously sha,ke or dump the grate 5, and

the outer prolonged end of said (,onnectmﬂ'-

rod 15 is connected to the lever 16, by whleh |

means said grates 5 are manually 0perated
- The dumping-grate 10 is provided with a

depending arm 17, which is connected to the

dumping-lever 18 by the connecting-rod 19,

‘and by which means the said dumpmg-grate

55

60_. |

7o

10is either held in the position shown or man- _

ually operated to dump. |

A fire-arch 20 extends forwardly from the
bridge-wall over the fire-pit 9 and has its for-
Wa,rd open portion directed toward the main
furnace. The top of the arch 20 is also con-
caved to conform with the curvature of the
bridge-wall and to form the fireway 21, be-
tween the top of said arch and the boiler.

The forward fire-arch 22 is closed at its

front end by the front of the setting and the
fire-door, and has its bottom or concave sur-
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face slwhtly higher or above the level of the

bottom or concave surface of the fire-arch of
the fire-pit 9, and the said arch extends back-

wardly from the boiler-front toward the rear
of the furnace and has its open end directed

toward the open end of the fire-pit arch 20
for the purpose of directing or conducting

the colder gases generated by the combustion
of the “gleen or fresh fuel when fuel is
placed in the furnace against the hotter gases

as they are discharged from the mouth of the
fire-pit 9, and by this means reheat or super-
heat said cooler gases and promote theirper-
fect combustion and prevent the formatmn of
smoke.

In order to f urthel promote the combustion

of the fuel i in the crra,te 5 of the main fur- 1cOo .
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nace, particularly that portion of the gases
under the forward arch, we provide the air-
box 23, which extends elencr the side of the

ash- plt directly under the main grates, and
said air-box is provided with a series of out-
let-openings 24, through which the air under
presslire escapes and impinges against the
deflecting-plate 25, which latter is inclined
downwardly and toward said air-box for the
purpose of deflecting the air upwardly against
the under side of the grate. The deﬂeetmg-
plates 25 extend alenﬂ' the side of the ash-pit
its entire length and are bolted or otherwise
secured to the grate-bar supports 26. Air
under pressure is supplied to the air-box 23
by a suitable fan or blower 27, which may be
driven by belt-power or taken from a motor
direct.

Fuel is first placed upon the grate of the
main furnace 3, directly under the front fire-
arch 22, and when said fuel has been thor-
oughly wmted is moved backwardly toward
the fire- p1t 9 to make room for a {resh charge
of fuel. The gases escaping from the fuel on
the grate of the main furnace are directed to-
wmd the mouth of the fire-pit to meet the
heated air and gases as they are discharged
from said fire- plt 9 to reheat or superheat and
support the combustion of the said gases es-
caping from the main furnace, and thereby
absolutely prevent the formation of smoke.
The fuel is gradually moved on the main
grates toward the fire pit 9, into which it falls
at the time it has been completely coked and
reduced to the incandescent state. 1{ is at
once clear that all the air passing through the
incandescent fuel éontained in the fire- -pit 9
will be heated to a degree sufficient to main-

tain a pe1feet eombustlon of the combustible

gases escaping from the fuel on the grates of
the main furnace, and it will also be seen
that the erreun*ement of the secondary fur-
nace 9 in its 1e1at10n to the main furnace 5
is such that the escaping gases from the sec-
OHddly furnace will discharge directly to-
ward the main furnace and intercept the
gases from the latter as they pass to the up-
take 8. IIenceit isobvious that as the gases
from the main furnace come in eentact and
become intermingled with the intensely-
heated gases from the secondary furnace the
former become consumed by the latter.

Having thus fully described this our in-
vention, What we claim as new and useful, and
desire te coverby Letters Patent of the Umted
States therefor, is—

1. Inafurnfwe the combination with a main
furnace,and the brldﬂ'e ‘wall thereof, of a divi-
sion- wallarran ged between said main furnace
and said bridge-wall to form a secondary fur-
nace between the. main furnace and said
bridge-wall, the secondary furnace being in a
pla,ne belew the main furnace and edapted to

- receivethe fuel in acoked state from the main
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furnace, a fire- arch arranged at the front of |

cases of combustion rearwardly, and a fire-
arch extending forwardly f10m the bridge-
wall and over the secondary furnace, ‘Where-
by the gases from the eeeonda,ly furnace are
d1scherwed into the main furnaceand caused
to intercept and consume the combustible

‘gases of the main furnace in their passage to

the stack

2. In efmnaee thecombination with a main

furnace,and the brldﬂ'e wall thereof, of a divi-
swn-well arranged between said main furnace
and said br 1dfre wall to form a secondary fur-
nace between the main furnace and said
bridge-wall, the secondary furnace beingin a

' plene below the main furnace and adapted to

receive the fuel in a coked state from the
main furnace,a fire-arch arranged at the front
of the main furnace and edepted to deflect
the gases of combustion rearwardly, and a
ﬁre-m ch extending forwardly from the bridge-
wall and over the secondary furnace, said
fire-arch teumna,tmg at a point 1mmed1etely
above and in vertical alinement with said di-
vision-wall, whereby the gases from the sec-
ondar yfurne(,e are discharged into the main
furnace and caused to intercept and consume
the combustible gases of the main furnace in
their passage to the stack.

3. Inafurnace,the combination with a main
furnace, and the budﬂ'e wall ther eof, of a divi-
smn-well arranged between said main furnace
and sald brldfre-well to form a secondary fur-
nace between the main furnace and said
bridge-wall, the seeendezy furnace beingin &

plane below the main farnace and edapted to

receive the fuelin a coked state from the main
farnace, the top of said division-wall being
inclined toward the secondary furnace to fa-
cilitate the passage of the fuel to the latter, a
fire-arch arranged at the front of the main
furnace and edapted to deflect the gases of
combustion rearwardly, and a fire- axch hav-
ing its upper and lower sides concaved ex-
tendmn' forwardly from the bridge-wall and
over the secondary furnace whereby the gases
from the secondaly furnaee are discharged
intothe main furnace and caused to mtercept
and consume the combustible gases of the
main furnace in their passage to the stack.
4. Inafurnace,the combination with a main
furnaceand the br idge-wall thereof, of a divi-
sion-walllarranged between said mainfurnace
and said bridge-wall to form a secondary : far-
nace between the main furnace and said
bridge-wall, the eeeonda,ry furnace being in a
plene below the main furnace and edepted to
receive the fuel in a coked state from the main
furnace, the top of said division- wall being
111(311ned toward the secondary furnace to fa-
cilitate the passage of the fuel to the latter, a
fire-arch arranged at the front of the main
furnace and edapted to deflect the gases of

| combustion rearwardly, and a fire-arch hav-

ing its upper and lower sides concaved ex-
tendlnﬂ' forwardly from the bridge-wall and

the main furnace and ad.epted to deflect the | over the secondelyfurnece,whewby the gases
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~intothe main furnace and caused to mtercept.
and consume the combustible gases of the |

690,580

from the seeonda,ry furnace are dlseharﬂ'ed

- main furnace in their passage to the stack,

sald fire-arches being arranfred in dlfferent

~ horizontal planes.
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5. Inafurnace, the combmetlon WIth a main -

furnaee, and the bridge-wall thereof, of a di-
vision-wall arranged between sald main fur-
nace and said brid ge-wall to form a secondary
furnace between the main furnace and the

bridge-wall, a fire-arch arranged at the front.
of the main furn ace and adapted to deflect the
gases of combustion rearwardly, a fire-arch
extending forwardly from the bridge-walland
over the secondary furnace whereby the gases.

from the secondary furnece are dlscherged
into the main furnace and caused to inter-

cept and consume the combustible gases of

themain furnace in their passage to the stack,
mmeans at one side and below the grate of the
main . furnaee for feeding air thereto, and

]
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means for deflecting the air upwardly throun'h _

said grate.

6. Inafurnace,the combmebmn with a main

f urnace, a set.onda,ry furnace, and a dividing-
wall between said main furnace and said sec-
ondary furnace, of an air-box extending lon-

gitudinally beneath the grate of the main fur-

nace and provided mth a series of air-outlet

openings discharging below said grate, a de-
flecting-plate arranged beneath said grateand
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opposite to said air- box, whereby the dis-

charged air is deflected upwa,rdly, and means
for supplying air under pressure to said alr-
box.

In test1mony whereof we have hereunto set:

our hands in the presenee of two subserlb

ing Wltneeees
-~ | GEORGE S HUFF.
- JAKE J. HUFF .

Witnesses: .
- THOMPSON R BELL
- J08. M. BERAUER.
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