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UNITED STATES

PATENT OFFmEQ

EMIL M. HUGENTOBLER, OF NEW’ YORK, N. Y., ASSIGNOR TO WILLIAM DE

LANCEY WALBRIDGE OF NEW YORK, N. Y.

FURNACE FOR BURNI,NG BITUM!NOUS COAL.

SPEG.LFTCATION forming part of Letters Patent No, 690, 432 dated J anumy 7, 1902,

A_pphca.tmu filed May 10, 1901, Serial No. 59,6386.

(Ne medel )

To all. whom it may concermn:

Beit known that I, EMIL M. HUGENTOBLER
a citizen of the Umted States, residing at New
York, in the county of New York and State of
New York have invented certain new and
useful Impl ovements in Furnaces for Burn-
ing Bituminous Coals; and I do hereby de-
elare the following to be a full, clear, and ex-

act deseription of the mventmn such as will

enable others skilled in the art to which it ap-
pertains to make and use the same.

My invention relates to improvements in
furnaces for burning bituminous coals, in
which the thorough and com plete combusbmn

of all the combuehble components of such

coals is aimed at, including the volatile as
well as the solid eonst1tuents

In the furnace to which this improvement
particularly relates the distillation and sepa-
ration of the volatile products and the coking

of the fuel are effected in a distinet and sep-

arate part of the furnace from that in which
the combustion takes place, said volatile prod-
ucts being afterward led through the bed of

inca,ndeseent fuel intermingled with a due

proportion of air, whereby their complete
combustion 18 effected.

‘The object of the present m:rpIevement is

to still further perfect the means for securing
the proper admission of air to that part of the
furnace in which combustion takes place, so
that the air has access to the burning mass
on all sides thereof, and also to effect the
complete aeration of the volatile components
of the fuel introduced into the combustion-
chamber.

In the accompanying dla.wmﬂ's, Iormmg a |

part of this specification, Figure 1 is a longi-
tudinal sectional elevation throun*h the axis
of the furnace, showing in peswlen for pur-
poses of illustration the front end of a hori-
zontal return tubular boiler attached thereto.
Fig. 21s a horizontal section, one half through
the top of the arch-blocks and the other half
through the plane X X, Fig. 1. Fig. 3 is a
vertical transverse section through the plane
Z Z, Fig. 1, in 1ts upper portion and through
the pla,ne Y Y in the portion below br oken
line 3 3.
larged _scale, of the inverted bridge-wall and
1ts supporting-beam.

Iig. 4 is a cross-section, on an en-

Aisa hel‘izontal return tubular boiler. Its

front B instead of reaching to the ground

and being provided with ﬁre doors and ash-
pit doors, as foran ordinarysetting, is stopped

Off below the cleaning-door C at about the

level of the bottom of the shell.
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"D isthe furnace, located belowand in front

of the boiler. _
H on top for feeding in the fuel, an opening
with door at E for kindling purposes, kept

Itisprovided with an opening

6o

closed while the furnace is in operation, and

an opening at I for admitting air to the com-

bustion-chamber by way of the ash-pit D', lo-
cated beneath the grates. -

(= 1s an arch fermmﬂ' in pmt the top of
the furnace, and benedth it is the inverted
bridge-wall, formed eE t.he matehed refrac-
tory bloeks L.

K is the ordinary bridge-wall et the rear of
ash-pit D', and between it and the inverted
bridge- wall is a gap or fire-outlet M, which
forms the only communication between the
furnace and the boiler- settmtr
of bridge-wall X is the fire- chamber D?, and

in front of ash- -pit D' is the sloped entrance—-

way D° for convenience in removing ashes,
covered with removable grating i, throun'h

which air 1is adm1tted 130 the cembustlon-

chamber.

The blocks L, made of fire- eley or other
suitable refractor y material, are supported in
position by being strung on a horizontal me-
tallic beam R, as ShOWIl in Fig. 4, which is
composed of a main web with a T-shaped
head, carrying atthe bottomoneachsidecon-

- tmuous side strips 7 by means ot intervening

ribs 7', having passages between them for the
transmission of air. The beam R rests atits
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At the rear
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ends upon the side walls of the setting, and go

openings N are provided through these walls
where the beams rest. When the blocks L

are in place on the beam, channels n are left

on each side of the web of the beam between
it and the blocks, which channels are continu-
ous with the openings N and with the pas-

sages between the ribs r', sothat air can flow

uninterruptedly from the outside atmosphere

directly into the gap or fire-outlet M down--

ward from the center of the inverted bridge-
wall. * This flow of air serves also to keep the

| metallic beam R measurably cool, being oth-
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erwise protected from the intense heat of the
furnace by the refractory bridgework L.

S S are the grate-supports, located at the
sides of the furpace against its side walls.

s In frontof the bridge-wall K isthe horizontal
- grate T beneath the combustion-chamber, &
portion of which to the left is shown pivoted
to serve as a dumping-grate, the remainder
- Dbeing shown stationary. Of course the whole
1o might be pivoted. The dumping is accomn-
plished by the ordinary lever attachments,
which for the sake of clearness are omitted
from the drawings. - In front of grate T and
adjacent thereto is aninclined pivoted rock-
15 ing grate T, formed of a series of toothed seg-
ments strung upon a pivoted rocking shaft 7,
capable of being oscillated by the usual lever
appliances. The function of this rocking
orate isto force the fuel forward into the hori-
20 zontal combustion-chamberasitis fed down-
- ward. The means for rocking the grate T"

are the usual ones, omitted for the sake of
perspicuity. Both grates T and T have am-
ple air spaces or openings through them, to

25 whiech air has free access through opening I

and ash-pit D'. | |
- Directly above and adjacent to grate T" is
the inclined fuel-support T? This is imper-
- forate, so that no air can reach the fuel rest-
30 ing thereon. It forms a portion of the front
wall of the fuel-chamber, whose rear wall 1Is
the inverted bridge-wall, before described.
The lowermost plate of this fuel-support is
- serrated to admit of the passage of the teeth
38 1%, which project beyond the other serrations
of rocking grate T*and which agitate the fuel
at the intersection and prevent its caking at
that point. An opening K, closed by a door,
is provided at the top of the inclined fuel-
46 support to admit of kindling and starting the
fire at the base of the fuel-supply. Above
the said door is the vertical front wall I of
the fuel-chamber. The fuel in this case is
supplied through an opening H in the top,
45 which preferably has a funnel-shaped chute
or hopper thereon, as shown in Fig. 1. The
fuel in this hopper ordinarily closes the fuel

in the fuel-chamber against the entrance of |

air in sufficient quantity to promote combus-
so tion. | | -
| Whileair, therefore, ispractically excluded
from the fuel in the fuel-supply chamber
down to a plane passing through the lower
edge of the fuel-support and the lower front
rs edge of the inverted bridge-wall, it has free
access to the fuel in the horizontal and rear-

wardly-extending passage adjacent to said |

supply-chamber, not only through grates T

T’, but also through the passages N n, before |

6o mentioned,and through side passages or flues

| | f,fOrmed ill 1&]16 Si&e Wa“S,pOFtS]cz, aﬂd t“‘r}rers i
g, projecting downward into said passages |

f. Theportion of fuel in the passage extend-
ing from grate T' to and into gap or fire-out-

65 let M is thus copiously supplied with air on
all sides—i. e., above, below, at the sides, and

at the front—andforms in consequence a-com-

S, ' _ 696,433

bustion-chamber in which the fuel is main-
tainedin anintensestate of combustion,while

the fuel above said passage, to which the air- 7c

supply does not penetrate, does not burn; al-
though being exposed to the heatof the burn-
ing fuel in the adjacent passage both by ra-
diation and convection it is rapidly and thor-

oughly eoked, the volatile components there- 75'

of tending to fill the chamber and some es-
caping into the combustion-passage by perco-
lation downward. To provide for the thor-
ough and complete combustion of this vola-

tile product, which is highly combustible, 8o

side ports f' are provided in the walls, com-
municating with the upper space of the fuel-

supply chamber, whereby they conduet said

volatile products into the passages f, through

| which a strong current of air flows from the

inserted twyers ¢, induced by the draft of air
flowing through the bed of incandescent fuel
in the combustion-passage by way of grates
T T', thus thoroughly aerating said volatile

35

products, while providing for their complete go

combustion by passing them bodily through
the incandescent mass of fuel. . No volatile

products can escape this passage through the

burning mass, since the fuel-supply 1s always

above the lowermost edge of the inverted 935

bridge-wall.

~ Ido notlimit myself to the ports f' and side

assaces F and ports 7 as a means of passing
e by

the volatile products through the incandes-
cent mass, since it is evident that said prod-
ucts may be conveyed so as to emerge else-
where than at the sides of the combustion-

ICO

passage through ports f*—namely, by way of -

passages terminating at the entrance or at
the bottom of the combustion-passage, as

‘shown in a copending application, or at the

top through passages n n. The current of
volatile products may, in fact, be discharged
at any point where it will effectually join the
incoming draft current or currents of air
passing through the combustion-passage, so
as to mingle with and be carried into the in-
candescent mass by said currents.

I claim and desire to secure by Letters Pat-
ent— | |

1. Inafurnaceforburning bituminouscoal,

a fuel-supply chamber, a combustion-passage

adjacent thereto, means for mechanically
forcing the fuel from the fuel-supply cham-
ber into said combustion-passage, and means
for passing air freely through said combus-
tion-passage while excluding it from the fuei-
supply chamber, by approaches or passages
entering said combustion-passage at the fronft,
the sides, the bottom, and the top thereof,
substantially as specified. -

2, Inafurnaceforburning bituminous coal,

a fuel-supply chamber, an inverted bridge-

wall at the rear thereof, openings for feeding
and for kindling the fuel in said chamber, a
combustion-passage laterally adjacent to said

fuel-supply chamber, beneath said inverted
bridge -wall, passages for leading the vola-
| tile products distilled from the fuel, from the
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fuel-chamber to said combustion-passage, and mcr-bea,m for supporting said blocks, inclosed

means for supplying air freely to said com-

bustion-passage at the front, sides, bottom,

and top thereof, substantia,lly as-specified.
3. Inafurnaceforburning bituminouscoal,
a fuel-supply chamber, an inverted bridge-
wall at the rear thereof, a combustion-pas-
sage beneath said inverted bridge-wall, ad-
jacent to said fuel-supply chamber, air-pas-
sages communicating with the external air
in sald inverted bridge-wall and opening
downward into said combustion-passage, air-
passages f/ opening into said combustion-pas-
sage at the sides thereof, ports leading from
the fuel-supply chamber into said air-pas-
sages f, and means for freely introducing air
into said combustion-passage at the front and

“bottom thereof, substantially as specified.

4. Inafurnace for burningbituminouscoal,
a fuel-supply chamber, an inverted bridge-
wall at the rear thereof, a combustion-pas-
sage beneath said bridge-wall, means for me-
chanically foreing the fuel from the fuel-sup-
ply chamber into said combustion-passage,
means for feeding air freely into said com-
bustion-passage through the sides, bottom,
and front thereof, and passages in said in-
verted bridge-wall for feeding air directly
downward on top of the fuel in said combus-
tion-passage, subsbanually as specified.

5. Inafurnaceforburningbituminous coal,
an inverted bridge-wall, formed of refactory

blocks horizontally arranged, a metallic bear- |

by the same, alr-passages n between said 35
blocks and said beam, air-passages N through |
the walls of the furnace com municating with
sald passages nn, and webs ' at the lower edge

of the bearing-beam forming air-passages be- .
tween them leading from air-passages n di- 4o
rectly downward, substanhally as specified.

6. In a furnace for burning bituminous coal,

a fuel-supply chamber, a feed -opening at

top thereof, an inverted' bridge-wall at rear
thereof, an inclined imperforate fuel-support 4§
at front thereof, a lateral combustion-passage
at bottom thereof, passing under said bridge-
wall, an inclined rocking grate at front of
said combustion-passage, a horizontal grate
beneath said combustion-passage, a brldﬂ'e- 5O
wallat therear of said passage, forminga, ﬁ_re-
outlet gap between said bridge- -wall and the
inverted bridge-wall, air- -passages 1n the in-
verted br1d0*e wall, opening downward into
the eombustlon -passage, alr-passages in the
side walls opening into the sides of the com-
bustion-passage, and gas-ports opening from
the fuel-s;l.l];)]:_)lyr chamber into said side air-

5%

passages, substantially as specified.

In testimony whereof I affix my signature 6o
in presence of two witnesses.

EMIL M. HUGENTOBLER.

Witnesses:
H. R. MACKAY,
H. W. Horvy, Jr.
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