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To all whom it May Concern:
Be it known that I, OREL D.ORVIS, a citizen

of the United States of America, residing at

Manhattan borough, New York, in the county
of New York and State of New York, have
invented certain new and useful Improve-
ments in Steam-Boiler Furnaces, of which the

My invention has reference to improve-
ments in that class of furnaces employing
both a downdraft and an updraft and hav-
ing two sets of grate-bars, of which the upper
set is the water-grate, connected by suitable
water-tubes with the boiler, and the lower set
is adapted especially toreceive the droppings
of unconsumed fuel from the upper set of
arate-bars. | B

The object of my invention is to provide a
furnace for the generation of steam or for
other purposes in which the gases resulting
from the distillation and partial combustion

of the solid fuel are consumed at a high even:

temperature and to further increase the effi-
ciency by intermingling vapors or gases dis-
tilled from a separate mass of fuel with the
burning gases issuing from the main body ot
the fuel. - *

With this object in view my invention con-
sists, essentially, in a downdraft boiler-fur-
nace provided witha dead wall forming, with
the side and front walls, a confined fire-cham-
ber; retorts located beneath the boiler adja-
cent to the side walls of the furnace and hav-
ing lengitudinal openings at their bottoms
for the entrance of the products of combus-
tion, said retorts communicating with the

combustion-chamber at their rear ends; an
‘upper trough-shaped grate located between
the retorts and supporting the latter; alower

orate adapted to receive the droppings from
the upper grate,and coking-chambers located
adjacentto and on opposite sides of the lower
grate and having lateral openings facing the
said grate. S '
The nature of my invention will best be

understood when described in connection

with the accompanying drawings, in which—

Figure 1 represeunts & transverse vertical

section on the line 1 1, Fig. 3. ¥ig. 2 is a

co similar scction ou the line 292 Fig. 3. Fig. 3

!

| of the boiller.

is a longitudinal yertical section on the line

3 3, Fig. 1.

Similar latters and numerals of reference

designate corresponding parts throughout
the several views of the drawings. |

In the accompanying drawings I have
shown my improvements applied to an ordi-
nary return tubular boiler having the usual
setting, consisting of the side walls B B, the
front wall C, and the rear wall D, although
it must be understood that my improvements

may be applied to boilers of other construc-
tions or to combined downdraft and updraft

furnaces adapted for other purposes. In

place of the usual bridge-wall, which permits.
products of combustion -
1 over its top, Isubstitute a dead wall kK, which

the passage of the

extends completely across the furnace and is

made lhigh enough to entirely close off the
fire-chamber F from the combustion-cham-
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ber G&. In the fire-chamber F and a short

distance below the  adjacent portion of the
boiler A are located two retorts R R, made of
suitable refractory material and preferably
arranged adjacent to the side walls B B of
the furnace. The said retorts extend in the
longitudinal direction of the furnace, start-

ing from the

ing through the dead wall E and are provided
at their bottoms with comparatively narrow

openings 1, extending . throughout their en-

tire length, for the entrance of the products of
combustion. The rear ends of the reforts
are open, as
products of combustion into the usual com-
bustion-chamber G, back of the dead wall E,
while their front ends are closed, although
apertures may be provided at this end for
the admission of air into said retorts. -
In the fire-chamber F is located the upper
water-grate H, consisting of a series of tubu-
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back of the front wall and pass-
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at 2, for the passage of the~

85

90

lar grate-bars a,connected by suitable headers

. The front header b is connected by pipes

10 and fittings with the front of the boiler, - '

95

while the rear header, which is preferably lo-
cated within the combustion-chamber G and
supported by a suitable pillar ¢, 18 connected
by pipes 11 and 12 ‘rear
Belowthe water-grate H is lo-

and fittings with the rear

| cated a second grate I, which is adapted to re- 100
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ceive the droppings of unconsumed fuel from |

the upper grate. On opposite sides and ad-

jacent to-the grate 1 are arranged coking-

.chambers L, having suitably - arched tops,

while the sides thereof adjacent to and facing
the grate I are provided with-apertures 13.
The said coking-chambers extend substan-
tially throughout the length of the fire-cham-
ber ¥ and are partially filled with the fuel,
such as anthracite or.bituminous coal, which
is consequently subjected to the heat within

 the fire-chamber and is gradually distilled,
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-wardly

and the ensuing vapors or gases mingle with
the: products of combustion passing down-
rdly and outwardly from the grate H.
Theretorts R R arepreferably located in close
proximity to the upper bars of the grate H
and supported between the front wall of the
hoiler and the dead wall "E by said bars and
walls N, built up on the arches of the coking-
oévens L. Airisadmitted tothe fire-chamber
from above the upper grate and from below
the lower grate through suitable doors, as
usnal. -
- The supporting-walls N for the retorts are
located gt a distance from the side walls of the

‘furmace and extend from the front wall of the

furnace to the dead wall E, thus forming air-
spaces 15 at the sides of the fire-chamber ¥
and reducing the quantity of heat lost by ra-
diation at the side walls.
H is made trough-shaped for the reception of
the fuel, and the arched tops of the coking-
chambers L and the supporting-walis N form
with sald grate contracted channels 14, in
whiehthe upwardly-passing produets of com-
bustion from the fuel on the grate H and the
vapors from the coking-chambers L mix and

‘are then drawn through the retorfs.

40

The more or less consumed gases issuing
from the rear end of the retorts enter the com-
bustion-chamber G in close proximity to the

. bottomof the boiler and on leaving said coin-
45 pastion - chamber pass through the boiler-

*Sﬂ
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‘tion is reduced, thus avoiding the usnal lower-

ing of the temperature.

fiibes ad are led to the chimney from the
front of the hoiler to the uptake and usual
draft connections, all as indicated by arrows
20. 'The circulation of the water is as indi-
cated by arrows 21. | S

It will be readily understood that by the ad-

- mixture of the distilled vapors from the cok-
ing-chambers with the gases resulting from |

the distillation and combustion of the solid
fuel a more complete combustion is effected
and the quantity of air necessary for combus-

- In practice I prefer to make the -t'rough?
shaped upper grate H substantially semicir-
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cular in cross-section, so that the gaseous

produets of combustion can pass freely and

radially between the grate-bars, and so ef-
fpcting a better -mixture with the distilled
vapors from the ¢oking-chambers L.

" What I claim as néw is— o

1. A downdraft-furnace provided with a
dead wall forming with the side and front

The upper grate

L

‘erate, substantially as described.

684,853

walls a confined ﬁre-chamber, retorts located
beneath the boiler adjacent to the gide walls

| of the furnace, and having longitudinal open-

ings at their bottoms for the entrance of the
products of combustion, and said retorts com-
municating with the combustion-chamber at

their rear ends, an upper trough-shaped grate

located between the retorts and supporting

the latter, a lower grate adapted to receive

the droppings from the upper grate, and cok-
ing-chambers located adjacent to and on op-
posite sides of the lower grate and having
lateral openings facing the said grate; where-
by the retorts receive the mixed gases from
the coking-chambers and the grates, substan-
tially as described. ) |

2. A downdraft - boller furnace provided
with a dead wall forming with the side and
front walls a confined fire-chamber, retorts lo-
cated beneath the boiler adjacent to the side
walls of the furnace and having at their bot-
toms longitudinal openings for the entrance
of the products of combustion, and said re-
torts communicating with the combustion-
chamber at their rear ends, an upper trough-
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shaped water-grate passing through the dead

wall and connected at its ends with the water-
space of the boiler; said grate supporting the
retorts within the fire-chamber, a lower grate
adapted to receive the droppings from the up-
per grate, and coking-chambers located adja-
cent to and on opposite sides of the lower
grate and having lateral openings facing said

3. A downdraft - boiler furnace provided
with a dead wall forming with the side and
front walls a confined fire-chamber, retorts lo-
cated beneath the boiler adjacent to the side

‘walls of the furnace and having longitudinal

openings at their bottoms for the entrance of

the products of combustion, and sald retorts

communieating with the combustion-cham-

ber at their rear ends, an upper grate located i

between the two retorts for the reception of
the main charge of fuel, a lower grate adapt-
ed to receive the droppings from the upper

arate, and coking-chambers located beneath
the retorts and adjacent to the opposite sides

of the lower grate; said coking-chambers be-

95
100 |

165 -

115

ing provided with lateral openings facing said

orate, substantially as described. ._
4. A boiler-furnace provided with a dead

wall forming with the side and front walls a
confined fire-chamber, an upper grate for the-

reception of the main body of. fuel; a lower
arate adapted to receive the droppings from

the upper grate, coking-chambers arranged
in the fire-chamber. adjacent to the lower

grate, retorts located beneath the boiler and
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provided with openings at their bottoms and

communicating with the combustion-cham-

ber, and walls extending along the top of the

coking-chambers and supporting the retorts,

substantially as desecribed.

5. A Dboiler-furnace provided with a dead -

wall forming with the side and front walls

a confined fire-chamber, an upper trough-
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shaped grate for the reception of the main | coking-chambers, and supporting the other -
body of fuel, connections between the water- | side of the retorts, substantially as deseribed.
space of the boiler and said grate, a lower | In testimony whereof I have hereunto set
grate adapted to receive the droppings from | my hand in the presence of two subseribing
g the upper grate, coking-chambers arranged | witnesses., e
in the fire-chamber adjacent to the lower . S |
arate, retorts located beneath the boiler and -
- supported on one side by the upper grate and Witnesses: L _.
. epmmuniecating with the combustion-cham- |. EUucGENE P. HENDRICKSON,
.o ber, and walls extending along the top of the | A. FABER DU FATUR, Jr.

' OREL D. ORVIS. -
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