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To all whom it may concerrs

Be it known that I, HERBERT ALLEN
WHEELER, a citizen of the United States, re-
siding at St. Louis, in the State of Missouri,

have invented new and useful Improvements

in Smokeless or Smoke- Consuming Econo-

- Mizer Fire-Boxes or Furnaces, of which the
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following is a specification.

My invention relates to improvements in

the fire-box or furnaceof boilers, kilns, roast- |
~ers, or other devices where the production of

heat without smoke is desired, to obtain a

maximum economy of fuel by securing com-

plete combustion, to maintain a uniform heat,
to reduce the cost and maintenance of the
furnace, and to avoid the waste of fuel that
usually arises when cleaning fires that are
carried on grate-bars; and with these objects
In view my invention consists of the novel
devices and combinations hereinafter de-
scribed and specifically claimed. o

In the accompanying drawings, on two
plates, Figure I is a longitudinal section
through the furnace on the line 1 1. Fig, II
1s aplan. Fig. IIlis a frontelevation. Tig.
IV is an enlarged longitudinal section on the
line 2 2. Fig. V is an enlarged section of the
ire-pot, and Fig. VI a plan of the same.
Similar letters refer to similar parts in all
the views. - - - -

Of the various applications that may be

~ made of the furnace I have shown it applied
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to a boiler ¢ for making steam, as this is the

field in which there is the greatest demand

for a non-smoke-making economical furnace,
but I do not limit its use to this purpose, as

there are many other uses where these advan-

tages are greatly desired, as in kilns for clay-
wares, lime and cement kilns, roasting-fur-

naces, heating-furnaces,or any purpose where
the most economical production of heat 18 de-

sired with the avoidance of smoke.

The fire-box or furnace consists of 4 com-
bustion-chamber ¢ between a fire-bridge b,
made of fire-brick, and a front fire-wall e,
made of fire-brick and lined on the bottom v

‘with fire-brick, sand, or any suitable refrac-

tory material. o o
The furnace isfed through fire-pots ¢, that

> are made of cast-iren, steel, or any suitable

- material, and which are kept partially filled

with fuel. The fire-pot has a door 7, working

tained by an arch ¢ and is closed

| on a hinge s, which can be used in starting or
forcing the fire, though it is usuallyleft open.

T'his door is perforated with holes 7 to admit
at least a little airforinsuring complete com-
bustion and to preserve the door by keeping

1t cool from the draft that will play through

them. A flat plate o, resting on the front

Tfire-wall e and side walls £ and made of cast-

iron or other suitable material, supports the
ire-pots g by meansof theirlipsh. ~The back
of this fire-pot-carrying plate is carried by an
angular lip %, which projects over and into a
similar reversed lip [/ on the bottom of the
front bearing-plate z, which latter rests on
the side walls f. The front fire-wall ¢ has an
arched opening p at the bottom for the co-

pious admission of air and the extraction of

clinkers and ashes. This opening p is main-
_ by a door
n, hung on a hinge . This front fire-wall is

braced by an iron or steel plate x, which is

tied into the side walls by suitable tie-rods or

anchor-bolts in the usual manner and is pro-
tected on its upper edge by the overlapping
lip m of the fire-pot plate o.

rods in the usual manner. :

The front plate 2, the fire-pot pmté: 0, and

the fire-doorsvare all perforated with air-holes
J and 3’ to keep them cool and to admit airin

small well-distributed streams to furnish the
requisite oxygen for combustion, but not in
such excess as to lower the temperature of the
combustible gases. : *
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The arch q is
sustained by suitable buckstaves r-and tie-
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~T'he operation of the fire-box or furnace con- -

sistsin filling the end of the combustion-cham-

ber ¢ with fuel and lighting it in the usual

manner, during which the fire-door 7 is kept
closed and the ash-pit door nopen. The fuel
1s then fed in small amounts through the fire-
pots g, when it forms a conical pile 4 against
the front fire-wall, with its base projecting
slightly into the ash-pitarchwayp. The fire-
pots are kept nearly full of fuel, which as it
burns away keeps seftling down and needs
frequent renewing. The ashes and clinkers

resulting from the combustion of the fuel set-
| tle down to the ash-pit archway p, where they
finally either fall out or are pulled out as a
completely -burned clinkered mass with a
hooked rod. 'The zone of active combustion
is in front of the ash-pit door, which produces
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such a heat that the ashes usunally melt and
slowly flow as a very stiif slag out at the base

of the archway, from whence they are pulled |
away as desired. Their removal has a very
oreat influence on the heat produced, as, if
they are promptly removed, thus freely ad-
mitting the air, a very high temperature 1s at-
tained, which readily softens the ashes and
clinkers, so that they flow out. If they are
not removed, they keep collecting until they
form such an obstruction to the admission of
air as to greatly check the fire, and the tem-
perature of the fire is usually regulated by
this method only—in more or less fr'equently
and thoroughly removing the clinkers from
this archway. A very import&nt feature is
the fact that the fuel is entirely burned up
by the time it reaches the archway, so that no
partly-burned fragments of fuel are removed
in taking away the clinker, which alone often
causes a loss of ten per cent. with poor fuels
when cleaning the clinkers from the usual fur-
nace in which the fuel rests on grate-bars.
The air that enters the ash-pit archway, in
passing through such a thick bed of fuel,
would producemore or less carbonic oxid, and
hence result in incomplete combustion of the
fuel. To prevent this waste of fuel, the fire-
pot doors are left open, which admits large
quantitiesof air,thatin passingthrougha thin
bed of fuel in the fire-pot is raised to quite a
high temperature, yet still retains an excess of
free oxygen from the thinness of the fuel-bed
in the fire-pot. A further supply of oxygen
is furnished by the numerous small air-holes
7', that are freely distributed in the front pl&te
z, and j in the fire-pot plate o, by which air
enters in small but numerous stre&ms which
are warmed by abstracting heat from these
metal plates, and thus ample oxygen is sup-
plied for the complete combustion of the car-
bonicoxid orother imperfectly-burned gases,
vet without lowering the temperature, so as to
decompose the hydrocarbon gases that pro-
duce smoke. Ilence the gases produced in
the gas-producer action of the big pile of fuel
in frontof the ash-pitarchway are thoroughly
burned by the excess of oxygen that 1s sup-
plied by the open-top fire-pots and innumer-
able small air-holes in the iron framework of
the furnace, thus insuring complete combus-
tion without producing any smoke, with the
consequent economy in the fuel resulting
therefrom, which is often as great as twenty-
five per cent.

The removal of clinkers without the inrush
of great quantitiesof cold air and the further
prevention of access of cold air in large
amounts in coaling, as happens with the
usual grate-bar fire-boxes, permit of a uni-
form heat being maintained, with the result-
ing economy of fuel, maintenance of uniform
pressure if used wunder a boiler, and with a
great improvement in the quality of the brick
or other claywork, if used in a clay-kiln, by
preventing the checking that occurs when the
hot ware 1s struck by cold air.

The clinkers that occasionally collect on
the front fire-wall e are worked off by insert-

ing a sharpened bar through the fire-pots and
are withdrawn through the ash-pit archway
», and the clinkers are similarly removed
from the sides and bottom of the combustion-
chamber, though nearly all of the clinkers
are found immediately in front of the arch-
way, as this is by far the most actlive zone of
combustion of the solid fuel.

This furnace is very much more economical
to build than the usual type by dispensing
with the grate and bearing bars, while for
this reason its maintenance is much less.

The fire-pots ¢ are made slightly smaller
than the holes in the plate o for their recep-
tion, so that they can be easily removed as
they burn out, and thelip /& covers and pro-
tects the space that is allowed for this free-
dom of movement.

The lower edges of the fire-pots will burn
out occasionally, but they are very simple
cheap castings and can be quickly and easily
replaced while the furnace is going by having
them freely slip through the holes made for
the min the bearing-plate o, yet the lip i pre-
vents the leakage of air on account of the
space.

The fire-pots can be made of cast-iron, steel,
bronze, or any suitable material, or lined with
slabs of fire-clay. They can be made of any
size or number, according to the size and de-
mands of the Speelﬁe apphcatlon and of any
shape or depth, though an elliptical or rec-
tangular shape and a moderate depth will
usually be found most convenient.

The fire-doors ¢ may be hinged or hung or
made to roll or slide, as may suit the conven-
ience of the particular application, and may
be made of cast-iron, steel, fire-slabs, asbes-
tos boarding, or other convenient material,
which may be perforated with air-holes or
not, as preferred.

The ash-pit door n may be hung or hinged
or slide and be made of any suitable mate-
rial.

The bridge or

fire-wall b at the back of the

| combustion-chamber is desirable to confine

the fuel to the base of the cone formed by the
sloping fuel and to retain the gasesin a cham-
ber for their thorough mixing and combus-
tion.

The ash-pit archway p may be subdivided
into a series of smaller ports or openings
through the front fire-wall ¢, 1f desired, but
I prefer to make this a single low archway
across the entire furnace for the more con-
venient removal of the clinkers and to admit
a larger supply of air, which can always be
throttled down when a low fire is desired by
lowering or partially closing the ash-pit door.

What I claim as my invention, and desire
to secure by Letters Patent, 18—

1. The combination, in a fire-box or fur-
nace, of a combustion-chamber with a front
fire-wall, with a dead or solid fireproof bot-
tom to said combustion-chamber, with one or
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more openings at the base of said front fire- | removable fire-pots hung from an overhead

wall, with removable fire-pots to sald com- | plate, with said plateinterlocking with a more

bustion - chamber, with said fire- pots sus- | or less vertical front plate, with said front -

pended by a lip from an overhead plate, with | plate perforated with numerous small holes, 135
5 sald plate perforated with numerous small | substantially as shown.

holes, substantially as shown. . - In testimony whereof I hereunto atix my
2. The combination, in a fire-box or fur- signature in the presence of two witnesses.
nace, of a combustion-chamber with a solid| © HERBERT ALLEN WHEELER.
~or fireproof bottom, with a front fire-wall to Witnesses: | - |
1o said combustion-chamber, with one or more JAMES D. ROBERTSON,

‘openings at the base of said fire-wall, with - M. N. WOODRUFF.
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