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- vey the heat produced by the consumption of
the fuel to the exterior and thereby more ef-
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To all whom it may concern:
Be it known that I, Isaac D. SMEAD a citi-

zen of the United States residing at Toledo, |

in the county of Lucas and State o_f Ohio, have
invented certain new and useful Improve-

ments in Warm-Air Furnaces, of whwh the

following is a specification.

My 1nvent10n relates to furnaces of that
class used for heating large buildings—such
as school-houses, churches, court-hou ses, and.
- the like; and the invention consists in con-

structmﬂ' the body of the furnace of plates

having both interior and exterior heat-con-.

duetmﬂ' flanges, in 80 constructing and ar-
mnging- the interior flanges as to form a se-
ries of vertical flues for the heat and smoke,
In providing a smoke-flue along the top of

the body and connecting the same with the
vertical flues and the fire-chamber by a nar-

row opening or throat, and in a peculiar con-
struction of the grate Whereby the fire iIsmade
to burn at the sules of the fire-box, and in cer-
tain other details, all as heremafter set forth.

Figure 1 is a perspeetwe view of the fur-

nace, looking from the rear and ha,vmn* one
side broken away to show the interior.
2 18 a transverse vertical section on the line

x « of Fig. 3. Fig. 3 is a side elevation, and

Fig. 4 a transverse section on the line ¥ y of
Flﬂ‘ 2.

The object of this invention is to produee
a furnace which shall more effectually con-

fectually utilize the fuel consumed.
To construct a furnace on my plan, I form
the body of a series of plates A of the form

shown in Fig. 2, and which plates have very
wide ﬂanﬂ'es B pro;]eetmn' from their exterior:

faces at rlﬂht angles, and also a correspond-
ing series of flanges C projecting at right an-
ﬂ‘les from their mtenor faces as shown 1in
Fws 2and 4.

AS shown in Fig. 4 the e"!ctellor and inte-
rior flanges are dlrectly opposite each other,
thus maklnﬂ' them, as it were, eontmuous
whereby the heat taken up by the interior
anges 1s more effectually conveyed to the
extenor

The exterior flanges B preferably extend

from the top of the smoke-flue G down to the |

4 i

Flb 1.
J

Ty,

shown in Fw 2.

| bottom of the walls of the fire-box, Wh—i—le the

interior flanges C extend from the throat of

the smoke-flue down about two-thirds. or
[ three-fourths of the way to a point where the
side walls A’ begin to incline outward, as

shown in Fig. 2.

33

Theside plateb A are eurved inward to form |

an arched top to the fire-box, but instead of
meeting at the center of the top they are s0
formed as to leave a narrow space or throat

I at that point, and above which they are

~curved in a semicircular form, so that when
the plates forming the walls of the two sides
of the fire-box are placed in position and
‘| united the two semicircular portions at the
top form a-continuous circular smoke-flue G,

which i IS connected to the chamber of the fire-

‘box by a continuous narrow opening or throat

I, as shown in Figs. 1 and 2.
The plates A are provided with narrower
flanges e at their edges, by which they are

| bolted: together, as shown in Figs. 3 and 4,

and they are also provided with a longitudi-
nal flange o at the top for the same purpose,
as shown in Figs. 1, 2, and 3.

The plates A, whlch form the snfie walls of
the furnace, are inclined outward from a

point some distance above the point where

the side grates rest against them to the ter-

-mmatlon of said plates below the grate, as
The result of this construe-
tion is that the ashes tend to fall away from

| -

the sides instead of banking up against the
side walls, as is usually the case, and a free

open space is left below the side orates,

through which the ashes fall and throunh
whleh the air passes at the sides, where the

combustion takes place. By this construction

and the use of the inclined side grates the
latter are rendered practically self cleaning,
thereby affording greater facility for the en-
trance of the air cloge to the side Walls,where
it is desired to produce the greatest heat.
At the rear of the furnace-body proper 1
locate two radiating drums D, each composed

of two cast-iron seetwns umted at their cen-

ter externally by flanges and bolts, as shown
clearly in Figs. 1 and 3. The bottom wall of
these drums is provided with a large central
opening R, toward which the bottom wall in-

clines at the sides, as shown in Fig. 1, so that
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the soot and ashes which enter these drums
will {find a ready exit at the bottom. Under-
neath these drums and connected thereto by

collars or tubes O, I locate a longitudinal re-

ceptacle J, the rear end of whlch is extended
far enoun gh to project through the wall of the
furnace, as shown in Fig. 3, from which- the
accumulation of soot and ashes can be re-
moved whenever desired, it being provided

with a door N at its outer end for closing the

same. At the top these drums are connected

to the smoke-flue & by a suitable collar and

to each other by collars and a short section
of pipe, while near their bottom they are con-
nected by two short pipes L, asshown in Fig. 1

In the pipe which connects the drums at

the top is secured a valve or damper T to be
operated by a rod R, extending to the front
of the furnace, so that when the damper is
turned to a horizontal position it opens the
direet draft through the top of the drums, but

when closed the current passes downward-

in the first drum and from thence upward
through the second drum and thence out
through the smoke-pipe at the rear.

In order to cause the fuel to burn at the
sides only, I make the grate in two separate
sections with a dead-plate P between them,
as shown in Figs. 1 and 2. Each section of
the grate is composed of two parts, the one
part X consisting of a series of bars which are
arranged 1n a horizontal plane with their up-
per surface on a level with the dead-plate P,
as clearly shown in Fig. 2, while the other
section I is set inclined at an angle of about
forty-five degrees,more or less,asisalsoshown
in Itig. 2. These grate-bars and the dead-
plate extend from front to rear of thefire-box
or body of the furnace, as shown in Fig. 1,
though it is not absolutely necessary thms
they extend the entire length, but I prefer to
so make them. -

While I preferto use the ineclined 81de orates

I, as they tend to throw the ashes away 7 1o o1
the side walls and admit air at a higher point
at the sides, 1t 1s obvious that the flat grates
may be extended outward to the side walls
and the ineclined grates be thereby dispensed

with and still keep the fire at the sides in

close contact with the side walls, the opera-
tion being similar in principle or effect and
differing only in degree.
the use of the inclined grates as preferable
for the reasons stated. .

For the purpose of admitting more air at or
near the rear end to mingle with and more
effectually consume the gases I prefer to make

the dead-plate P with perforationsin its rear |

portion, asrepresented in Fig.1, thoughit may
e made imperforate, if preferred. Whether
the perforated or imperforate dead-plate be
used will depend upon the kind of coal or fuel
that is to be be used in the furnace. The re-
sult of this construction is that the fire is pro-
duced in two sheets, one along each side, and
the flame and smoke arising the erefrom instead
of passing backward along the center of the

I,however,consider
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fire-chamber, as in ordinary box - furnaces,
passes upward in the flues formed Dby the in-

terior flanges C to the throat I at the top, as

indicated by the arrows in Fig. 2, and thence
into and through the smoke ﬂue G 1o the
drums at the rear.

By the arrangement of the wide dead- plate
atthecenter and the narrow grates at thesides
it will be seen that the air to Support combus-
tion is delivered at each side in the form of a
sheet extending from front to rear and that
consequently the combustion of the fuel oc-
curs at the sides and at the base of the ver-
tical flues formed by the inwardly-projecting
flanges, the products of combustion passing
directly upward in these flues, through the
throatlI, and intothe smoke-pipe & and thence
backward through the drums D D.  The fuel
on the dead- plate at the center does not burn,
but is coked by the heat of the burning fuel
at the sides, the gases given off by the coking
of the same mingling with the heat and air at
the sides and being thereby thoroughly con-
sumed. When 1t becomes necessary to re-
plenish the fuel, the mass of coked fuel on
the dead-plate is broken up and shoved over
onto the grates at the sides, after which fresh
coal is again piled up on the dead-plate to go
through the coking process, and thus there is
a contmuous process of first coking the fresh
coal and then burning the fuel that has been
coked, and which gives far better results than
the Ol*dina,ry method of burning the fresh fuel
on a grate extending across the entire cham-
ber. By thismeans the heat is brought more
effectnally into contact with the side walls

‘and the interior flanges C, which conduct it

directly totheouterflanges B. It willbeseen,
therefore, that not only are the side walls
more effectually heated, and consequently ra-
diate more heat, but that the outer flanges I3
are also more effectually heated, and these
flanges, being of unusual extent and width,
add immensely to the extent of the heat-ra-
diating surface.

In settmn' these furnaces they are inclosed

‘with brick walls, as represented in Ifig. 2,

and by placing a plate b at each side near r the

top, as there shown, it will be seen that the

alr which enters at any suitable or conven-
ient point at the bottom (usually through a
series of openings in the brick wall along the
whole length of one side) is compelled to pass
upward between the flanges B, as indicated
by the arrows in Kig. 2, and is thus distrib-
uted equally the entire length of the furnace
and on both sides.

Asthe bodyiscomposed of a series of plates
of uniform shape and size, it will be seen that
the fire-box may be made longer or shorter,
and thus the size of the furnace be varied at
will to suit different-sized buildings. They

are composed wholly of cast-iron, and as the
largest size weighs about seven thousand
pounds 1t will be seen that with this peculiar
construection their heating capacity i3 very
great.

Experiment has demonstrated that
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they are far superior in that respect to the
furnaces heretofore patented and used by me,
Having thus fully descrlbed my invention,
what I claim is—
1. A furnace-body provided Wlth & 101:10'1-

| tudma,l heatand smoke flue along its top, sa,ld

flue communicating with the fire box or cham-

- ber by a narrow opening or slot, substantially

IO

20

as shown and described.

2. Thecombination in afurnace, of the side
walls provided with inwardly- plOJGthHD‘ ver-
tical fi
the top commumeatmﬂ* mth the fire box or

chamber by a narrow opening or slot, all ar-

ranged to operatesubstantially as and for the
purpose set forth. |

3. A furnace-body composed of a series of
sections, each provided with one or more in-

ternal vertical flanges C, one or more external

vertical flanges B, and terminating at the top
in a semicircular plate of the full width of
the segment, substantially as shown and de-
seribed. | |
- 4. The combination in a furnace, of a cen-
tral dead-plate, and a grate at each side there-
of, with a fire-box having the lower portion
of 1ts walls adjoining the grates inclined out-
ward and downward substantla,lly as shown

and described, whereby the ashes are caused |

30 tofall away from the inclined side walls, and

anges U and the longitudinal flue G at

an unobstructed space for the passage of the
air is left at the sides, as set forth.

5. The eombmatlon in a furnace, of a fire-
box provided at its sides with a series of ver-
tical flues formed by inwardly - projecting
flanges, said flues communicating at their up-
per end-w:i-th a horizontal heat and smoke flue

@ .

35

G, and a separate narrow grate along each

side below said internal flues with a dead-plate

‘between said grates substantially as shown,

whereby the fire is confined to the sides and

the products of combustion are caused to pass
directly upward through said flues and into

the horizontal flue at the top, as set forth.
6. In combination, the elongated furnace-

40

45

body provided at its top with a heat and smoke

| flue G communicating with said body, the ver-
tical drums D, D, connected to said body by

an extension of the flue G and to each other
by pipes L, and a horizontal dust-receptacle

50

J beneath said drums and communicating

therewith, with a door at its outer end, all

constructed and arranged substantlally as

shown and desecribed.
In witness whereof 1 hereunto set my hand
in the presence of two witnesses. |
| | ISAAC D. SMEAD
Wltnesses.
- Lo Al WILLOUG‘H_BY,
ANTHONY KUEFER.
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