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To all whom it may concer:

Beit known that I, CHARLES D. HOWARD, a
citizen of the United States, residing at Syra-
cuse, in the county of Onondaga and State of
New York, have invented certam new and
useful Improvemente in Furnaces or Heaters;

and I do hereby declare the following to be a.

full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the,
same.

My invention relates to that class of heat-—
ing-furnaces in which either hof air or hot

water or both, may be employed as the heat-.

ing medmm and it consists generally in the
Constructlon andnovelarrangement and com-

~ bination of the various parts as will be here-

inafter more fully described, and pointed out
in the claims. -

The primary object of the mvenmon is to
produce a furnace or heater which will fur-

- nish a maximum amount of heat for the ex-
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penditure of a minimum amount of fuel.
Another object of the invention is to so con-
sfruet the furnace or heater that i1t may be

readily adapted for hot-air or hot-water heat- |

ing or a combination of both hot air and hot
wvater

These and other objects may be attallle(l by
means of the device illustrated in the accom-
panying drawings, in which—

Figure 1 represents a longitudinal vertical
section of my improved furnace; Kig. 2, a

transverse vertical section of the same, and
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Fig. 3 a horizontal section on line 3.3 of Fig.
1 wwh the grate removed.

| Referrlnﬂ* to the several views, the numeral

- lindicates the fire - pot, which is provided
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with a suitable grate and shaking attach-
ments. Below the fire-pot, suitably arranged
and supported, is a removable ash-pit 2, open
at 1ts front end to correspond with the open-
ing in the front wall 5 of the furnace or heater,
so as to provide for the rea,dy removal of the
ashes.

Surrounding and supporting the fire - pot
and ash-pit is a shell 4, approximately oval
in cross-section, having a corrugated or fluted
peripheral surface for the purpose of increas-
ing its heat-giving capacity. The rear end of
the shell 18 prefel ably convex and 18 prowded

with a stLeneut 5 while the fwnt end is | heater, just above the grate, 18&16013&11”11]31{

rugation to the front wall of the furnace or
lleate1 as shown at a, Figs. 1 and 3. The
ouiter 51de walls of the
with vertical ribs 6, which fit snugly against
the inner convex portlons of the eorruwated
surface of the shell 4, and as the sides of the
ash-pit conform to the curvature of said inner
convex portwns of the corrugated surface
continuous flues 7 are formed between the in-
ner side walls of the shell and the outer side
walls of the fire-pot and ash-pit, the diameter
of the upper portion of said flues being 1n-
creased by the ribs 6 of the fire-pot, throuwh

| which flues the products of combustion pass

down through flues 7 beneath the ash-pitand
then up into the chamber 8, which is formed
between the inner rear wall of said shell and
the outer rear walls of the fire-box and ash-

pit, and thence to the exit 5, as shown 1n

Fig. 1

fire-pot are formed

B open and is securely attached by its end cor-
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The numeral 9indicates the base of the fur-

nace or heater, in which base the front wall
3 is tightly and securely seated and from
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which the rear end of the shell 4 is rigidly

supported by a brace 10, T-shaped in cross-
section. The shell 4, Wlbh its contained fire-
pot and ash-pit, is inclosed by an air and
water tight double-wall casing 11, which is
tightly seated in the base 9 and attaehed atb
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its front to the front wall of the furnace or

heater. The rear end of the casing 1s pro-
vided with an opening 12 opposite the exit 5

of the shell 4, through which projects a col-

lar 13, secured to said shell and surrounding
said exit. The space between the casing and
shell forms a chamber 14, which may be either
for hot airor hot water. When employed as
a hot-air chamber, the casing is provided
with a proper exit, as shown at 14*, Fig. 1.
If hot water is to be the heating medmm, the
casing is provided with the usual connections,
t6 which the su pply and return plpes are con-
nected.

Q0
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The front wall 3 is prowded with the nsual -

draft-regulating doors 13" and 14" and fuel-
feeding door 15, and the fire-pot is provided

with a damper 16 which when open gives a

direct outlet- draft for the products of com-
bustion to the smoke-stack.
Situated at the front of the furnace or
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shaped ceonduit 17, having an opening in its
bottom closed by a check-damper 18, which is
operated by a rocker-arm 19. "The conduit
17 1s open at both ends and receives air from
the ash-pit. Tocheck combustion, the dam-
per 18 is opened, and to increase combustion
the damper is closed. It will be apparent
that this conduit also serves as a dust-flue
when the grate is being shaken, as by open-
ing the Llampel the arising dust will be car-
1*1ed into said conduit, and 1 thus be prevented
from coming out into theroom or apartment.

The operation of my improved furnace or
heater will be readily understood from the
foregoing description, it only being necessary
to state that the air or water in chamber 14
1s quickly heated to a high temperature by
reason of the peculiarly constructed and ar-
ranged shell, which holds the products of
combustion while they are being directea
down through the flues 7, under the ash-pit,
and out mto the chambel 8 to the smoke-
stack.

In providing a heating medium of hot air
and hot water the fire- pot may be made hol-
low and provided with suitable connections
for attachment to a source of supply and
with radiator supply and return connections.

Yarious modificationsof my invention may
be made—such, for instance, as constructing
the shell in two parts and bolting them to-
ogether, as shown in Fig. 2——without depart-
ing from its spirit or sacrificing the principle
thereof.

Having thus fully deseribed my invention,
what I claim, and desireto secure by Letters
Patent, is— |

1. I11 a furnace or heat er, the combination
with the front thereof, of a shell having a cor-
rugated peripheral surface and a plain back,
a fire-pot and ash-pit supported within the
shell and so arranged that continuous hot-air
flues are formed vertically along the sides of
the fire- pot and ash - pit, substautml]v as
specified.

2. Ima furnace or heater,
with the front ther eof, of 4 shell oval in cross-
section, having a corrugated penphel al sur-
face emd plain back, a fire-pot and ash-pit
supported within the shell and so arranged
relative to the corrugations thereof, as to
form vertical hot-air flues, the fire-pot being
formed with means which codperate with the
corrugations of the shell to increase the di-
ameter of the upper portion of said flues, and
a casing surrounding the shell to form a hot-
air or hot-water chamber. o

3. In a furnace or heater, the combination
with the front thereot, of a shell, oval in cross-
section, having a corrugated peripheral sur-
face and plain- back, a fire-pot and ash-pit
supported within the shell, and so arranged
relative to the corrugations thereof, as to

the combma,tmn '

form vertical hot-air flues, the fire-pot being
formed with means which codoperate with the
corrugations of the shell to increase the di-
ameter of the upper portion of said flues, a
casing surrounding the shell, and a draft
conduit or chamber, situated at the front of
the furnace or heatel provided with a check-
damper.

4, In a furnace or heatel the combination
of a vertically-corrugated shell oval in cross-
section, a fire-pot and ash-pit supported by
resting against the inwardly-extending sur-
faces of the corrugations of the shell, and
forming with said shell vertical hot-air flues
and a longitudinal chamber or flue beneath
the ash- plt and a casing surrounding the
shell, substantially as spemﬁed

5. In a furnace, thecombination with a fire-

pot and a removably-supported ash-pit hav-
ing a closed bottom, of a shell having corru-
gated sides, top and bottom, inclosing said
fire-pot and ash-pit, forming a vertical cham-
ber surrounding the same on the sides and
rear portions thereof, and horizontal cham-
bers, one above the fire-pot and one below

the ash-pit, whereby the products of combus-

tion are caused to pass down through the
vertical passage into the lower horizontal
chamber and thence to the outlet.

6. In a furnace, the combination with the
fire-pot and a removably-supported ash-pit
having a closed bottom, of a two-part shell
having corrugated sides, top and bottom, in-
closing sald fire-pot and ash-pit, said shell
arry anﬂ'ed relatively to the fire-pot and ash-
pit to “form a vertical chamber surrounding
the same on the sides and rear p01t10ns
thereof, and horizontal chambers, one above
said ﬁre-pot and one below said ash-pw and
division-plates between the fire-pot and the
sides of the corrugated shell, whereby flues
are formed through which the products of
combustion are conducted down into the
lower horizontal chamber and thence to the
smoke-outlet.

7. In a furnace, the combination with the
fire-pot and a removably-supported ash-pit
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having a closed bottom, of a shell having

corrugated sides, top and bottom, inclosing
sald fire-pot and ash-pit, forming a vertical
chamber surrounding the same on the sides
and rear portions thereof, and horizontal

chambers, one above the fire-pot and one be-

low the ash-pit, and an air-tight casing sur-
rounding the shell, forming a spaee for a
heating medmm

In tesmmony whereof T affix m y signature
in the presence of two witnesses.

CHARLES D. IIOWARD.

Witnesses:
K. M. MOORE,
L. P. CRANE.
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