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UNITED STATES PATENT OFFICE.

JOHN EVANS, OF PHILADELPHIA, PENNSYLVANIA.

HOT-AIR FURNACE.

- SPECIFICATION forming part of Letters IPa,te:-ut No. 713,210, dated November 11, 1902.

Application filed May 22, 1902, Serial No, 108,478,

(No model.)

To all whom (& may concern:

Be it known that I, JOAN EVANS, a citizen

of the United States, residing at the city of
Philadelphia, in the county of Philadelphia

and State of Pennsylvania, haveinvented cer-

tain new and useful Improvements in IHot-

AirFurnaces, of whwh thefollowingisa speci-

_heatlon

My invention has relation to a hot-air fur-

nace, and in such connection it relates to the
construction and arrangement of parts con-
stituting such a furnace.

The principal objects of my invention are,
first, to reduce the cost and increase the effi-
clency of such a furnace by simplifying the

construction and arrangement of the parts
thereof and by arranging the parts so that the

heat from the products of combustion may be
economically utilized; second, to provide in

such a furnace a fire-pot, a combustion-cham-
ber located above the fire-pot, a closed ash-

pit located below the fire-pot, a direct draft
leading from the combustion-chamber to the
ofitake or stack, a series of revertible draft-
flues arranged in the interior of the fire-pot
and combustion-chamber and on the exterior
of the ash-pit, said flues leading to the off-

take or stack,and means for conveying fresh

alr from outside the fire-pot directly into the
interior of the fire-pot below the combustion-
chamber; third, to provide in such a furnace
a series of separable sections adapted when
assembled in the furnace to form part of the

“1nterior of the fire-pot and of the combustion-
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chamber, eachsection having an intermediate
hollow portion forming the wall for the fire-

pot and through which fresh air is fed to said
fire-pot, means for conducting the products

of combustion directly away from the com-
bustion-chamber, means for conduecting said

productsfrom the combustion-chamber by re-.
vertible draft, and means for feeding fresh
alr to the intermediate hollow portions of the
sections; fourth, to provide in such a furnace

a series of metallic sections of substantially

V shapein cross-section and arranged radially:

in the furnace to form a central fire and com-
bustion chamber and a series of triangular
exterior pockets or flues into which the fresh
air enters to be heated, the sections being
spaced from each other to form a series of in-
ternal flues into which the gases flow when

| the direct draft from the furnace is closed and

down which the gases escape into a reverti-
ble draft-flue when the revertible draft is
opened; fifth, to provide in conjunection with
this arrangement of sections and the provi-
sion for direct and revertible draft an ash-pit
belowthe grate of the furnace, which is closed

to prevent the revertible dmft from entering

the ash-pit, and, sixth, to provide in conjunc-
tion with this armn gement of sectionsin each
section a hollow metallic chamber forming a
portion of the circular wall of the fire-box and
sald chamber having an inlet for fresh air
from the exterior of the furnace and an out-
let into the interior of the ﬁre box above the
fuel.

"My invention, stated in general terms, con-
sists of a hot-air furnace constructed and ar-
ranged in a manner substantially as herein-
after described and claimed.

The nature and scope of my invention will
be more fully understood from the following

description, taken in connection with the ac-

companying drawings, forming part hereof,
in which—

Figure 1 is a vertical sectional view of a
hot-air furnace embodying main features of
my invention. Fig. 2 is a similar view, the
section being taken on a plane at right an-
gles to the section in Fig.1. Figs. 3, 4, and 5
are horizontal sectional views taken, respec-

tively, on the lines 3 3,44, and 55 of Fig. 1;

and Iig. 6 1s a perspective view of one of the
metallic sections detached from the adjacent
parts.

Referring tothe drawings, A represents the
exterior casing of the furnace, supported upon
the base A’ and supporting at its upper edge
the ring A*. Above the ring A”is Suppmted
the dome or air-drum A2 of the furnace, from
which dome a series of hot-air pipes A* con-
duets the hot air to the various registers in
the house. At the back of the furnace and
forming a rear extension to the casing is ar-
Iauﬂ'ed a chamber B, into which the fresh air
is led from an opening B’, controlled by a
slide B2 As illustrated in the drawings, this

opening B'is arranged in the rear wall of the
ehamber B; but 1t may be located in one of
the side Walls or in the roof, if required.
Within the casing A and above the base A’
18 arranged a plate or platform a, supported
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some distance above the foundations ¢ by a
frame or bracket a’ and by the base A’ of the
casing A. This plate a forms the support for
the series of separable metallic sections, the

interior of which when assembled constitutes
the fire-pot and the combustion-chamber of

the furnace. The front section b of this se-
ries of sections is supported by and projects
inward from the front plate b’ of the furnace,
in which front plate the openingsfor the foed-
ing of fuel and for the removal of ashes are

located. The front section b is substantially |

box-shaped at its upper extremity to form a
chamber 0%, through which the fuel may be
introduced into the furnace.

upon the roof-plate d’ of the ash-pit d.
remaining sections e of the furnace are each
substantlallvv shaped in cross-section, and,

as illustrated in Fig. 6 1n detail, each be(‘,bl()ll |

has an inw aldly-pro,]eotmn' upper extension

¢, an intermediate portion e°, which forms,

<0

in conjunction with coneqpondm
e of the other sections e and with the seg-
mental wall portion 03 of the front sectmn
a complete circular wall for the fire-pot D‘
as clearly illustrated in Fig. 4. The base ¢°
of each section i1s cut away and arranged
parallel with the wall d* of the ash-pit d, as
clearly illustrated in Figs. 1 and 2.
termediate portion €® of each section is hol-

- low, and the interior of the portions ¢* com-

municate by means of a tube or inlet ¢!, ex-

tending outside the wall d? and communicat-
‘ing directly with the fresh air cireculating in

the box or chamber B and below the plate «,

- upon which the s@ctions ¢ are supported.

4.0
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The chambers or openings in the hollow por-
tions ¢® of the sections also open into the fire-
pot D through the perforations ¢°in the inte-
rior of the sections. Kach section ¢ has on
its exterior a channel f, open to the space be-
tween the section and the casing A and form-
ing, in effect, a flue through which the fresh
air travels in 1ts passage from the box or
chamber B tothedomeorair-drum A3, When
the sections e are assembled, it will be found
that by reason of their triangular or V-shaped
form the sides of adjacent sections do not
meet, but only approach to form a series of
flunes ¢, open at the top to the combustion-
chamber K of the furnace and at the bottom
to a chamber G, located below the floor of
the ash-pit. As hereinafter explained, these
flues f form revertible draft-flues, through
which the gases and products of combustion
must pass when the direct draft to the off-
take or stack If is closed. The combustion-
chamber I, by reason of the inwardly-pro-
jecting upper extensions e’ of the sections e,
18 substantially frusto-conical, and the top of
the chamber I is closed by a cap-plate K/,
secured to an upper flange ¢" on each section
e, as clearly illustrated in Figs. 1 and 2.
Kach section ¢ has vertical flanges ¢® on the
exterior edge of each of its diverging sides,

-explained, the fresh-air flues

Its lower por-
tion is segmental, as at §°, to form a part of
-the circular wall of thefire-pot D, and it rests
The

Figs. 1, 2, and 3.
pmtmns-

The 1n-
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and in assembling the sections together the
flanges ¢°® of adjacent sections overlap and

‘may be bolted or otherwise secured together
after a layer ¢’ of asbestos or similar mate-

rial has been interposed to make a gas-tight
joint between the flanges ¢®. As previously

the exterior of each section ¢. Ilowever, to
permit of a direct connection between the

combustion-chamber K and the stack If one -

of these flues 1 is traversed by a box or out-
let-chamber /.
chamber /, together with the sides of the sec-
tion e, form a passage-way for the products

¢f combustion entering from the combustion-

chamber E through an opening /2’ cut through

‘theupper e\teu%mn ¢’ of one sectioneand pass-

ing out through a pipe /* directly into the
stack T without permitting the products of
combustion to eomminglewith the fresh air

1n the remainder of the flue f or in the inte-

rior of the casing, as clearly illustrated in
Below the grate m is lo-
cated a closed ash-pit d, having, however, a
front door d°, and also in its bottom a remov-
able plate d?, which, if required, may be taken

out for the purpose 'of more thor oughly clean-

ing the base of the furnace. The ash-pit d
has no communication with either the flues f
or flues g in the sections ¢ and is not open
to the fresh air circulating in the box I3 or
within the casing A. Below the floor or bot-
tom of the ash-pit d is arranged a chamber G,

into which the revertible drafb-ﬂues gempty,

and this chamber G communicates by open-

ing G’ with a flue G? leading to the base of
the stack F. The outlet direct from the
combustion - chamber K to the stack F is
controlled by a damper F’, and the reverti-
ble draft from the flue G* tothe stack I is
likewise controlled by a damper F2. When
the parts are assembled, as shown in Figs. 1
and 2 of the drawings, above the gratem will
be arranged the circular fire-pot topped by

the frusto-conical combustion-chamber E,and

below the grate will be arranged a closed ash-
pit d, having a front door d?, and below the
floor of thisash-pitare auanged therevertible
draft-chamber G and flue G* and below this
agalin a space in which fresh air from the box
I3 may circulate. The wall of the fire-pot D
18 formed by the segmental portion b® of the
front or fuel-feeding section b in conjunction
with the hollow intermediate portions ¢? of
the sections e, and the combustion-chamber
I 1s formed by the section b in conjunction
with the inwardly-projecting inclined exten-
stons ¢ of the sections ¢, surmounted by the
cap-plate K. In usingdirect draftin the fur-
nace the damper I’ is opened and the dam-
per I’ closed. The door d?® to the ash-pit d
18 opened and air passes through the grate m

| and fuel into the combustion-chamber E and

passes through the chamber /4 in one of the
sections edirectly to the stack I'. When,how-
ever, revertible draft is used, the da,mper B
is closed and the damper T opened. The

J extend along

The floor and base of this
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door to the ash-pit d is closed. The ancon- |

sumed products of combustion arising from
the fuel in the fire-pot D are now supplied
with fresh air at the points where the prod-
ucts enter the combustion-chamber, the air
passing through the perforations ¢®in the sec-
tionse. Thisfreshairisdrawn, as previously
explained, from without the ash-pit and fur-

nace proper through the tubese*and the hol-

low portions e¢* of the sections e. The feed-
ing of this fresh air to the fire-pot D serves
to furnish sufficient oxygen to almost en-
tirely consume the products of combustion in

the combustion-chamber K, and the surplus |

gases pass downward from said chamber E
through the flues f to the revertible draft-

chamber G and fiue G? to the stack F. Of|

course, if desired, a combination of both di-
rect and revertible drafts may be obtained by
regulating the dampers F' and ¥? The re-
vertible draft-chamber G and the flue G* ex-
tend to the front plate b’ and have openings
therein, whereby when required both cham-
ber G and flue G2 may be cleaned, by the in-
troduction of a suitable seraping-tool.
Having thus deseribed the nature and. ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. In a hot-air furnace, a fire-pot, a com- |

bustion-chamber located above the fire-pot, a

closed ash-pit located below the fire-pot, an
offtake or stack communicating directly with
the combustion-chamber, a series of reverti-
ble draft-filues arranged in the interior of the
fire-pot and combustion-chamberand outside
the ash-pit, said flues discharging into the off-
take or stack, a source of fresh alr supply en-
tering the furnace outside the fire-pot, com-
bustion-chamber and ash-pit, and means for

conveying air from the fresh-air supply di-

rectlyintotheinterior of the fire-pot below the
combustion-chamber.

2. In a hot-air furnace, a series of separa-
ble sections adapted when assembled in the

furnace to form part of the interiorof the fire- |
pot and of the combustion-chamber, each sec-
tion having an intermediate hollow portion

forming the wall for the fire-pot and through
which fresh air is fed to said fire-pot, in com-
bination with means for conducting the prod-
ucts of combustion directly away from the
combustion-chamber, means for conducting

sald products from the combustion-chamber |

S

by revertible draft, and means for feeding
fresh air to the intermediate hollow portions
of the sections.

3. In a hot-air furnace, a series of separa-
ble sections adapted when arranged in the
furnace to form part of the wall of the fire-
pot and of the combustion-chamber, each sec-
tion having a hollow intermediate portion
forming the wall of the fire-pot and through
which fresh air is fed to said fire-pot.

4. Ina hot-airfurnace, a section of substan-
tially V shape in eross-section, said section
having an upper,inwardly-inclined extension
forming part of the combustion-chamber of

the furnace and an intermediate hollow por- -

tion forming part of the wall of the fire-pot,
the exterior of said section being open to form
a flue for the passage of fresh air over the ex-
teriorof the fire-pot and combustion-chamber.
- 5. In a hot-air furnace, a series of separa-
ble sections, each substantially V shape in
cross-section, sald sections having upper in-
wardly-inclined extensions forming part of
the combustion-chamber, and intermediate
hollow portions arranged to form conjointly
a partof the wall of the fire-pot, and a means
for conducting fresh air through the section
into said fire-pot, said sections having contig-
uous sides separated firom each other to form
flues ftor the downward passage of the prod-
ucts of combustion, said flues traversiug the
interior of the combustion-chamber and fire-
pot.
6. In a hot-air furnace, a closed ash-pit, a
fire-potarranged abovesaid ash-pit,and a com-

bustion -chamber arranged above said fire-

pot, the wall of said fire-pot and of the com-
bustion-chamber being formed of separable
sections, each having a lower portion extend-
ing below the fire-pot and outside the wall of
the ash-pit, and said sections when combined
formingalong the interior of the combustion-
chamber and fire-pot a series of revertible
draft-flues terminating outside the wall of
sald ash-pit. -

In testimony whereof I have hereunto set

my signaturein the presence of two subscrib-
ing witnesses.

JOHN EVANS.

Witnesses: |
J. WALTER DOUGLASS,
TaOMAS M. SMITH.
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