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To all whom it may conecern:

Be it known that I, ORANGE N. HART, of
Winona, in the county of Winona and State of
Minnesota, have invented certain new and use-
ful Improvements in Hot-Air Furnaces; and 1
do hereby declare that the following is a full,
clear, and exact description thereof, which
will enable others skilled in the art to which
it appertains to make and use the same, refer-
ence being had to the accompanying drawings,
and to the letters of reference marked there-
on, which form a part of this specification. -

Figure 1 is a vertical central section from
front to rear. Fig. 2 is a vertical cross-sec-
tion on the lines x x of Fig. 1.

My invention relates to hot-air furnaces for
beating buildings; and consists in the novel
construction of the smoke-flues and heating-
drum, and combination thereof with the fire-
chamber, whereby a large and effective heat-
radiating surface is obtained ; and of the gas-
burning apparatus, by which it is adapted to
burning various kinds of fuel; also, in plae-
ing deflectors to direct the air.in and among
the smoke-flues ; and in several minor details,
all as herein described.

The fire-chamber A is made of any suitable
form and size, and is provided with grate
@, to which access may Le had through door
G. The usual draft and door opening into
ash-pit O is found at H. Across the fire-
box, immediately in the rear of the grate, I
locate a gas-burning device, M, resting on the
ledgesd,and along the uppersides of the grate
o place fire-plates S, to prevent the case from
being burned out, and so as to admit the pas-
sage of air up behind them. Back of the gas-
burning device I locate removable platesd J/,
resting on the ledges d, so as to extend from
the gas-buruer to the back end of the furnace,
and divide off from the fire-box A a cold-air
chamber, T. This cold-air chamber T is sepa-
rated from the ash-pit by a vertical plate, P,
and receives air through a pipe, K.

The gas-burner is of the form of an inverted
V, with its lower side communicating with the
cold-air chamber T, and is provided with a

" fine slit or opening along its- upper edge, as
shown in Fig. 1.
At the back end of the fire-box I provide

an escape-flue, W, for the passage of the flame
and smoke. This flue is usually made increas-
ing in width from the fire-box upward, and
its upper end would thus be somewhat wider
than the fire-box. In the center of this may
be placed the V-shaped diaphragm L, to di-
vide the ascending flames.

The drum @ may be adjusted or at-
tached to the fiue W at the top and rear
of the fire-box, and rest upon the fire-chamber
in front, and consists of chambers C E ab
either end, connected by horizontal flues or
pipes B B’. In the chamber C the partition
or diaphragm D, placed about midway from
top to bottom, constitutes the division-strip,
to deflect the escaping products of combustion
into the lower series B of said pipes. The dratt
therein, flowing into chamber K at the oppo-
site end of the drum, escapes, by the upper
and return flues B/, into C above the partition
D, and out of the exit:pipe. A suitable clear-
out opening for the drum is afforded by the
door or othér convenient means at U. The
furnace is set in any convenient brick or metal
casing, in the usual way, and the customary
attachment of pipes provided to carry heat to
different apartments. On tbe inside of the
brick-work, a little below the lower flues B, I
secure inwardly-projecting plates R, inclining
upward from their outer to their inner edges,
asshown in Fig. 2. These plates extend along
both sides, and eross the back of the furnace.

When the furnace is sitnated where the air
is very damp I draw the air to be heated
through one or more pipes entering the brick-
work, near the floor, from outside the build-
ing. When located where the air is sufficient-
ly dry I form a series of openings through the
brick-work near the floor, and use air from the
surrounding room. ]

‘When short wood or coal is to be used as
fuel the gas-burner is arranged as shown in
the drawing ; but when longer wood is used
the burneris moved back, and placed between
the plates J and J/, the plate J being moved for-
ward against the grate, or, when necessary,
(as in using very long wood,) may be placed
back of both plates, thus always letting in the
cold air just where the flame leaves the fuel, it
being necessary, when the gas-burner is moved
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back, to add additional fire-plates S; or, if
preferred, additional sections of grate-bars
may be substituted for the plates in front of
the gas-burner when the latter is moved back.

A furnace constructed in this ‘manner . pre-
sents a very large radiating-surface, will burn
- various sizes and kinds of fuel, and is so ar-
ranged that all its parts may be easily réached
for cleaning.

Having thus described my invention, what
I claim is—

1. The combination of drums C, E, B, and
B/,having division-partition D, and coustruct:
ed and arranged as desecribed, with the fire-
chamber of a furnace or heater, substantially
in the manner and for the purposes set forth.

2. In the furnace A, the adjustable gas- '
burver M, combined with the fire-box and

-plates J J' and air-duct T, substantially asand

for the purposes set forth.

.3.In combination with a drum and fur-
nace, substantially as deseribed, the deflect-
or L, ‘arranged in the exit-flue W, as and for
the purposes set forth.

“In testimony that I claim the foregoing I
have hereunto set my hand - this 15th day of
May, 1876.

O. N. HART.
Witnesses: ’

R. R. BRIGGS,
E. R.. HART.



