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To all whom it may concern:

- Beitknownthatl, Jomx D. YORK, a citizen
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of the United States, residing at Chicago, in
the county of Cook and State of Lllinois, have
invented a certain new and useful Improve-
ment in Heating Apparatus, (Case No. 4,) of
which the following is a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, forming a part of
this specification. | |

My invention relates to heating apparatus,
and more particularly to that class of heating
apparatus in which the circulation of air is
depended upon for the distribution.

My invention contemplates the provision of
a heating device in which the fuel to be burned

1s some suitable hydrocarbon, either oaseous

or liquid. Heating apparatus has heretofore
been constructed for the purpose ot utilizing
heating effects due to the combustion of a hy-
drocarbon through the agency of a hydrocar-
bon-burner; but as the heat from a hydrocar-
bon-burner may be very intense the surfaces
of the heating apparatus coming 1n contact
with the flame from such a burner have been
somewhat subject to deterioration, and when
1t has been found necessary to replace the

-worn-out portions of such apparatus it has

been necessary to entirely stop the operation
of the heating apparatus for the time being.
It 1s one of the principal objects of my in-
vention to provide a hydrocarbon - burning
heating apparatus of such a construction that
parts of the apparatus may be removed and
replaced without materially effecting the sat-
1stactory operation of the apparatus asa whole.
Furthermore, by the employment of my im-
proved construction I am enabled to provide
a heating apparatus in which sufficient heat-
ng-surtface is subjected to the heating action
of a considerable number of hydrocarbon
flames that the apparatus is not subject to a
rapid deterioration of any of its parts. |
Further objects and desirable results at-
tained in the use of my improved heating ap-
paratus will be apparent to those skilled in
the art. | |
In the present embodiment thereof I have
shown my invention as applied to hot-air fur-

naces, which may desirably be employed for

heatiﬁg buildings and the like. However, my

invention may be employed for heating dry-
ing-rooms or Kilns or for other purposes in
which an ordinary stove or radiator might be
used.

My invention will be hest understood by
reference to the accompanying drawings, in
which—

Figure1isa frontelevation of a hot-air fur-
nace employing my improved construction,
parts being broken away to show the interior
construction thereof. Fig. 2 is a cross-sec-
tional view taken on line 2 2 of Fig. 1. " Fig.
3 18 a rear elevation. Fig. 4 is a perspective
view of one section of my hot-air furnace,
parts being broken away to reveal the con-
struction thereof. | -

Similar characters of reference apply to like
parts in all the views.

In accordance with the present embodiment
of my invention I provide an inclosing casing
1, to which cold air may be supplied by the
air-duct 2, suitable passages being provided,
with openingsnear the upper part of the cham-
ber formed by the casing 1 for the purpose
of conveying the heated air to registers or
other points by means of distributing-pipes
20, there to be utilized for heating purposes.
Within this casing 1 I provide what T may
term a “‘sectional” radiator. Each of these

‘radiator-sections consists of a flue 3, within

which the combustion of the hydrocarbon pref-
erably takes place. ILeading from the rear
part of the combustion-flue 3 is a radiator-
tube, which may desirably be either coiled or
zigzagged back and forth through the chamber
1n order to provide a large heating-surface for
the radiation of the heat caused by the com-
bustion of the hydrocarbon. While this zig-
zag tube might be constructed in many differ-
ent ways, 1 shall herein show a preferred con-

struction in which there are front and baclk
| standards4 and 5. These standards are hollow
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and intercepted by the walls66. Suitabletubes

7 7lead from a box-like compartment in one of
thestandards toa box-like compartment in the
other standard. The arrangement of the hol-
low standards, their intercepting-walls,and the
tubes 1s best illustrated in Fig. 2, in which it

will be seen that the gases of combustion pro-
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duced in the flue 8 will pass first into the low-

“est compartment in the rear standard, then

through the lowest tube to the lowest com-
partient in the front standard, thence through
the box-like compartment to the second tube,
through the second tube to the next higher
compartment in the rear standard, thence
through this box-like compartment to the next
higher tube, and so on through the entire
number of radiating-tubes, the products of
combustion thus passing gradually upward
through along winding passage-way to the top
of the chamber inclosed by the casing 1, where

“a flue 8 is provided for the escape of the gases

of combustion to a chimney. Although the
flames of a hydrocarbon-burner are accompa-
nied by very little dirt in the shape of soot
or ash, still I find it desirable for the purpose
of cleaning out the tubes7 to provide the hand-
holes 9 9, as indicated in the front of stand-
ard 4. The front and rear standards, with
the intervening tubing, are desirably held to-
oether by the retaining-bolts 10 10.

T desirably effect the combustion of the hy-
drocarbon, especially when the same i1s nor-
mally in a gaseous state, through the agency
of a Bunsen burner 11, a detalled description

of which will be unnecessary, because 1t 1s

well known to those skilled in the art. Such
a Bunsen burner may be supplied with hydro-
carbon fuel through the pipe 12, the base of
the burner being desirably installed 1n a spe-
cial chamber 13, to which the access of air
may be regulated by a draft 14. A deflector
15 is desirably placed above the burner to pre-
vent the flame from the burner from mmping-
ing directly upon the upper surface of the
flue 3. Each section is further provided with

~a door 16 in order to afford access to the com-
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bustion-flue to ignite the burner or to regulate
the same.

Within the chamber inclosed by the casing
1, as previously described, 1 may install any
suitable number of these sections, as described.
The sections are desirably constructed so as
to fit together nicely and to form the lower
part of the front wall of the hot-air Turnace.
The combustion-flues 3 of the adjacent sec-
tions are desirably of such size as to permait
the ready passage of air from the air-duct 2
between them.

The operation of this hot-air furnace 1s ap-
parent. One or more of the Bunsen burners
are lighted, the hot gases of combustion then
passing through the combustion-flue 3 and
through the winding passage-ways, as previ-
ously described, to the upper partof the cham-
ber, where they pass out to the flue 8. Air
entering through the air-duct 2 becomes heat-
ed and passes up around and between the tubes
and passage-waysabove described and into dis-
tributing-pipes 20. Heatisradiated through
the walls of the combustion-flues and tubing
to the air passing around them. When the
air reaches the upper part of the chamber, 1t

781,169

will be sufficiently warmed for the purpose
desired. The temperature imparted to the air
passing from the upper part of the chamber
may be regulated by varying the number of
Bunsen burners which are lighted, thereby
varying the amount of radiating-surtace. The
regulation may be further accomplished by
the regulation of the amount of hydrocarbon
fuel burned by each of the burners.

It will thus be seen that by the employment
of my invention a furnace is construected in
which the amount of heating accomplished
may be regulated and varied to a nicety. The
front wall 17 of the casing 1 is desirably made
readily removable, so that in case of partial

derangement of any one of the sections in the -
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furnace the same may be readily removed and

repaired or replaced by a similar section. On
account of this desirable provision the continu-
ous operation of the furnace is not materially
affected. |

Although it is not an essential or material
point in my present invention, I have indi-
cated at 18 a ventilator-duct which may be
used for the purpose of withdrawing foul air
from the rooms in a building, and thereby 1im-
proving the circulation of air. |

Valves are supplied at 19 to regulate the
supply of fuel to the burners.

While I have described a specific embodi-
ment of my invention adapted to burn hydro-
carbon fuels in a gaseous state, I do not wish
to limit myself thereto, since it will be at once
apparent that by a slight modification of the
burner employed liquid hydrocarbons might
equally well be utilized. Many other changes
and modifications in the present embodiment
of my invention might profitably be employed
without departing from the spirit thereof, and
1 therefore do not wish to limit myself to the
precisedisclosure herein particularly set torth
and described; but, |

Having thusdeseribed my invention, I claim
as new and desire tosecure by Letters Patent—

1. In a heating apparatus of the class de-
scribed, the combination with a chamber

- through which a current of air may pass, of

a, plurality of combustion-flues located near
the bottom of said chamber, a radiator pas-
sage-way leading from each of said combus-
tion-flues through said chamber, and a hydro-
carbon-burner in each of said combustion-flues,
one of said combustion-flues and its associated
burner and radiator passage-way comprising
a unitary structure readily removable tfrom
the chamber, substantially as described.

9. In a heating apparatus of the class de-
scribed, the combination with a plurality of

heater-sections, each section comprising & com-

lue located at the lower part thereof,

bustion-

' 2 hydrocarbon-burner located in sald combus-

tion-flue, radiator passage-ways for receiving
the heat of combustion, of a common flue for
carrying away from said passage-ways the
products of combustion, a chamber inclosing
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- all said sections, means for causing the circu- In witness whereof I hereunto subscribe my

lation of air through said chamber and about | name this 4th day of October, A. D. 1902.
sald passage-ways, and distributing-pipes for | | |

leading away the heated air from said cham- | J_OHN D. YORK.
5 ber, each of said sections being a unitary | Witnesses:
‘structure and readily removable from said LyxNy A, WiILL1AMS,

chamber, substantially as described. _ - Harvey L. Hanson.
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