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To all whom it may concern: _
Be 1t known that I, Joax M. KELLER, a
citizen of the United States of America, and

resident of Youngstown, county of Mahon-

ing, and State of Ohio, have invented certain

new and useful Improvements i Hot-Air

Furnaces, of which the following is a specifi-
cation. " , S
This invention relates to improvements in
hot-air furnaces, and it has for its primary
object to provide a furnace having superior
heat-generating attributes or characteristics.
A further object of the invention 1s to pro-
vide a hot-air furnace of the gas-producer
type wherein the gas 1s extracted from the
coal prior to the combustion of the latter and
is directed into the combustion chamber for

tained thereim. |

A still further object is to provide a fur-

nace of the character mentioned which, ow-
ing to the almost perfect combustion of the
fuel had therein, effects a material and mani-
fest economy in the use of said fuel, and a

still further object is to provide a furnace

which has convenient and efficient means for
more or less evenly distributing the fuel over

~ the erate-bars of the combustion chamber.
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With these and various other objects in

view, all of which will hereinafter be made |

apparent, the invention finally consists in the

particular construction, arrangement and

combination of parts which will hercinafter
be fully described, reference being had to the
accompanying drawings, forming a part of

this specification, in which

Figure 1 is a central vertical section of the

furnace which constitutes my invention; Ifig.
2 is a horizontal section of the same on the
Jine 2—2, Fig. 1; F1g. 3 1s a similar section on
the line 3—3, Ifig. 1; Fig. 4 1s a plan view,

partially insection, of aportionof thetfurnace;

Fig. 5 1s a front elevation of a portion of the

bell-operating means; Fig. 6 1s a horizontal
section on the line 6—6, If1g. 4; and Kig. 7 1s
a side elevation, enlarged, of the shart-bear- |

ing and of the distance-piece of which 1t
forms an integral part. - '
Referring to said drawings, in which like
reference characters designate like parts
throughout the several views—1 indicates an
outer shell or casing, preferably of sheet
metal, and 2 a plurality of heat-conducting
pipes leading from the top of said shell.  Lo-

~cated within and spaced away from the shell

facilitating the combustion of the fuel con-

1 is an inner shell or casing 3, also preferably
of sheet metal, from whose top leads a smoke-
conducting pipe 4. - '

- Mounted upon a base 5 which forms the

bottom of the furnace is a substantially cy-
lindrical cast-iron shell 6, open at 1ts top,

“whose interior forms an ash-pit 7. Said

60

shell 6 has at one side thereof an extended

substantially tubular neck-portion 8 which

projects outward through the side of the

‘shell 3, and access to said neck-portion is had

through a door-closed opening 9 in the outer
shell 1.  An integral annular flange 10 car-
ried by the upper edge of the shell 6 serves as
a base upon which rests a substantially circu-
lar fire-pot 11, preferably of cast-iron, which
is upwardly tapered so that 1ts circumterence
at its top is materially less than at its base.
Mounted upon an annular channeled flange
12 carried by the upper edge of said fire-pot
is a substantially cylindrical cast-iron ring 13

upon whose upper edge is supported a plu-
rality of supporting lugs 14 carried by a gas-

producer 15 which consists of a body portion
152, for containing a body of fuel, said body
portion being preferably elliptical in vertical

section and circular in horizontal section,

. 70...,.

80

and having a dome-like top 15¢ and a hori-

zontal hollow neck-portion 15° through

which the coal is supplied, said neck-portion
shell 3.

the outer shell 1 and said opening 16.

Mounted upon outwardly-extending sup-

85
projecting outwardly to an opening 16 1 the
A hollow distance-piece 17 1s inter-
posed between a door-closed opening 18 .

950

porting-arms or lugs 19 formed integral with -

said fire-pot 11 and spaced substantially mid-

| way between said ring 13 and the shell 3 18 a

shell 20 preferably consisting of a plurality
of superposed circular cast-iron rings 202,
and. having its top closed by a cap 20°.

bustion, causing said products, as they rise

from the fire-pot through the ring 13 which

encircles the body portion 152 of the gas-pro-
ducer, to pass downward between the walls

of the shell 20 and the ring 13 and to enter
| the chamber inclosed by the shell 3.

| Sald
cap serves as a baffle for the products of com-

Sus-

05

106

pended beneath said body portion of the gas- .-

producer is a vertically-movable bell 21 of
cylindrical form and having a cone-shaped

105

top 212 provided with slot-like perforations

21%, said conical top being adapted, when

10

said bell occupies 1ts normal position,

close a eircular opening 154 in the bottom of *-

116
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the body portion of the gas-producer. The
cylindrical body of said bell is also provided
with slot-like perforations, herein desig-
nated 21°. |

Mounted upon the inner edge of the flange
10 of the shell 6 is a circular grate 22 having
a central circular opening 222 therein within
which the bell 21 is held, as shown. Access
18 had to the interior of the fire-pot for stir-
ring the fuel upon the grate, ete., through a
door-closed opening 23 to which a substan-
tially tubular neck-portion 112 leads from
sald fire-pot; and access is similarly had with
the interior of the shell 3 at its base through a
door-closed opening 24 and a hollow distance-
piece 25 interposed between the shells 1 and
3. Combustion of the coal which lies in a
bed on the grate takes place within the fire-
pot, and additional coal is supplied to the
arate by partially lowering the bell 21 into
the ash-pit 7 and away from the opening 154
thus allowing the coal contained in the gas-
producer 15 to drop or to be poked down in a
circle about the bell. The heat resulting
from combustion, in playing upon the bottom
of the gas-producer, extracts the gas from,
and consequently cokes, the coal contained
1n said producer.
into the bell 21 through the slots 21° in the
conical top 21* thereof, and thence passes
outward through the slots 21°¢ theremn di-
rectly to the interior of the fire-pot, or to the
fire on the grate. This results in producing
a heat of greater intensity than would be pro-
duced were fresh coal supplied directly to the
fire-pot or grate.

For effecting the lowering and raising of
the bell 21, a series of levers and other asso-
clated mechanism is employed, the preferred
embodiment of which is shown inthe draw-
imgs and will not be deseribed.

Pivotally connected at its lower end to
upright lugs 26 carried by the conical top of
the bell, and located within the gas-producer,
15 the lower end of a substantially upright
link 27, whose upper end is pivotally.con-
nected to the inner end of a lever 28 whose
outer end 1s fixed upon the inner end of g

transverse shaft 29 journaled in an appro-

priate bearing 30 which is cast integral with
the distance-piece 17 and lies substantially
tangential to the shell 3 and has its outer end
projected outward through the shell 1. The
outer end ol said shaft 29 has fixed thereon
an operating-lever 31, preferably of angular
formation, as shown, whereby said shaft may
be rotated slightly forward to effect the
lowering of the bell. Pivotally connected to
said operating-lever at their upper ends is a
pair of suspension-links 32 which support at
their lower ends a weight 33 by means of
which the weight of the bell is counter-
balanced and which normally sustains said
bell in its upraised or normal position. Said
weight fs ieathered on one side and is in ver-

“of removable pins.

The gas passes downward

028,259

tically-movable relation to a stationary
guiding-post 34 located adjacent to and ex-
teriorly of the shell 1, as is clearly shown in
Figs. 2, 5 and 6. For limiting the travel of
the bell, stops 36 and 37 are respectively lo-
cated above and below the weight 33 at de-
sired points whereby the movement of said
weight is limited, said stops being in the form
A series of alined holes
36 and 37 are provided in the post 34 for
the reception of said pins. Cold air is sup-
plied to the interior of the shell 1 through the
usual cold-air box 35. |

As 1s apparent, the construction of grate,
gas-producer, bell and bell-operating mech-
anism may be readily applied or adapted to
any type of heater other than the hot-air
heater herein shown and described, as, for
instance, to hot-waterheaters, steam heaters,
or to water-tube boilers, steam boilers and
the like.

It will be observed that various changes or
alterations within the scope of the appended
claims may be resorted to without departing
from the general spirit or scope of the inven-
tion. Hence, I do not limit myself to the

precise construction and arrangement of

parts herein shown and desecribed.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, 1s—

1. In a furnace, a grate having a central

opening therein, a gas-producer shell having

a feed opening in its side and an opening in
1ts bottom, said shell being supported above
sald grate, a bell suspended in the opening in
the grate and underlying said producer shell
and closing the opening in the bottom of the
latter, said bell being adapted for lowering
through the grate-opening to admit of the
unobstructed passage of fuel from the pro-
clucer to the grate through the bottom of the
former.

- 2. In a furnace, a grate having a central
opening therein, a gas-producer shell located
over said grate and adapted to receive heat

therefrom, said shell having a fuel-feed open-

ing therein and having an opening in its bot-
tom, and a perforated element normally
closing the opening in the bottom of said
shell and vertically movable in the opening
in the grate, sald element being adapted to
be moved away from said bottom opening to
admit of the passage of fuel from the pro-
ducer to the grate.

3. In a furnace, a grate, a gas-producer
shell located over said grate and adapted to
recelve heat therefrom, said shell having a
fuel-feed opening therein and having an
opening in its bottom, a tubular member
having a conical top normally closing the
opening in the bottom of said shell, means
for lowering and raising said member re-
spectively from and to said opening, said
member having openings therein for admit-
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ting of the passage of gas generated in the | thereof, a member suspended below and nor-

producer to the grate when the former occu-
ples its normal position. ' -

4. In a furnace, a fire-pot, a grate having
an opening therethrough, a gas-producer lo-

“cated over said grate and adapted to contain

a body of coal, said producer having an open-

Ing 1n 1ts bottom and being adapted to be.
heated by the fire on the grate within the

fire-pot for extracting the gas from the coal
contained theremn, and a perforated ver-

tically-movable member normally closing |

both of said openings and adapted for lower-

ing through the grate-opening to free the

gas-producer opening from obstruction.

5. In a furnace, a fire-pot, a grate, a gas-
producer located over said grate and adapted

to contain a body of coal, said producer being
provided with a bottom-opening and being
acapted to be heated by the fire on the grate
within the fire-pot for extracting the gas from
the coal contained therein, a perforated ver-
tically-movable suspended member nor-
mally closing said opening, and means for
lowering and raising said member with re-
spect to said opening for respectively feeding

~coal to the grate and cutting off the coal
supply to the grate. >

6. In a furnace, a fire-pot, a grate, a gas-
producer located over said grate and adapted

‘to contain a body of coal, said producer hav-
mg a bottom opening theremn and being
adapted to be heated by the fi

within the fire-pot for extracting the gas

° Irom the coal contained therein, a perforated

member normally closing said bottom open-

ing and being vertically movable through

sald grate to and away from said opening,

means for normally holding said member 1n

upraised position, and means whereby said
member may be lowered to admit of the pas-
sage ol coal {rom said producer to the grate.

7. The combination with a plurality of

air-chamber-inclosing shells, of a grate, a

cas-producer, having a direct coal-feed,
mounted over said grate for receiving heat

‘emanating therefrom whereby the gas is ex-

tracted from the coal contained therein, said
producer having an opening in the bottom

~thereof, a conical member having communi-

cating openings in its top and sides, said

member normally closing said bottom open-

Ing aganst the passage of coal from the gas-
producer, and means for lowering said mem-

ber from said opening, said communicating |
openings being adapted for admitting of the

unobstructed passage of gas generated in
sald producer to the fire on the grate. '

S. The combination with a plurality of

air-chamber-inclosing shells, of a grate, a
gas-producer, having a direct coal-feed,

mounted over said grate for receiving heat

emanating therefrom whereby the gas is ex-
tracted from the coal contained therein, said

re on the grate.

-

' mally closing said opening against the pas-

sage of coal from said producer, said member
being provided with perforations therein,
means whereby said member may be low-
ered with respect to said opening for admit-
ting of the passage of coal from the producer
to the grate, and means for limiting the
aownward movement of said member.
9. The combination with a plurality of
alr-chamber-inclosing shells, of a grate, a
gas-producer, having a direct coal-feed,
mounted over said grate for receiving heat
emanating therefrom whereby the gas is ex-
tracted {rom the coal contained therein, said
producer having an opening in the bottom
thereof, a cylindrical body having a conical
top suspended beneath said producer with
sald conical top normally closing said open-
ing, sald cylindrical body having perfora-
tions 1n its said top and in its sides for per-
mitting gas generated in the producer to es-
cape to the fire on the grate, and means for
lowering said body with respect to the pro-
ducer. | - o
10. The combination with a plurality of
alr-chamber-inclosing shells, of a grate, a gas-
producer, having a direct coal-feed, mounted
over sald grate for receiving heat emanating
therefrom whereby the gas is extracted from
the coal contamed therein, said producer

having an opening in the bottom thereof, a
cylindrical body having a conical top sus-

pended beneath said producer with said con-

1cal top normally closing said opening, said

cylindrical body having perforations in its

sald top and in its sides for permitting gas
generated in the producer to escape to the
fire on the grate, and a series of levers where-
by said body may be lowered with respect

to said producer. : -
11. The combination with a plurahity of
air-chamber-inclosing shells, of a grate, a gas-
producer having a direct coal-feed, mounted
over said grate for receiving heat emanating
therefrom whereby the gas 1s extracted from
the coal contained therein, said producer
having an opening in the bottom thereotf, a

cylindrical body having a conical top sus-

pended beneath said producer with said con-

ical top normally closing said opening, said

cylmdrical body having perforations in its
sald top and in its sides for permitting gas

cgenerated in the producer to escape to the
re on the grate, a series of levers whereby

said body may be lowered with respect to

‘said producer, and means whereby said body

15 automatically elevated after lowering and
1s sustained m its normal upraised position.

12. The combination with a plurality of

air-chamber-inclosing shells, of a grate, a gas-
procducer, having a direct coal-feed, mounted
over said grate for recerving heat emanating

_ erell ‘therefrom whereby the gas 1s extracted from
" producer having an opening in the bottom | the coal contained therein, said producer
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having an opening in the bottom thereof, a
cylindrical body having a conical top sus-

pended beneath said producel
ical top normally closing said
cylindrical body having perl

with Smd CON-
opening, said
orations 1n its

sald top and 1n its sides for permitting gas
generated 1 the producer to escape to the
fire on the orate, a series of levers whereby

sald body may be lowered with respect to

said producer, and a Welo*ht Whereby said 10
body 1s autom&tlcally sustained in its nor mal

upraised position.
In testimony whereol T affix my signature
in presence of two subscribing witnesses.

J OH\T l{ KELLER.
Witnesses:

R. H. Jacoss,
B. M., CAMPBELL.
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