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To all wwhom it may concern:

Be it known that T, Winrianm €. SKINNER,
a citizen of the United States of Ameriea,
residing at Toronto, in the Province of On-
tario and Dominion of Canada, have in-
vented certain new and useful Improve-
ments in Fuel-Burning Devices, of which
the following is a specification, reference
being had therein to the accompanying
drawings.

This invention relates to fuei burning de-
vices such as stoves, furnaces or the like,
and refers more particularly to an improved
construction for burning solid fuel of vari-
ous kinds and grades.

Among the objects of the invention are
to provide a construction in which a more
complete and effective combustion is ob-
tained than can be produced by the stoves,
furnaces or like devices now in use; to pro-
vide a construction in which even the low-
est grades of fuel can be consumed without
the production of any appreciable amount
of smoke and in which the maximum amount
of heat units are obtained from the material
burned; to provide means for preventing
escape of gas into the room when putting
fuel into the fire box; to so construct and
arrange the parts that a gravity feed of the
fuel takes place without the necessity of
passing the air vertically through the fuel,
one of the main features of the invention
being the novel arrangement whereby the
air is fed to the combustion chamber trans-
versely through the fire box; to provide a

combustion chamber which is surrounded by

the fire box and so arranged that the gases
which are fed into the combustion chamber
are fed from the outside toward the center,
thus avoiding any chance of escaping gas;
to provide a construction in which the fuel
is burned in the combustion chamber in the
form of gas and in which there is supplied
to this burning fuel an auxiliary supply of
air thus producing an effect similar to that
obtained in a Bunsen burner; to provide a
fuel burning device in which there are no
clinkers or cinders produced and the ashes
forming practically a negligible quantity,
such ashes as are produced being in the form
of a fine powder; to provide a new and im-

proved form of grate; and in general to -

provide an improved means and method for
burning fuel by which substantially all the
heat units are available for the purpose of
the device.

The invention further resides in various

features of construction and such arrange--

menis and combinations of parts as will
more fully hereinafter appear.

In the drawings:

Figure 1 1s a vertical sectional view
through a steve embodying iny invention.

Fig. 2 1s a cross-sectional view on the
iine w—ux of Fig. 1.

TFig. 3 is a cross-sectional view on the
line Y—Y of Iig. 1.

Fig. 4 is a detail view of the lower door
construction. _

In the particular embodiment of my in-
vention illustrated in the drawings, A desig-
nates 2 heating stove mounted upon a suilt-
able base 3. The latter may or may not be
provided with legs C while above the base
there is positioned a chamber D adapted to
reccive the usual ash-pan or tray E.  Access
to this chamber is had through & door F.
Upon the upper end of the chamber D there
is mounted a grate (i, the novel construction
of which forms one of the features of my in-
vention.

“As shown in detail in Figs. 1 and 2 this
grate is apertured at its center and provided
with a seat H upon which rests the lower
end I” of the wall I. The latter divides the
combustion chaniber J from the fire box and
sitce there is intense heat generated in the
combustion chamber J. the wall I 1s formed
of a refractory material and also avranged
in sections, as shown in Kig. 2, to prevent in-
jury by expansion. Surrounding the wall T
and spaced therefrom a sufficient distance to
receive the fuel is a wall L which forms the
outer wall of the fire box. This wall is
preferably spaced from the outer wall K o
provide an air chamber I/, The latter 1s in
communication with the fuel chamber I
through a plurality of slots L* distributed
entirely around the fire box. In turn a fire
box L/ is in communication with the com-
bustion chamber J through apertutres J° in
the refractory wall 1. ’

Fuel is fed into the fire box through one
or more doors M which ave pivoted at R
and provided with sides M* go that when
opened the door forms a hopper through
which fuel can be fed to the fire box. In
the particular construction shown there ave
four of these doors since the stove 1s formed
in a shape of a squave, although it is obvie
that any other shape could be employed.

In order to prevent escape of gases jnio

[N

60

70

95

82

95

100

103



19

16

20

25

80

86

40

46

50

. B8

60

85

=

the room when the fuel is being fed through
the door M, I preferably connect the latter
by a link or arm N to a gas escaping valve
or door N’. Thus, when the door M is opened
the valve or door N’ will be simultaneously
opened and if there is any gas. pocketed
above the fire box it will pass directly into
the drum portion O of the stove. The latter
is connected to the combustion chamber by
a conduit P above which a suitable baffle
plate P is located. The purpose of the lat-
ter is to compel the heat products of com-
bustion to pass outwardly adjacent to the
heat radiating surface of the drum, and if
desired an oven @ can be positioned within
the drum, access to this oven being had
through a hinged door Q.

Describing in detail the construction of
the grate G, it will be noticed that the latter
comprises a plurality of inclined surfaces
G’ between which are a plurality of open-

ings G? controlled by a sliding grate R. At

its center this grate slides over a plate R’
secured to the main portion of the grate by
suitable ‘chair bolts R2. It will be noticed
that the movable member R of the grate has
spaced apertures adapted when the grate
pull S is drawn forward to register with the
apertures in the grate G, and thus permit
the ashes to pass into the pan or tray E.
The movable member R is normally held in
closed position by means of a spring R?,
while from its upper surface there projectsa
plurality of pins R* or other agitating mem-
bers adapted to loosen the ashes so as to
cause them to pass through the grate. As
the combustion is so complete in this device
that there are no clinkers formed and the
ashes are in the form of a fine powder, a

grate of this character is peculiarly adapted -

to my device and by locating the movable

member at the bottom any binding of the -

parts through ashes getting beneath the
movable member is avoided. o

At the lower end of the combustion cham-
ber there is an opening T’ controlied by a
mixer valve T, the purpose of this opening
and valve being to supply an' additional
amount of air to the mixture in the com-
bustion chamber: In order that there will
always be a supply of air in the lower cham-
ber D the valve U controlling the air inlet
openings U’ is normally held open by a
spring, such as V2 Passage of air through
the opening T is however adjustably con-
trolled by the valve T. While I have shown
a valve of the butterfly type, a gate or other
suitable valve could of course be employed.

The air that passes through the fuel to
form the combustible mixture is fed into the
air chambers K’ through apertures con-
trolled by the slide Z, each of which are pro-
vided with operating handles or knobs Z’.
Thus the air is fed laterally into the fuel,
through the fuel, and inte the combustion
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chamber, and is there augmented by an ad-
ditional supply of air in a manner similar to
a Bunsen burner. There an intense heat is
generated which passes up through the con-
duit P, that forms an extension of the com-
bustion chamber, and from the latter is dis-
charged into the drum, though it is obvious
that from the extension P they might be de-
livered to a laterally extending pipe or an
oven positioned at the side or elsewhere if
desired. : o

The baffle plate P’ is supported on a plu-
rality of legs, and after passing the baflle
plate the products of combustion will be dis-
charged through the flue outlet Y. A suit-
able sight opening or peep hole W covered
with mica or the like is employed so that
the operator can tell without opening the
stove if the proper combustion is taking
place. In the normal operation of the de-

vice, there should be such complete combus--

tion that practically no smoke or soot reaches
the flue opening Y.

Also as previously mentioned any escape
of gas into the room is avoided by the auto-
matically controlled valves or door N’, which
may be positioned either above the fuel hop-
per as shown at the left in Fig. 1 or in the ex-
tension P as shown at the right of this figure.
In either case the valves or dodrs N’ will be
located in different vertical planes than the
fuel hoppers so as o avoid any danger of
fuel being thrown through the doors N’.. In
assembling the parts the three sections of the
main combustion chamber wall I, are held
in place at their upper ends by a flange W’
formed on the lower edge of the sections of
the extension P. The latter is also formed in
sections as shown in Fig. 3, the sections of
this member being locked together by secur-
ing members Y'.

The invention however is not limited to
these features of construction except as speci-
fied in the claims, and ‘while I have shown

and ‘described the invention as appiied to a

stove it is not limited to such use, since in
its broader aspects it applies also to fur-
naces, boilers, car heaters and other fuel
burning devices. ‘

What T claim as my invention is:

1. In a fuel burning device, the combina-
tion with the fuel chamber, of a combustion
chamber located contrally of said fuel cham-
ber, an’ air chamber outside of said fuel
chamber, there being openings for permit-
ting air to pass laterally from the air cham-
ber through the fuel chamber to the combus-
tion chamber, and a normally closed grate
beneath said fuel chamber and air chamber,

said grate being adjustable to provide open-

ings through which finely divided ash can
be removed from the fuel chamber and the
air chamber. -

2. XIn a fuel burning device, the combina-
tion with the fuel chamber, of a combus-

70

75

80

86

90

95

100

1056

116

116

120

125

130



i0

15

1,226,280

tion chamber, an air chamber outside of said
fuel chamber, there being openings for per-
mitting air to pass laterally from the air
chamber through the fuel chamber to the
combustion chamber, and a normally closed
grate beneath said fuel chamber and -air
chamber, said grate being adjustable to pro-
vide openings through which finely divided
ash can be removed from the fuel chamber

and the air chamber, said grate having an

upper stationary part and a lower movable
part. . . .

3. In a fuel burning device, the combina-
tion with an outer wall, an inner wall and a
central wall spaced from each other 2 suffi-
cient distance to provide a combustion cham-

S

ber, a fuel chamber outside of said combus-
tion chamber and an air chamber outside of
said fuel chamber, said combustion chamber
having an outlet for the heated gases, and an
air inlet at its lower end, said walls being
provided with apertures to permit a trans-
verse draft from the air chamber, through
the fuel chamber to the combustion chamber,
the draft apertures being arranged to pre-
vent the discharge from the air chamber of
ash or dust through such apertures, and
méans for cleaning the air chamber from ash
or dust. '
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In testimony whereof I.affix my signature. 30

WILLIAM C. SKINNER.



