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UNITED STATES

PatenT OFFICE.

CHARLES FREMONT WILSON, OF

KFNTUCKY

CATLETTSBURG KENTUCKY, ASSIGNOR |
BY DIRECT AND MESNE ASSIGNMENTS,

INCORPORATED, OI‘ OATLETTSBURG KENTUCKY A CORPORATION OF

TO GATE CITY STOVE WORKS,

COMBINED GRATE FRONT AND STOVE

SPECIFIGATION formmg- pert of Letters P&tent N 0. 699 123 dated Aprll 29 1902.

Appheemen fled Mey 11 1901 Serlel Ne 59,8586,

(Ne model. } -

| To all w]wm it ma J CONCETTL:

Beitknownthat I,CHARLES FREMONT WIL-

SON, a citizen of the United States, residing at |

Catlebtebnrg, in the county of Boyd and State

of Kentucky, have invented a new and use-
ful Combined Grate-Frontand Stove,of WhlGh

the follomnﬂ' IS & spemﬁeablon

My present invention relates to a COIIlbl--_
“nation grate-front and stove, and has for its

object the production of a heater designed for
the utilization of a fluid fuel—as, for 1nstanee |
~natural or artificial gas—and capable of ‘be-
ing quickly converted foruse elther asa n'rate--_

front or stove. |
The great ebJeetlon to the use of ﬂ'ae-heat-

ers generally is the peculiar odor prodneed.
by the imperfect combustion and the conse- |

quent liberation of mnoxious gases; and the
elimination of this odor is one of the primary
objects of the present invention. This ob-

ject is accomplished by providing for a con-
tinuous recirculation of the. prodnets of com-

Fig. 3 is a side elevation

ehambere broken away and certain other of

‘the. parts in section-to show the manner in

whwh the cold air circulates through the
cold-air eha,mbels or drums to effect the ven-
tilation of the room when the stove- ‘casing is

1-2'is a central vertical- seetlon thereof on the 5G
line. 2 2 of Fig. 1.

of the device ern'anlzed as a grate-front and
‘showing.the outer wall of one of the cold-air

55

removed and the device is being used-as a

grate-front. Fig. 4 is a detail view; partly
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in section, of the burner comprising a gas-
eyhnde1 a series of Bunsen burner-tubes, and

a mixing-chamber within which the gas is

mixed with air prepnr&tery to its delivery to

the point of ignition. - ‘Fig. 5 is a detail hori-

zontal seetlonal view ef one of the cold-air

chambers, showing one of.the cylindrical

“dampers in section a,nd indicating by arrows
| the direction of movement of the alr e1renla-
‘tion.

"The preCISe manner in which the heater is

bution to the burners until-every vestige of- | bmlb up is a matter of no 1n1portanee go far
| as the invention involved is concerned, and

combustible gas is entlrely consumed..

A still further object of ‘the 1nvent10n is'to-

provide a heater of this character which by

reason of the complete consumption of the:

fuel may be employed without a flue or chim-
ney, if desired, and which by reason of a
special peenhm eqmpment of -cold-air eham-

- bersordrums will maintain a sufficient circu-

lation of air withintheapartment.to insurethe
ventilation thereof without effecting the vitia-

tion of the atmOSphel e cir enlatmﬂ-‘thron ohthe

heater.

To the neeomphshment of these nnd 0Lhe1
objects, which will hereinafter more fully ap-
pear, one embodiment of the invention con-
sists in the construction and arrangement of
parts to be described, illustrated in the ac-

. companying dlawmﬂ's and defined in the ap-

pended claims, althono*h it will be evident
that a wide range of strnetm al variation may

be resorted to in adapting the heater for use

in various connections without departing
from the scope of the invention or materially
affecting the advantages aceruing therefrom.
In sald. drawings, Figure 1 is a perspeetwe
view of my device organized as a stove Flﬂ'

_instead, therefore, of detailing the eonstrno-
tion and mode of ‘connection of the various
‘sheet-metal plates employed I shall devote

myself rather to the consideration of the lo-
cation and relative disposition of the apart-

‘ments, flues, or chambers which go to make
up the device as a whole and of the disposi-
.tion and relation of the various walls, aside
from the particular manner in which the lat—
ter may be designed or connected.
The grate-front, which is capable of belnn' 3

eonverted into a stove by the employment of
a casing in a-manner to-be hereinafter speci-
fied, is deﬁned between a pair of snbeta,ntla,lly
pa.ra,llel Vert1eally-dlsposed cold-airchambers
1and2, defined between innerand outer walls
3 and 4 connected at their front ends by what
may be termed “damper casings” 5 and 6.

These damper - casings, which are approxi-
mately of eylindrical form and are provided
with vertically-disposed series of openings 7,
are located, as shown, at opposite sides of the

| heater, at the fronft thereof and serve to im-

part to it the symmetrical ornamental appear-
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vices.
relation and preferably supported upon a

suitable base 8 define an intermediate cham-

ber having an open front and provided at the

back with an asbestos fire-wall 9, terminating

above the base 8 and below the top wall 10,

which, like the base 8, closes the ends of the

chambers 1 and 2 and serves to retain them
rigidly in properly-spaced relation. This dis-
position of the grate or fire-wall 9, which in-
clines forwardly from its lower end, serves to

define in the rear of the wall 9 a hot-air flue

11, the back wall 12 of which is located be-
hind and in spaced relation to the wall 9 and
18 secured at its opposite sides to the walls 3

of the cold-air chambers, these walls being

preferably extended rearwardly a sufficient
distance to constitute the side walls of the
hot-air flue 11.

Immediately in advance of the fire- uall 9
and adjacent to the lower end thereof is dis-
posed a transverse series of Bunsen or other
snitable burner-tubes 13, passing through a

mixing - chamber 14 and supported at their |

lower ends by what may be termed a ‘“gas-
cylinder” 15, communicating, preferably at a
point intermediate of its ends, with a gas-sup-
ply pipe 16, extending through the side of the
heater adjacent to its bottom and communi-
cating with a suitable source of supply. (Not
shown.) The mixing-chamber 14 is provided,
in a manner well understood in the art, with

air-inletopenings17inits bottom wall, and the
burner-tubes at a point within the chamber

14 are apertured, as indicated at 18, to permit
the air passing into the mixing-chamber to
mix with the gas,and thus form a highly-com-

- bustible fluid for ignition at the upper ends
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necessary to provide an upwardly-extending

of the tubes in the usual manner.
evident that air supplied in this manner to
the burners will furnish the oxygen necessary
for the proper combustion of the gas. It is
impossible, however, to supply sufficient oxy-
gen to completely consume the fuel escaping
from the tube, and it is for this reason that I
contemplate a recirculation of the products
of combustion or partially-consumed gas
through the hot-air chamber 11 and back to
the mixing-chamber 14, where afterits partial

‘consumptionitisagain supphed tothe burner

to be further consumed, this aetion being
maintained in a conbinuing cycle until all
noxious gases are completely burned, to the
end that an absolutely odorless heatel is se-

cured. Obviously the circulation induced

around the fire-wall will cause the drawing

in of a considerable quantity of fresh air at

the upper end of the fine 11, sothat the mixer
will be well supplied with oxygen. |
In order to maintain this circulation, it is

termination of the lower end of the flue 11,
because 1t 18 essential that the upwardly-di-

rected flame be made to produce a cuarrent

suificiently strong to induce a downward cir-
culation through the flue 11, notwithstand-

The chambers1 and 2 being in spaced | rise.

of the fire-wall 9,

It will be-

699,123

This is accomplished by providing at
the front of the stove or grate-front a fender
19, the front wall of which is rearwardly

70

curved and connects at its upper end with a

top wall 20, inclined inwardly or downwardly
from the upper end of the fender 19 and sup-

ported at itsinner end by a vertical partition-
wall 21, which constitutes the back wall of the
fender 'and the front wall of what may be

termed the ‘burner-chamber?” 22, which, in

effect, 18 a continuation of the ﬂue 11, de-
smned for the reception of the gas- (,yhndel
15 the mixing-chamber 14, and the burner-
tubes 13, so ‘that the hot air circulating
through the flue 11 and escaping from the

lower end thereof under the fire-wall 9 will -

heat the gas-cylinder 15, thereby raising the
tension of the gas, and after performing this
function will escape into the mixing-cham-
ber to be again combined with the gas and
reburned at the pointof ignition.
end of the burner chamber or flue extension
22 is closed, at least partially, by a guard-
plate 23, extending across the interval be-

tween the walls 3 and ineclined from the up-
per end of the partition 12 to the front face

forming,with the oppositely-
inclined top wall 20 of the fender, a trough
designed for the reception of any asbestos
fiber which may become detached from the

{ wall9. The primaryobject of the guard-plate
23, however, is to so obstruct the upperend of

the chamber or flue extension 22 as to in-
crease the force of the circulation of air from
the lower end of the fluell into the chamber
22 and around the burner-tubes, as it will be
evident that all of the air passing from the
flue 11 cannot beintermixed with the gas and
must therefore pass upwardly around the

The upper
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mixing-chamber and tubes for consumption

at the point of ignition. Another guard-

plate 24 is located to protect the inlet-open-

ing to the flue 11 above the upper end of the
fire-wall 9, this guard-plate being preferably
formed with a series of openings 25, through
which the air readily passes from the front
of the fire-wall to the rear thereof for rede-
livery to the burners.

We have now seen in what manner the
burner is supplied and how the combustion
18 maintained for the purpose of completely
consuming the fuel in order to obviate the
necessity for a chimney or flue and to effec-

ITO
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tually dispose of the noxious gases which are

usually thrown off by heaters burning gas as
a fuel. In addition to this feature of thein-
vention, however, I have premised that an-
other ob;]ect of the invention is to equip.a
heater of this character with means for heat-
ing and inducing a ecirculation of air within
the compartment without vitiating such air
by the consumption of the oxygen therein.

“This end is attained by means of the cold-air
chambers or drums 1 and 2,

site stdes of the heater, as already pointed
out. "T'hese cold-air chambers or drums are

ing the natural tendeney of the heated air to | provided, as stated, with the dampor-casings

located at oppo-
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5 and 6 at their front ends, and their rear | frout and When applied the front edge of the

ends are closed by walls 26, located’'in about | top wall 834 is preferably slipped ander - and

the plane of the fire-wall 9, but beyond the
opposite sides of the hot-alr fluel1l, and these

walls are formed with openings 27 in order
to permit the air of the compartment to flow

freely into the front ends of the chambersor

. drums through the openings 7 in the damper-
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the flue 11.

casings-and to eéscape through the openings
27 after having traversed the heated walls 3,
which, as we ha,ve seen, define the combus-
tlon-ehamber of the heater

‘The circulation of air thl{)uﬂ‘h the cham-

'bers 1 and 2 is controlled by means of e¢ylin-
drical dampers 28, located w1th1n the casings

5 and 6 and havmn‘ openings 29, which may
be brought into cmncldence wmh the open-

ings 7 by rotating the dampers through the |
- medlum of ordmary detachable hand-wheels |
or handles 30, located above a hood 31, dis-
posed at the top of the stoveand e"{tended in

front thereof in a manner toimpart an orna-

‘mental finish to the heater, as well as to con-
stitute an extension. of the top wall calcu-

lated to assist in insuring the backward cir-
culation of the hot air mto the upper end of

mterwr thereof, arranged to fit over the cy-

lindrical upper ends of the damper-casings LR
and 6, which are -extended above the tOp of
the heater to facilitate the attachment of the
hood. This particular ‘arrangement is not
absolutely essential, but 1s'beli'eved to be a
preferable construcmon ‘because 1t obviates
the necessity for the employment of bolts or
other securing devices and at the same time
connects the oppomte sides of the heater in

a manner to insure their rw'ld retention in

spaced relation. 1t will be noted thattheopen-
ings 7 into the damper-casings are located at
the sides thereof opposite the walls 3, so that
the air passing into the chambers 1 and 2 does

not come into contact with the heated prod-
uets of combustion passing along the face of
the fire-wall or even with the hot air radiated

- therefrom and passing mto theroom in front

of the heater.

The foregoing descuptmn is complete as to
the orn'a,mza,tlon of the heater for use as a
orate- front and for the purpose of convert-
ing the heafrer into a stove it is simply neces-

sary to provide a casing 33, preferably oi rec-

tangular form, as shown and comprising the

top Wall 33*, a back wall 33 and side walls

33¢. This casmn' is readily ‘attachable and
detachable for famhtatmw the conversion of

The dainpers are also provided
with otheropenings 29°, which when the open- |
ings 29 are coincident Wlbh the Opemnﬂ's 7 of
the casing will permitthe airflowinginto the |
‘dampers 10 escape thence into the cold-air
chambers for circulation therethr 011,9:11 prior |
to delivery through the opemnfrs 27 m the ':
rear end walls of the chambers.

A convenient manner of attaching the hood |
is shownin thedrawings, and consistsin form-

ing a pair ot dependlnn' nipples 32 upon the }

¥

retained by the rear side of the hood 31,the re-
tention. of the casingin place being addltlon-
ally facilitated by the provision of a notch 34
in one of its side walls for the receptlon of
the gas-pipe 16.

- 'When the device is used as a stove, the
dampers 28 are closed, and ‘as the rear wall
33° of the casing 33 is vertical a compara-
tively large dead-air chamber 35 may be de-
fined w1th1n the casing 35 between the back

wall thereof and the back wall 12 of the flue
11, and this dead-air chamber or space will
‘be increased to the extent of the dimensions
of the chambers 1 and 2, because these cham-
‘bersarenow in. commumc&tlon with the inte-
rior of the stove-casing, andthe eir culation of
air is prevented by the closing of the dampers.

S
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It will now be seen that the heat generated

by the ¢ombustion in front of the fire-wall
will serve, by reason of the conductivity of
thestill air within the surrounding chambers,

to heat the walls of the stove-casing and ef- -
fect the radiation of heat in the manner well |

understood in the art.

From the foregoing it will be obqerved tlmt
I'have produced a simple and effective com-
bination grate-front and stove designed for
the complete consumption of armﬁcml orother

90
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gas and adapted for odorless operation with- -

out the use of a flue for carrying off the prod-
ucts of combustionand alsoembodying heat-

| ing chambers or drums designed to heat-and

to mamtam the ‘circulation of air within the

10C

apartment, ‘thereby simultaneously heating.

and ventilating the saine; but while the pres-
ent embodmlent of:the 1nvent1011 1s thought
at this time to be preferable I do not wish
to limit myself to the-structural details de-
fined, as, on'the contrary, I reserve the right
t0 effect such chan ges, modifications, and:va-
riations thereof as may be fairly comprehend-
ed within the scope of the protectlon prayed

"'What Ielaim 1s—

1. In & heater of the character desenbed
the combination with a fire-wall and a ba,c]{
,wall defining an intermediate hot-air flue, of
a partition dlspowd in advance of the-fire-
wall at the lower end thereof and definingan

105
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intermediate burner-chamber constltutmg a

continuation of the hot-air-flue, a series of
burner-tubeslocated within the burner-cham-
ber and in communication with asource of
gas-supply, said burner-chamber -being pro-

vided with a constricted opening at its upper -

end through which the burner-tubes extend,

whereby the combastion produced at the up-
per ends of the burner-tubes will induce” a
cireculation of airaround the fire-wall, through

120
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‘the hot-air flue, into the burner- ehamber and-

around the burner- tubes tor 1edelwely at the
point of ignition. = =~

2. In'a heater of the character deseubed
the combination with a fire-wall and a- back
wall defining an intermediate-hot-air flue, of -

I30

the devlee f01 use elther as a stove or n'ra,te- & pmtltlon 1oeated in advance of the lower |
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- end of the fire-wall to define an intermediate | and a back wall located at the back of the

~ burner-chamber constituting a continuation

- of the hot-air flue, a series of burner-tubes lo-

1o

cated within the burner-chamber and extend-
ed through a constricted opening at the up-

per end thereof, a gas-cylinder supporting

the burner-tubes and in communication with
a source of gas-supply, a mixer located within
the burner-chamber at a point above the gas-
cylinder and having communication with the
tubes and with the interior of the burner-
chamber, respectively, whereby the combus-
tion produced at the upper ends of the burner-

- tubes will induce a recirculation around the

15

fire-wall and through the hot-air flue to the

interior of the burner-chamber to cause the |

heated air to circulate around and heat the

- gas-cylinder, part of the heated air then pass-
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ing into the mixing - chamber,  and another
part passing around the mixing-chamber and
around the burner-tubes for redelivery at
the point of ignition. -

3. A heater of the character described hav-
1ng an open front and provided at its oppo-

site sides with separate non-communicating
vertically-disposed cold-air chambers defined
between inner and outer walls connected at
their front ends by a damper-casing, and at
their rear ends by an apertured rear end wall,
afire-walland a back wall defining an internie-
diate hot-air flue at the back of the heater, a
gas-burner located in front of the fire-wall at
the lower end thereof to effect a circulation
around the fire-wall for the purpose specified,
and dampers located within the damper-cas-
ings to control the circulation of air through
the cold-air chambers.

4. Aheaterof the class described having an
open-front combustion-chamber defined be-
tween cold-air chambers located at the oppo-
site sides of the heater and having inner and
outer walls connected at their front edges by

apertured cylindrical damper-casings, and at,
their rear ends by apertured rear end walls,

a fire-wall and a back wall disposed trans-
versely between the cold-air chamber and de-
fining a hot-air flue at the back of the heater,
a gas-burner located in front of the fire-wall.
at the lower end thereof, to effect a circula-
tionaround the fire-wall for the purpose speci-
fied, and rotary dampers mounted within the
damper-casings and designed to control the
circulation of air through the cold-air cham-
bers. |

5. Aheaterof the character described, hav-
ing an open-front combustion-chamber de-
fined between cold-air chambers at its oppo-
site sides and a hot-air flue at its back, inner
and outer walls defining the cold-air ¢ham-
bers and connected at the front-of the heater
by damper-casings, and at the back of the

heater by apertured rear end walls, a fire-wall |

3

heater and constituting the opposite walls of
the hot-air flue, a gas-burner located in front

of the fire-wall at the lower end thereof, to ef-

fect a circulation of air around the fire-wall
for the purpose specified, dampers located
within the damper-casings to control the cir-
culation of air through the cold-air chambers,
and a removable casing having an open front
and designed toinclose the heater to convert
the latter into a stove. |

6. In a heater of the character described,
the combination with inner and outer side

~walls defining cold-air chambers at the oppo-
site sides of the heater, of apertured cylin-
drical damper -casings located at the front

75

ends of the cold-air chambers and extended

above the heater, a fire-wall and a back wall
defining an intermediate hot-air flue extend-
ing between therear ends of the cold-air cham-
bers, a gas-burner loeated in front of the fire-

| wall at the lower end thereof, a hood provided

with thimbles fitting over the upper ends of

80

the damper-casings, and apertured dampers

within the damper-casings.

7. In a heater of the character described

the combination with inner and outer side
wallsdefining cold-air chambers located at op-
posite sides of the heater, of apertured eylin-
drical damper-casings disposed at the front
ends of the cold-air chambers and extended
above.the heater, a fire-wall and a back wall
defining a hot-air flue extending between the
rear ends of the cold-air chambers, a gas-
burner located in front of the fire-wall at the
lower end thereof, a hood provided with thim-
blesfitting over the upperendsof the damper-
casings, apertured dampers within the dam-
per-casings, and a stove-casing detachably re-
lained by the hood.

8. In a heater of the character described,

the combination with inner and outer side
walls defining cold-air chambers at opposite

sides of the heater, of apertured cylindrical

damper-casings located at the front ends of
the cold-air chambers, apertured rear walls
defining the rear ends of said chambers, a hood
connecting the upper ends of the damper-cas-
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ings, eylindrieal dampers located within the

damper -casings, damper -operating devices.

connected with the dampers and loecated above
the hood, a fire-wall extending between the
cold-air chambers at the rear ends thereof,
and a gas-burner located in front of the fire-
wall.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

CHARLES FREMONT WILSON.

Witnesses: |

JOHN B. VINSON,
W. 0. HAMPTON,
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