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VIRGIL W. BLANCHARD, OF NEW YORK, N. Y.

COOKING-STOVE.

SPECIFICATION forming part of Letters Patent No. 636,711, dated November 7, 1899.
Application filed April 30, 1398. Renewed August 21, 1899, Serial No, 727,080, (No modeli)

To all whom Tt may concerw:

Beitknown that I, VIRGIL W. BLANCHARD,
of New York, in the county of New York and
State of New York,have invented certain new
and useful Improvements in Cooking-Stoves;
and I hereby declare that the following is a
full, clear, and exact description thereot, ref-
erence being had to the accompanying draw-
ings, which form part of this specification.

This invention is an improvement in cook-
ing-stoves; and itsobject is to economize fuel
by so constructing the stove that substan-
tially all the gases evolved during the process
of combustion of the fuel will be consumed in
secondary combustion-chambers in the stove
instead of being permitted to escape into the
chimney and wasted, as is the casein the or-
dinary stoves now generally used.

While my invention is shown as embodied
in a cooking-stove, it can also be utilized In
heating-stoves and furnaces by omitting the
ovens and water-drums and properly design-
ing the parts; but the invention is particu-

larly useful for cooking-stoves in that it can

produce and maintain high and substantially
uniform temperatures very quickly.

The invention therefore consists in the
novel construction and combination of parts
hereinafter described and claimed, and the
accompanying drawings illustrate cooking-
stoves.embodying the invention.

Figure 1 represents a longitudinal vertical

section through a self-feeding or fuel-reser-

voir stove. Fig. 2 is a horizontal section of
the same on line 2 2, Fig. 1. Fig. 3 is a lon-
gitudinal section through a modified form of
stove. Fig. 4 is a horizontal section on line
6 6, Fig. 3. Fig. 5 18 a transverse section on
iine 7 7, Fig. 8, showing the construction ot
the grate and fireback. Fig. 6is a detall sec-
tion of another modification.

The body of the stove is of ordinary appear-
ance, having a front fire-chamber A, below

which is an ash-pit B, in which is an ash-pan

b, the front of the pit being closed by a door
B', provided with an air-inlet valve b’. The
fire-chamber also has a valved air-inlet a.
The ash-pit and fire-chamber are separated
by an air-heating chamber C and the grate,
which, as shown in Figs. 1 to 5, is composed

of a series of horizontally - disposed hollow

bars D. The top of air-chamber Cis prefer-
ably inclined downwardly, as shown, 50 as to
direct coal onto the horizontal grate-bars D.
Air may be admitted to chamber C through
a valve-opening ¢ in the front wall of the
stove. 'The grate-bars D open at front into
chamber C and at rear communicate with ver-
tical hollow bars E, forming the fireback.

In front of the fireback and above the grate
is a transverse plate G, which extends to near
the top of the stove, and on the upper end ot
this partition isa valve g% which when opened
allows the escape of the gases above the fuel.
In front of the plate G is a vertically-adjust-
able slide g, which may be adjusted up or
down, for the purpose to be hereinafter ex-
plained. -

In rear of the fireback and connected to the
top of the stove is a vertical partition H, and
in rear thereof and connected to the bottom
of the stove is a vertical partitien I. between
partition H and the tubes K is a vertical de-
flector G', by which the gases escaping from
the fuel-chamber are caused to flow upward
to the top of flue 1 and then descend therein.
The partitions H and I are separated, so as
to form ascending and descending flues 1 and
2, respectively,the latter communicating with
the ordinary outlet-flues of the stove. These
partitions are each thickly studded on their
forward faces, as shown at g h, respectively,
the object of these studs being to Insure a
thorough commingling of the gases and air
passing through said fiues. '

In Fig. 1 there is a transverse partition K
in front of partition G, provided with an ad-
justableslide’. Thespacebetween the plates
K J forms a coal-reservoir M, the depth of
which ean be regulated by the vertical ad-

justment of plates K J. An air-inlet valve
| m may be arranged in the top of the stove

over the reservoir M.

The stove shown in Fig. 3 isin all substan-
tial respects the same as that shown in Fig.
1 so far as the present invention is concerned,
except that the plate K and ad] ustable valve
I. are omitted. In this case also the deflector
G’ is omitted, as I do not consider it always
essential. |

A simpler form of stove is shown in Fig. 6.
In this case an ordinary grate is employed,
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~above the grate, but below the

(g

and the fireback consists of two thin meta] |
plates p p, the air-space p»' between shich

communicatesatbottom with the air-chamber
F. The partition IT in this case is provided
at top with a valve f, which when lowered
closes flue 1 and allows direct communication
between the fire-chamber and the oven-flues;
but when raised to the position shown in dot-
ted linesin Iig. 6 the products of combustion
are directed downward through flue 1 and up-
ward through flue 2, as before deseribed. In
this construction the hot air is supplied tothe
products of combustion entering chamber 1
and producing combustion of the gaseous
products as they pass through the flues 1 and
2, substantially asin the stove shown in Ifigs.
1 and 3 and as hereinafter described.

As shown in Figs. 3 and 4, the bars D and
E are each formed of opposite semitubular
valves bolted together.

I do not claim herein the hollow plate per
se, reserving same as subject-matter for an-
other application.

Operation: Afireis kindled upon the grate
whilethe valve a is closed and valve bis open,
the damper ¢* being adjusted so as to allow
a direct upward draft through the arate and
fuel thereon. After a 2ood bed of coals is
formed the valve b and damper are shut and
valves ¢ and @ are opened, and no airisthen
admitted to the ash-pit, in Figs. 1and 3. The
products of combustion will not descend
through the grate, Figs. 1 and 53 but instead
the draft will now be direct from the valve
into and through the bed of coals in a hori-
zontal directipn and out between the tubes K
plate g and
the surface of the fuel, and this horizontal
traverse of the currents through the bed of
fuel in the grateis of greatimportance, asthe
fuel-gases generated in the fire-chamber are
heated to the highest degree and the smoke
and volatile hydrocarbons ordinaril ygiven off
from a fresh supply of fuel will be compelled
to pass through the incandescent fuel on the
grate, heating it and the fireback E, and then
escape 1nto the passage between the fireback
and thedeflector G’, and rising beside the fire-
back the air is intimately mixed with the air
escaping at the upper end of bars I, which
sald airis highly heated by its passage throu oh
the chamber C, bars D, and bars . If de-
sired, air can also be admitted into bars 1D
from the chamber F by opening valve J. The
mixing air and gases are then caused to de-
scend in flue 1 and ascend in flue 2 and in so
doing are broken upand commingled by their
contactwith the numerous studsinsaid cham-
bers, this commingling insu ring the combus-
tion of all the oxidizable elementsin the {1el.

By making the grate-bars and fireback hol-
low and allowing the current of air to econ-

stantly traverse them they are kept at saffi-

ciently low temperature to insure their sta-
bility., | |
By adjusting the plate g, the lower portion

of which may be formed of fire-brick, the |
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depth of the bed of ineandescent fuel upon
the grate can be regulated as desired so that
either a deep or shallow fire ean be main-
tained in the fuel-chamber. As the bars I
are exposed to heat on all sides, the air pass-
ing therethrough will be highly heated and
rendered most efficient in producing combus-
tion of the gases when subsequently mixed
therewith.

By the employment of the fuel-magazine
shown in Fig. 1 the fire can be maintained
for a great length of time without attention,
and by shutting the anterior gate I after the
fire is kindled the combustion may be con-
fined entirely to the compartment M, thereby
lessening the volume of fuel undergoing the
process of combustion at any time. In such
case the valve mshould be opened to supply
the air necessary to support the combustion.
Byadjusting both gates % ¢ equally the depth
of burning fuel in the compartment M may
be regulated.

It will be observed thatin the construction
shown in Ifigs. 1 to 5 the products of com-
bustion pass down through the fuel and then
horizontally rearward over the grate to es-
cape. ldo not, however, consider myinven-
tlon confined entirely to this horizontal trav-
erse of the gases, as very valuable results are
obtained by constructing the stove with as-
cending and descending mixing -flues and
with means for introducing heated air into
the products of combustion before or during
their entry into the ascending or descending
[lues or mixing-chambers 1 and 2. "The num-
ber of mixing-flues may be varied, though the
number shown and deseribed is productive
of very beneficial results.

The operation of the stove shown in Figs.
o and 4 is substantially the same as that

‘shown in Figs. 1 and 2, already described. In

this case, however, the deflector-plate G’ is
not used and the products of combustion issue
direct from the fire-chamber into the descend-
ing flue 1, wherein theyare mingled with the
air entering the descending flue 1 through the
hollow bars E or back with substantially the
same result as above deseribed.

In Fig. 6 after the fire is started the valve
¢’ is raised to the position shown in full lines.
I'hen the products of combustion pass over
the fireback and descend through flue 1, in so
doing being mingled with the heated air rising
through the hollow fireback p, the products
of combustion being consumed with the hot
alr in passing through the flues 1 and 2. In
this latter modification the ordinary upward
draft through the fuel is employed. '

I do not wish to limit myself to the particu-
lar construction and arrangements of parts
herein shown and described; but

What I doeclaim is—

1. In a stove, the combination of the ash-
pit, the fire-chamber, the vertical alr-passages
at the rear end of the grate, and the hollow

grate-bars connecting with said vertical pas-
sage, and secondary combustion - chambers
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communicating with said fire-chamber and | discharged, for the purpose and substantially .65

passage, for the purpose and substantially as
described.

2. In a stove, the combination of the fire-
chamber, the air-heating fireback, and the
outlet for the products of combustion, the
parallel ascending and descending flues 1n
rear of the fireback forming a secondary com-
bustion-chamber through which products of
combustion are caused to pass after they es-
cape from the fire-chamber, substantially as
described.

3. In a stove, the combination of the ash-
pit, the fire-chamber, the interposed air-heat-
ing chamber, the vertical air-passages at the
rear end of the grate, and the hollow grate-
bars connecting the air-chamber with said
passages, and secondary combustion air and
oas mixing chambers communicating with
fire-chamber and said passages for the pur-
pose and substantially as described.

4. In a stove, the combination of a fire-

chamber, the series of vertical bars at the dis-
charge end thereof, throngh which the prod-
ucts of combustion are caused to passin alat-
eral direction above the surface of the grate,
but below the surface of the fuel, and an ad-
justable plate for regulating the depth of the
smoke-passage, substantially as described.

5. In a stove, the combination of a fire-
chamber, the series of vertical hollow bars at
the discharge end thereof, through which the
products of combustion are caused to passin
a lateral direction above the surface of the
orate, but below the surface of the fuel, and
an adjustable plate for regulating the depth
of the smoke-passage; with theascending and
descending flues or gas and air mixing cham-
bers, and means for admitting air to sald
bars, substantially as described.

6. In a stove the combination of the ash-
pit, fire-chamber, the hollow grate-bars, the
vertical hollow fireback; with which said hol-
low grate-bars communicate, and a series of
mixing-chambers in which the products of
combustion and heated air are commingled,
substantially as described. |

7. In a stove, the combination of the fire-
chamber,the air-heating chamber and the hol-
low grate-bars interposed between the fire-
chamber and ash-pit, and a series of hollow
bars forming the fireback of the fire-chamber
and communicating with the hollow grate-

“ bars and an adjustable plate for regulating
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the depth of the burning fuel, substantially
as described.

8. In a stove, the combination of the fire-
chamber, the air-heating chamber thereun-
der, and a hollow air-heating fireback com-
municating with the air-heating chamber and
an adjustable plate for regulating the depth
of the burning fuel; with descending and as-
cending mixing chambers or fluesinto which

the products of combustion and hot air are |

as described.
9. In a stove, the combination of the fire-
chamber, the air-heating chamber thereun-

der and the hollow grate-bars interposed be- .

tween the fire-chamber and ash-pit, and a se-
ries of vertical hollow bars forming the fire-
back communicating with the hollow grate-
bars, and an adjustable plate for regulating
the depth of the burning fuel; with descend-
ing and ascending mixing chambers or flues
into which the products of combustion and
hot air are discharged, and means for adm1it-

ting cool air into the lower ends of said tubes, |

for the purpose and substantially as de-
seribed.

10. In a stove, the combination of the ash-
pit and fire-chamber, a hollow air-heating
fireback, and means for admitting air into
the bottom of said fireback; with the second-
ary combustion-chamber in rear of the fire-
back, substantially as and for the purpose de-
scribed.

11. In a stove, the combination of the ash-
pit and fire-chamber, a hollow air-heating
fireback, and means for admitting air into
the bottom of said fireback; with the paral-
lel ascending and descending flues beside and,
in rear of the fireback provided with a series
of studs to cause the thorough commingling
of the air and gases passing through sald
flues, substantially as and for the purpose de-
scribed.

12. The herein-described stove consisting
of the fire-chamber, ash-pit, air-heating cham-
ber interposed between the fire-chamber and
ash-pit, the vertical hollow firebacks, the
hollow grate-bars connecting the air-chamber
with said fireback, the partition K and ad-

‘justable plate & forming an adjustable fuel-

reservoir in the stove and the mixing-cham-
bers 1 and 2 into which the products of com-
bustion and heated air are passed, for the
purpose and substantially as described.

13. The herein-described stove consisting
of the fire-chamber, ash-pit, air-heating cham-
ber interposed between the fire-chamber and
ash-pit, the vertical hollow bars forming the

fireback, the hollow grate-bars connecting

the air-chamber with said vertical bars, the
deflector G’ in rear of said fire-back and ad-
justable plate J for regulating the depth of
burning fuel on the grate and the flues 1 and
2 into which the products of combustion and
heated air are passed, for the purpose and
substantially as described.

In testimony that I claim the foregoing as

my own I affix my signature in presence of
two witnesses.

VIRGIL W. BLANCIHARD.

In presence of—
JAMES RR. MANSFIELD,
B. T. WEBSTER,
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