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UNITED STATES

PaTeENT OFFICE.

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

HEATING-STOVE.

SPECIFICATION forming p&rt. of Letters Patent No. 636,712, dated November 7, 1899.
Application filed May 3,1898. Renewed August 21, 1399, Serial No, 727,981, (No model.)

To all whom it may concerr:

Beitknownthat I, VIRGIL W. BLANCHARD,
of New York, in the county of New York and
State of New York, haveinvented certain new
and useful Improvements in Heating-Stoves;
and I hereby declare that the following is a
full, clear, and exact description thereof, ret-
erence being had to the accompanying draw-
ings, which form part of this specification.

This invention isanimprovementinstoves;
and its objectis to providean improved house-

heating stove or furnace adapted for the per-

fect combustion of all forms of fuel, more es-
pecially wood, bituminous and hard coal, and
all forms of hard fuel containing a large per-
centage of the carbon elements.

The particular object of the invention is to
economize fuel by practically gasifying the
same and then burning the gases by com-
mingling them with a large proportion of
heated air, so that practically no hydrocar-
bon or heavy combustible gases will escape
unconsumed. |

The device is simple in construction, dura-
ble; and well adapted for the accomplishment
of the aforementioned objects.

The accompanying drawings 1llusirate a
practical form of the apparatus and are here-
inafter deseribed in detail; but 1 do not con-
sider my invention limited to the specific con-
struction shown, and the essential features
of the invention are summarized in theclalms
following the description of the drawings, in
which—

Figure 1 represents a vertical section of the
complete apparatus. Figs. 2 and 3 are de-
tails of parts thereof, and Fig. 4 is a detail
illustrating a slightly-modified construction
of the mixing and combustion chambers.

The base portion of the stove has an ash-
pit A, a grate A’, and a fire- chamber AZ
which are substantially of ordinary construc-
tion, the ash-pit being provided with a door
a, which can be tightly closed, and the fire-
chamber being provided with a door &', which
can also be tightly closed. The outer shell
A8 of the furnace extends above the fire-
chamber for a purpose hereinafter explained,
and attached thereto just above the fire-
chamber is an interior annular casting B,
upon which issupported anotherannular cast-
ing B’, which is provided with lugs b, by which

| it is kept centered in, but slightly separated

from, shell A3, leaving a passage b’ therebe-
tween for a purpose hereinafter explained.

Asshown, ring B supports another ring B?, -

which has a central perforation in which 18

fitted a gas-outlet tube C. The rings B' B?

might be made integral, if desired, and their

brick b?% secured thereto by bolts 6°, as shown.

Chamber A%has a direct-draft smoke-outlet
A% in which is pivoted a weighted valve a?,
which may be thrown to the position shown

in dotted lines, Fig. 1, when the fire is being

kindled, but is closed after the stove is fully
heated. The outlet A* communicates with
the uptake by a pipe A®°, as shown.
Supported upon plate B’ within the shell
A3 is a cylinder D, and within this eylinder
is a second eylinder D', both cylinders being
connected at their upper ends to an annular
plate D3, which practically closes the annular
space between the cylinders and shell, and
on plate D?is an annular drum D¢, which
communicates with the space between the eyl-
inders D D' and forms therewith an air-heat-
ing chamber 1. The space between the cyl-
inder D and casing A% forms an annular dead
air or gas chamber d, which the gases rising
from fire-chamber A? can enter through the
passages b’ and circulate therein, and thus
surround the air-chamber 1 with warm gases.
The interior of cylinder D’ forms the gas and
air mixing chamber or secondary combustion-
chamber 3, and tube C is arranged to direct
oases escaping from chamber A® upward cen-
trally into said chamber. At the lower end
of said chamber and surrounding tube C is

an annular perforated disk ¢, provided with

depending legs ¢/, which support it upon the
plates B’ and B? and the edges of said disk
are fitted in_the lower edges of cylinder D',
which terminates slightly above the plates B’

B?, so that the air from chamber 1 can pass

under the said plates.

Supported on the tube C and plate ¢ within
the cylinder D' is an inverted hollow cone L,
and in said cone is a tube e, arranged verti-
cally above tube C and provided with lateral
downwardly-curved branches ¢, which open
through the sides of cone E, as shown. Fitted
over tube ¢ and substantially closing the cone

| E is a plate E', upon which is supported a
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dome I, having lugs fon its bottom, by which
1t is upheld slightly above the su rface of plate
E'.  This dome is of much less diameter than

‘the cylinder D', and above the dome is an air-

chamber 2, supplied with air through a pipe
D®from the main air-inlet pipe D?,whieh con-

ducts air from the front of the stove to cham-

ber 1, as indicated in the drawings. The
walls of chamber 2 are formed of an annuiar
upstanding flange I on dome I, and its top
1sa perforated plate 2, as shown. Supported
on the laterally-projecting flange ' at the
bottom of dome F are a series of superim-
posed studded rings G, which are provided
on their under sides with depending lugs, as
shown, and together constitute an efficient;
device for thoroughly commingling the air
and gases ascending in the cylinder I’ ex-

of different diameters, so that not only will
the gas and air be broken v P In passing by
the studs, bhut will be deflected first ontward
and then inward, and thus thoroughly com-
mingled. Thespace between the cone I, eyl-
Inder D', and plate ¢ constitutes another air-
heating chamber 4. - '

The air-pipe D? is inclosed within a drum
AP at the upper end of the shell, into which
the products of combustion from chamber 3
pass through central openings ¢*in head DA,
which are regulated by an adjustable rotary
valve I, that can Dhe adjusted from the out-
side by means of an arm K'. The position of

this valve can be determined by a graduated
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scale 1% as indicated in Fig. 3. The inlet of
pipe D?is also provided with a register-valve
/i, the position of which can be determined
by a graduated scale 22 The scales 112 /12 are
marked alike, so that the two valves may be
properly adjusted in relation to each other at
all times in the practical operation of the de-
vice.

I'rom the drum AS the waste gases of com-
bustion escape through a pipe A®into a ra-
diator-drum A", which communicates with
pipe A% as indicated in the drawings. This
drum is supported on a bracket, / 1 attached
to the eylinder A3,

Operation: The fire is first kindled in the
chamber A?in the usual manner, the valve
a’ being opened to admit the direct draft to
the uptake. Part of the heated products will
naturally circulate into the space d, S0 as to
heat the air in chamber 1, and a smal] part
of the products may find their way through
the secondary combustion-chamber 3 and up-
per part of the apparatus and warm thesame.
When a good bed of coals is formed in cham-
ber A® the valve ¢3 is closed, and all the
gases then have to take their course through
the secondary combustion-chamber or gas-
burning portion of the apparatus. The gases
rise through tube C, and part of them enter
the echamber within cone K; but the greater
part of the gases ascend directly into the
dome IY, where they are deflected downward

and diverted under the mixing-rings G. As |

—

the gases rise through tube ¢ they draw in

a quantity of hot air from chamber 4. through
the tubes ¢/, whiel is commingled therewith
in the hood and still further commingled
therewith as it passes through the rings in
chamber 3. The gases which enter the cone
I escape therefrom around the ed zes of plate
E" and in so doing are com mingled with jets
of fresh air rising at the pointse?around the
edge of cone E, as indicated in the drawings.
The commingled air and oas continue to as-
cend through the mixing-chamber, producing
intense heat therein, and as the gases pass
from chamber 3 they are brought over the
air-chamber 2 and subjected to the action of
the jets of hot air rising therefrom, and thus
practically perfect consumption of all com-

0 “bustible elements of the gases is realized.
The alternate rings are |

The air supplied to the gases receives its
initial hieat while passing through pipe D% in
chamber A% Tt is heated still more as it de-
scends into chamber 1 and reaches its highest
temperature at the points ¢? and ¢/, where it
1s first commingled with the gases. The air
descending through pipe D%in chamber 2 be-

comes intensely heated by direct contact with

the top of chamber F. By this construction
an ample supply of highly-heated air is pro-
vided which is commingled with the Tases as-
cending through the eylinder D’ in the most
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efficient manner, so that practically no un-

consumed fuel elements are carried off to the

uptalke.

It will be observed that practically the fuel
1s distilled and that all the gases evolved
therefrom are consumed instead of escaping
to the uptake, as they do in ordinary stoves.
Thus obviounsly a large amount of heat is de-
rived from a given amount of fuel with a cor-
responding economy thereof. |

When operating on bituminous fuel or fuel
where a large amount of gases may be sud-
denly evolved, the valve a3 is very useful, as
any sudden explosion of gasesin the chamber
2 can throw the valve ¢® wholly or partially
open, and thus allow the escape of sufficient
gas to reduce the pressure, this valve thus
acting as a safety-valve to prevent injury to
the apparatus.

As shown in Fig. 4, the dome Fis modified in
form and air-chamber 2 practically dispensed
with, the air being admitted through pipe DS
into the lower end of chamber 3, a short dis-
tance above the inlet e.

From the foregoing description the princi-
ples of my invention will be readily compre-
hended, as well as the fact that it is not re-
stricted to the particular embodiment shown
in the drawings.

By my invention I obtain all the heat de-
rived from the fuel in an ordinary stove and
in addition the heat of a gas-stove produced
by burning the gases in the upper portion of
the apparatus; but gases consumed in the

gas-stove portion of the apparatus are derived
from what are usually waste gases In the or-
dinary stove. Therefore I practically realize
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a far greater amount of heatand much greater |

economy of fuel than is possible with the or-
dinary fuel-burning stove as heretofore con-
structed, and even if liquid fuel, such as coal-
oil, were burned in the chamber A®a great
saving would be still effected by the use of
my apparatus, as I would still utilize the
heavy dense gases which are evolved in the
combustion of liquid fuel that would go to
waste in ordinary apparatus.

From the foregoing it is apparent that I em-
ploy a very large proportion of the heat units
resulting from the combustion of the fuel in
the fuel-chamber and from the combustion of
the fuel-gases derived from said chamber for
heating air for the combustion of said fuel-
cases and by means of which said air is raised
to a temperature approximately as greal as
the fuel-cases themselves into which they are
injected. Asa result of thisthe fresh heated
air is rendered so identical in specific gravity
with the fuel-gases into which they are dis-
charged that the process of their mixture 1s
rendered complete and certain by the elements
described. -

As the heat absorbed by the fresh heated

“air in the air-heating channel is returned

without loss to the fuel-gases into which they
are injected, no loss is occasioned in my in-
vention in heating the air to a temperature
approximating the heat of said fuel-gases
themselves, by means of which the perfect oxi-
dation of their oxidizable elements is realized.
Having thus described my invention, what
I therefore claim as new, and desire to secure
by Letters Patent thereon, 1s— |
1. In a stove, the combination of a fire-

chamber, an air and gas mixing chamber

above the same in which the gases of com-
bustion are consumed and a gas mixing-tube
in the bottom of said chamber, a series of
mixing-rings in said chamber above said tube
and an air-heating chamber surrounding said
mixing - chamber and supplying air to said
mixing-chamber at the bottom, and an alr-
supply pipe extending into said mixing-cham-
ber and supplying air to the same above the
tube.

9. The combination of a mixing-chamber,
an inverted cone therein, a gas and air mix-

ing jet-pipe supported on said cone and hav-

ing branch pipes on its lower end passing
through the wall of the cone, a plate above
said cone, and the mixing-rings above sald
plate, substantially as deseribed.

3. The combination of a mixing-chamber,
an inverted cone therein, a gas and air mix-
ing jet-pipe supported on said cone, a plate
above said cone, a dome thereon above the

jet-pipe, and the mixing-rings supported on "

said dome, substantially as described.

4. The combination of a mixing-chamber,
a gas and air mixing jet-pipe therein, a dome
thereon above the jet, an air-chamber above
the dome, an annular air-chamber surround-
ing the mixing-chamber and communicating
therewith below the cone, and means for con-

ducting air to thelair-chamber above the jet-
pipe, substantially as described.

5. The combination of a mixing-chamber,
an inverted cone therein, a gas and air mix-
ing jet-pipe supported on said cone and open-

70

ing therethrough, a plate above said cone, a

dome thereon above the jet, the mixing-rings

supported on said dome, and an air-chamber

above the dome, an annular air-chamber sur-

' rounding the mixing-chamber and communi-

cating therewith below the cone and means for
conducting air to the air-chamber above the
jet-pipe, substantially as described.

6. In a stove, the combination of the fire-
chamber, the gas-outlet in the top thereof,
and the gas and air mixing chamber above
said outlet, the air-heating chamber sur-
rounding said mixing-chamber and communi-
cating with the air-supply pipe, and a hot-
oas space surrounding the air-heating cham-
ber and commuinating with the fire-chamber,
substantially as described.

7. In a stove, the combination of the fire-
chamber, the gas-outlet in the top thereof,
the mixing-chamber above said outlet, the
gas and air mixing jet in the lower end of
said chamber, the dome supported above said
jetand the superimposed mixing-ringsaro und
and above said dome, with the air-heating
chamber sarrounding said mixing-chamber
and communicating with the air-supply pipe,
and a hot-gas space surrounding the air-heat-
ing chamber and communicating with the fire-
chamber, substantially as described.

3. In a stove, the combination of the fire-
chamber, the gas-outlet thereof, the mixing-

chamber above said outlet, the air-heating
chamber surrounding said mixing-chamber

and communicating with the air-supply pipe;
with the heating-drum above said mixing-
chamber, the valve for regulating the escape

of burned gases from said mixing-chamber

into said dram and devices for conducting
air from said drums to said air-heating cham-
ber, substantially as described.

9. In a stove, the combination of the fire-
chamber, the gas-outlet thereof, the mixing-
chamber above said outlet, the air-heating
chamber within said mixing-chamber, the air-
heating chamber surrounding said mixing-
chamber, and the hot-gas space surrounding
the air-heating chamber and communicating
with the fire-chamber; withtheheating-drum
above said mixing-chamber the valve for reg-
ulating the escape of burned gases from said
mixing-chamber into said drum, and pipes
for conducting air through said drum to said
air-heating chambers, substantially as de-
scribed.

10. The combination in the fire-chamber,
of a furnace, of the top consisting of metal
plates B’, B% and having fire-bricks b? fas-
tened to their lower sides, substantially as
described.

11. The combination with a fire-chamber
having metal top plates B', B?, with fire-bricks
b2 fastened to their lower sides; with a gas
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and air mixing chamber supported on said
plates and an air-chamber surrounding said
mixing-chamber and also supported on said
plates, substantially as described.

12. The combination with the fire-chamber
A*having metal top plate; with a gas and air
mixing chamber supported on said plates, an
alr-chamber surrounding said mixing-cham-
ber also supported on said plates, and a dead-
gas space surrounding said air-chamber and
communicating with the fire-chamber around
the edges of said top plate, substantiall y as
described.

13. In a stove, the combination of the fire-
chamber, the outlet-flue provided with a
gravity-valvea?, the gas and air mixing cham-
ber and alr-heating chambet above the fire-
chamber, the tube for condueting gas from
the fire-chamber into said mixing-chamber,
the heating-drum above the mixing-chamber,
a regulating-valve for controlling the escape
of gas from said mixing-chamber into said
dram, the pipes for conducting air through
sald drum to said air-heating chamber, pro-
vided with a regulating- valve, and a pipe for
conducting the burned gases from said dru m,
substantially as described.

14. The combination in a gas and air mix-
ing chamber, of an inverted cone I jts top
plate E' and its gas and air mixing jet ¢ hav-
ing radial branches by which it is supported
In said cone and opening therethrough, the
dome above said jet and the mixing-rings G
supported on and extendingahove said dome,
forthe purposeand substantiallyasdescribed.

15. The combination in astove, of a gas and
alr mixing chamber, aninverted cone E there-
in, its top plate E/, a gas and air mixing jet
¢ supported in said cone and opening there-
through, the dome above said Jet, and the
mixing-rings supported on and extending

above said chamber; with an air - heating |

chamber above said dome within the mixin o-
chamber, and an air-heating chamber sur-
rounding said mixing-chamber and comm uni-
cating with the lower end thereof, for the
purpose and substantially as deseribed.

16. In a stove, the combination of the ash-
pit and the fire-chamber, their doors, and the
direct outlet-flue, the casing orshell A extend-
Ing above the fire-chamber, the cylinder DD
forming a dead-gas space between itself and
the shell, the eylinder D’ depending in the
cylinder D and forming therewith ah annular

chamber 1, with the gas and air mixing de-

vices in eylinder D', the drum AS above the
cylinders, the valve for regulating the escape
of gases from the cylinder D’ into the drum
and the air-pipe for conduecting air to the
chamber 1, for the purpose and su bstantially
as described.

17. In a stove, the combination of the ash-
pit and fire-chamber and their doors, and the
direct outlet-flue, the casing or shell extend-

ing above the fire-chamber, the eylinder D

interposed forming a dead-gas space between
itself and the shell, the ¢cylinder D’depending
in the cylinder D and forming therewith an
annular air-chamber 1, with the gas and air
mixing devices in cylinder D', the air-cham-
ber 2 therein; with a heating-drum A8 above
the cylinders, the valve for regulating the
escape of gases from ¢ylinder D' into the drum
and the air-pipes for conducting air through
drum AS® to the chambers 1 and 2, for the pur-
pose and substantially as described.

13. In a stove, the combination of the fire-
chamber, the gas-outlet thereof, the mixing-
chamber above said outlet, the cone in the
lower end of said outlet, the gas and air mix-
ing Jet supported on said cone and opening
therethrough, the plate supported on said jet
above the cone, the dome supported on said
plate and the superimposed mIXing-rings sup-
ported on said dome; with the air-heating
chambers surrounding said mixing-chamber
and communicating therewith, the heating-
drum above said mixing-chamber, the valve
for regulating the eseape of burned gases from
sald mixing-chamber into said drum, and de-
vices for conduecting air from said drums to
sald air-heating chamber, substantially as
desecribed. |

19. In a stove, the combination of the fire-
chamber, the gas-outlet in the top thereof, the
mixing-chamber above said outlet, the cone
in the lower end of said outlet, the gas and air
mixing jet supported on said cone and open-
ing therethrough, the plate supported on said
jet above the cone, the dome supported on
sald plate and the superimposed mixing-rings
supported on said dome, and the air-heating
chamber within said mixing-chamber above
the dome; with the alr-heating chamber sur-
rounding said mixing-chamber and commu-
nicating thervewith, the hot- gas space sur-
rounding the air-heating chamber and com-
municating with the fire-chamber, the heat-
ing-drum above said mixing - chamber, the
valve for regulating the escape of burned
gases from said mixing-chamber into said
drum, and pipes for condueting air through
sald drums to said air-heating chambers, for
the purpose and substantially as desecribed.

In testimony that I ¢laim the foregoing as
my own I affix my signature in presence of
two witnesses.

VIRGIL W. BLANCHARD.

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