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EDWIN POWELL, OF PITTSBURG, PENNSYLVANTA.

FURNACE.

- SPECIFICATION forming part of Letters Patent No. 551,476, dated December 17, 1895,
Application filed August 28, 1895, Serial No, 560,747, (No model.)

To all whom it may concern:
Be it known that I, EDWIN POWELL, a citi-
zen of the United States, residing at Pittsburg,

in the county of Allegheny and State of Penn-

sylvaunia, have invented or discovered & cer-
tain new and useful Improvement in Kur-
naces, of which improvement the following is
a specification. |

My inventionrelatestofurnacesfor the evo-

Tution of heat from fuelin the various descrip-

tions of heating apparatus employed in manu-
facturing and mechanical operations and the
generation of steam for the numerous pur-
poses required in the arts and trades; and its
object is to provide means whereby the thor-
ough,economical, and smokeless consumption
of fuel may be effected in a structure of sim-

ple and inexpensive construction and ready

applicability to existing conditions of loca-

20

tion, service, and relation to other structures
in connection with which it may be required
to be used.

To this end my invention, generally stated,

consists in the combination of a furnace or

25

30

35

45

5o

fuel-chamber, a fire-bed therein which 18
closed to access of air below it, an air-supply
passage above said fire-Dbed, a combustion-
chamber, an exit throat or passage connect-
ing the fuel-chamber, at or near the fire-bed
thereof, with the combustion-chamber, and a
gas-conduit leading from the fuel-chamber,
above the normal plane of Incandescence

‘therein, to a point of discharge adjacent to

the discharge-outlet of the exit throat or pas-
sage. A
The improvement claimed is hereinafter
fully set forth. o |

In the accompanying drawings, Figure11s
a verticallongitudinal centralsection through
a metallurgical furnace, illustrating an appli-
cation of my invention; Fig. 2, a vertical

transverse section through the same at the

line x  of Fig. 1; Fig. 3, a vertical longitudi-
nal central section through a glass-furnace,
illustrating a modification of detail; and Fig.
4, a vertical transverse section through the
same at the line y 4 of Fig. 3. -
In the practice of my invention I provide
a downward-draft furnace or fuel-chamber 1,
having at or near its top a fuel-supply pas-

- sage r openjng 2, closed by a door 3, and hav-
ing its bottom formed by a grated or perfo-

| “
ol ey :
il

rated fire-bed 4, the openings in which are
provided to permit the passage of ashes into

a lower closed ash-pit 5, having a tight door 55

6 for the removal of ashes, and provided pref-
erably with a water-pan 6*on its bottom. The
walls of the fuel-chamber 1 are closed on all
sides, except as to the openings of the fuel-
supply passage 2 and fire-bed 4, above speci-
fied, one or more air-supply passages 7 formed
in the front wall of the fuel-chamber at a
point above the normal level of the fuel there-
in and controlled by a door or register 3, a
cleaning-passage 9 in the front wall at or near
the level of the fire-bed, controlled by a door
10, and gas-discharge passages 11 and 12, to
be presently described. The ash-pit being
also tightly closed, the draft of the fuel-cham-
ber is downward from the air-supply passages
7 through the body of fuel. .

A combustion -chamber 13, in which the
heat evolved from the fuel in the fuel-cham-
ber 1 is utilized for the particular purpose for
whichit may berequired—as, for example, the
melting or reheating of metal, glass, &c., the
burning of brick, lime, or pottery, the genera-
tion-of steam, or other calorific action—is lo-
cated adjacent to the fuel-chamber 1, and 1s
separated therefrom by the rearwall 14 there-
of. An exit throat or passage 11, through
which the major portion of the gaseous pro-
ducts of combustion evolved from the fuel mn
the fuel-chamber 1 are discharged into the
combustion-chamber 13, leads from the fuel-
chamber 1, at or about the level of the high-
est incandescence therein—that 1s to say, at
or closely adjacent to the top of the fire-bed
4—into the combustion-chamber 13. A gas-
conduit 12, of which either one or more may
be employed, a plurality being indicated in
dotted lines in Fig. 2, leads from the fuel-
chamber 1 at a point above the normal plane
of incandescence therein, and, preferably, as
shown, slightly above the top of the normal
charge of fuel in the chamber, to a point of
discharge to the combustion-chamber adja-
cent to the discharge-outlet of the exit throat
or passage 11 thereto, the object of said con-
duit 12 being to provide an avenue for the
passage of the smoke and partially-consumed
oases which may rise through the unconsumed
and cooler portions of the fuel, at and below
the top of the charge, from the upper portion

e
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of the fuel-chamber to a point where they are
commingled with, and thoroughly consumed
by, the highly-heated gases which pass off
from the portion of the charge of fuel, at and
near the fire-bed, which is at the highest de-
oree of incandescence. The gases thus com-
mingled burn with-a flame of Intense heat 1n
the combustion-chamber, and any smoke
which may be formed by incomplete combus-
tion of portions of the charge above that
which is in a state of incandescence is found

to be completely consumed. -
As shown in Fig. 1, the point of discharge

of the gas-conduit 12 is on one of the bounda-

ries of the exit throat or passage 11, between

the fire-bed 4 and the outlet of the passage 11, |

tothe combustion-chamber 13, sothat the pro-
ducts of combustion which pass through the

conduit 12 meet the heated gases passing

through the exit-throat 11 betore the latter
are discharged into the combustion-chamber,

" and the conduit 12 and passage 11 thus have

25

30

a comion outlet to said chamber, which out-

lot is adjacent to the point of discharge of

the conduit 12. The same result will, how-
ever, be attained if the conduit 12 and pas-
sage 11 deliver the gaseous products from the
fuel - chamber to the combustion - chamber
through separate and contiguous outlets, the
only requisites as to the location of the point
of discharge of the conduit 12 being that it
shall be such that the gaseous produets pass-

'ing out of the conduit 12 must immediately

mingle with the hot gases which pass through

55 theexit throat grprssago 11, and that it shall
be sufciently far removed from the fire-bed

to insure that the gaseous products passing

" through the conduit 12 shall escape there-
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from entirely beyond and clear of all portions
of solid fuel, and shall meet the gases which
are evolved from the incandescent portion of
the fuel at a point where their traverse is un-
impeded by solid fuel or ashes.

Figs. 3 and 4 illustrate a modification 1n
which the discharge of the products of com-
bustion from the exit throat or passage 11
and the gas-conduit 12, respectively, is effect-
ed through separate outlets, as above specl-
fied, the outlet of the passage 11 opening into
the combustion-chamber 13, asin the instance
first deseribed, and that of the gas-conduitl2,
also opening into the combustion-chamber,

above and closely adjacent to that of the pas- |

sage 11. The partially-consumed products of
combustion eseaping from the outlet of the
oas-conduit 12 meet and mingle with the
ichly-heated gases discharged from the out-
let of thepassage 11, as both enter the com-

bustion-chamber, and the former are, as in

the instance first described, thoroughly con-
sumed, producing a flame of intense heat in
the combustion-chamber. The combustion-
chamber 13 is shown as of the form employed
in glass-furnaces, having ¢ glory-holes ”7 15
in the upper portion of its walls, but it will

be obvious that 1t may be of any other de- |

suming

sived construction, without departure from

my invention. L

I have found in practice that an unusually
high heat is generated, and a complete com-
bustion effected, by a construction embody-

ing the essential features above described,

and, while the precise action of the furnace
in the evolution and combustion of gases may
be difficult of ascertainment with absolute
certainty, it is my present understanding that

1 this advantageous result is due to the follow-

ing facts: Thesmoke and partially-consum ed

oases which are evolved from the portion of

the body of fuel above that whieh isin a high

-

pass off slowly, at a comparatively low tem-

perature, owing to the resistance of the un-

consumed and cold solid fuel above the level
at which they are generated. Omn the other
hand, the gases evolved from the incandes-
cent portion of the fuel escape freely, rap-
idly, and at a high-temperature through the
exit-passage 11. The latter gases are, there-
fore, capable of carrying with them and con-
and utilizing the combustible pro-
ducts which meet and mingle with them at
the discharge-outlet of the conduit 12, there-

by generating a correspondingly higher de-

aoree 0f heat than would be attainable if the

unconsumed products from the upper portion
of the charge of fuel were led into and through
the incandescent portion thereof, and before
the gases of combustion were released there-
from, as has been proposed, and set forth 1n
Letters Patent, prior to my present invention.

The essential feature of difference between
my improvement and the prior constructions
referred to consists in the provision of the
described means for effecting the union of

the products of combustion of a downward-

draft furnace from the unconsumed and the
incandescent portions of the charge of fuel,.

respectively, at a4 point wholly exterior to the
fuel-chamber, where the traverse of the hot-
ter gases is unimpeded by solid fuel, and so
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state of incandescence are disengaged and

90

I00

105

I10

that combustion shall~be-eompieted—at the

outlet through which the gaseous products

pass into the combustion-chamber, and pro-
duce a flame of exceptionally high heat at
said outlet. | -

I claim as myinvention and desire to secure

by Letters Patent— _
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1. The combination, substantially as set

forth, of a furnace or fuel chamber, & firebed
therein which is closed to access of air from
below it, an air supply passage above said

firebed, a combustion chamber, an exit throat

or passage connecting the fuel chamber, at or
near its firebed, with the combustion cham-
ber, and a gas conduit leading from the fuel
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chamber, above the normal plane of incan-

descence therein, to a point of discharge ad-

jacent to the discharge outlet of the exit

throat or passage and exterior to the bed of
incandescent fuel, |
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9. The combination, substantially as set B
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forth, of a furnace or fuel champer, a firebed
therein which is closed to access of air from
below it, an air supply passage above sald
firebed, a combustion chamber, and passages
connecting the fuel chamber and combustion
chamber, said passages leading out of the fuel
chamber at or near the pointorlevel of high-
est incandescence, and above the normal

plane of incandescence, respectively, and dis-

charging exterior to the bed of incandescent
fuel.

3. The combination, substantially as set
forth, of a furnace or fuel chamber, a firebed
therein which is closed to access of air from
below it, an air supply passage leading into
the fuel chamberabove the normal upperlevel
of the charge of fuel, a door or register con-
trolling said passage, a combustion chamber,
an exit throat or passage leading from the
fuel chamber, at or near the level of the fire-
bed, to the combustion chamber, and a gas
conduit leading from the fuel chamber, above
the normal upper level of the charge of fuel,
and discharging, exterior to the bed of tfuel,
to the combustion chamber.

4. The combination, substantially as set
forth, of a furnace or fuel chamber, a firebed
therein which is closed to access of air from

below it, an air supply passage above said

4 {4

Vo |

or passage leading from the fuel chamber, at
or near its firebed, to the combustion cham-
ber, and a gas conduit leading from the fuel
chamber, above the normal plane of incan-
descence therein, to the combustion chamber,

| firebed, a combustion chamber, an exit throat 30

35

and having its discharge outlet wholly exte- .

rior to the fuel chamber and open to the pro-
ducts of combustion delivered through the
exit throat or passage.

5. The combination, substantially as set
forth, of a furnace or fuel chamber, a firebed
therein which is closed to access of air from
below it, an air supply passage above said
firebed, a combustion chamber, an exit throat
or passage leading from the fuel chamber, at
or near its firebed, to the combustion cham-
ber, and a gas conduit leading from the fuel
chamber, above the normal plane of incan-
descence therein, to the combustion chamber,
and having a discharge outlet therein, inde-
pendent of, and adjacent to, that of the exit

throat or passage.
In testimony whereof I have hereunto set

‘my hand.

EDWIN POWEILL.
| Withesses: |

GEO. W. BLAIR,
J. SNOWDEN BELL.
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