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To all whoim it may concerm:

Beit known that I, JAMES .. WELLS, a ¢1tl-
zen of the United States, residing at Cerrillos,
in the county of Santa Fe, Territory of New
Mexico, haveinvented certain new and useful
Improvementsin Blast-Furnaces,of whichithe
following is a specification.

This invention relates to furnaces for re-

ducing and smelting ores, the object being to |

improve the means for applying heat to ore
contained in a blast-furnace and also to pro-

vide means for the introduction of fine ore |

into the combustion-chamber for reduction at
the same time as the orein the blast-furnace.
This invention will befully deseribed here-
inafter, reference being had to the accompa-
nying drawings, in which—
Figure 1 is a vertical transverse section of
a furnace embodying my improvement, and
Fig. 21is a similar view taken at a right angle
to Kig. 1. | . |
A represents the shaft or stack of an ordi-
nary blast-furnace, and B represents a fore-
hearth-furnace, the top of which 18 cut away
to admit the lower end of the stack A to pro-
ject through it .down into the forehearth-fur-
nace in such manner that a combustion-
chamber C is formed, which, as shown, sur-
rounds the lower end of the shaft A. It 1s
not essential that the combustion-chamber C
entirely surround the lower end of the stack
A, for the latter might-be inserted through
the top of the furnace B close to one side ot
the latter, in which case the combustion-
chamber C would only partially surround the
lower end of the stack A. The hearth of both
furnaces is indicated by D.
 Ttis designed to use gaseous, liquid, or some
suitable finely-divided solid fuel in the com-
bustion-chamber C, and any suitable means
may be provided for the introduction of such

may lead into the top of the combustion-

chamber for the admission of gaseous orliquid
fuel, and a series of nozzles e ¢ or charging-
1
finely-divided solid fuel may be injected in
It is also necessary to |
provide means for the admission of alr under
ressure to the combustion-chamber,and any

orifices ¢ ¢ also be provided, through which

any suitable manner.

suitable devices may beemployed for this pur-
pose—as, for instance, a series of twyers h h,

Thus a series of pipesa a

{ €8S

|

| which are connected to a su pply-pipe 7, which

latter may extend partially orentirely around
the furnace and will be connected to any suit-
able air-forecing device. (Not shown.)

As shown, the hearth inclines downwardly
to one side of the furnace, and near this side
a bridege 7 depends downwardly, and a cham-
ber ¢ is provided between this bridge and the
side wall of the forehearth-furnace. A dis-
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charge-spout & leads from the upper end of

the chamber g.

The furnace will operate as follows: Sufli-
cient fuel is first placed upon the hearth to
heat the hearth and combustion-chamber,
after which the ore and coke or other solid
fuel are charged into the stack A through the
top in the usual manner until the stack is suf-
ficiently filled. Air is then forced through
the twyers & 1 into the combustion-chamber
C, and preferably a heated blast will be em-
ployed. As the fuel which was first placed
upon the hearth becomes consumed either
liquid, gaseous, or solid fuel may be intro-
duced into the combustion-chamber C, and
the heat within the furnace may thus be in-
creased to any desired degree. A4
proceeds the molten material descends
onto the hearth D and gradually fills the same
until it reaches the bridge f, which traps the
blast from the chamber g, and the pressure of
the blast upon the molten material will force
the slag up into the chamber g, from whence
it may be permitted to escape to the spout k.
The matte and the bullion may be drawn oit
either continuously or intermittently in the
usual manner.

By admitting fuel and a heated blast into
the combustion-chamber C its action on the
surface of the molten mass on the hearth of
the furnace will be like that of the heated
gases in a reverberatory furnace, except that
the gases in the combustion-chamber C will
be under the pressure of the blast, while the
gases in a reverberatory furnace are under
atmospheric pressure only. Itisobvious the

oages from the combustion-chamber will be
forced with the blast into the lower end of the
shaft A and up through the charge, thereby
utilizing to the fullest extent the products of
combustion from the chamber C. [ineores—
such as flue-dust, fine concentrates, &c.—may
be introduced into the combustion-chamber

As the proe-
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C through the nozzles e or orifices ¢, where
they will mix with the molten mass from the
blast-furnace and bereduced underthe action

of the products of combustion in the chamber |

C. Thefuel, fine ore, &c., may be introduced
at the side or top of the combustion-chamber.

Without limiting myself to the precise de-

tallsof construction illustrated and deseribed,
I claim—

1. The combination with a forehearth-fur-
nace having an openinginits top and a hearth
inclining downwardly to one side thereof, a
depending bridge adjacent to said side and
forming with said side a chamber having com-
munication with the hearth, and said cham-
berhavingadischarge- ouﬁce atitsupperend,

‘a blast-furn ace stack supported with its lower |

end projecting through the top opening down
into the forehearth- furnace whereby a cham-
ber 18 formed between the sides of the fore-

hearth-furnace and the inwardly-projecting |

end of the stack to receive the molten mate-
rial, and meansforintroducing air under pres-
sure into said chamber, substantially as set
forth. |

2. Thecombination of a forehearth-furnace
having an opening in its top and a hearth in-
¢lining downwardly to one side thereof, a de-
pending bridge adjacent to said side and
forming with said side a chamber having com-
mummtmn with the hearth, and said cham-
berhavinga dlscha,rtre-orlﬁce atits upperend,

~ablast-furnace stack supported with its lower

end projecting through the top opening down

[ into the fﬁrehea.rth-furnaeé whereby a com-

bustion-chamber is formed between the sides
of the forehearth-furnace and the inwardly-

projecting end of the stack, means for intro-
ducing fuel into said eombustion chamber,

and means for introducing air under pressure
into said combustion- chamber substantially

- as set forth.

3. Thecombinationofa foreheal th-furnace
havm.g an opening in its top and a hearth in-
clining downwardly to one side thereof, a de-
pendmﬂ' bridge adjacent to said sule and
forming with sald side a chamber having com-
mumeaﬁmn with the hearth, and said eham-

berhavinga discharge-or lﬁee atitsupperend,

a blast-furnace stack supported with its lower
end projecting through the top opening down
into the forehearth- furnace whereby a com-
bustion-chamber is formed between the sides
of the forehearth-furnace and the inwardly-
projecting end of the stack, means for intro-
ducing fuel into said combustmn-ehamber
means for Iintrodueing air under pressure 1nt0
sald combustion- chamber and means for in-
troducing fineoresinto said combustion-cham-
ber, substantially as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two snbscmbmw witnesses.

JAMES L. WELLS.

Witnesses:
FRIEND PALMER,
A. C. CAMPBELL.
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