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UNITED STATES
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JONAS WINCHESTER, OF NEW YORK, N. Y.

IMPROVEMENT IN FURNACGCES FOR SMELTING ORES.

—— -

Specification forming part of Letters Patent No

To all whom it may concerwn:

Be it known that I, JONAS WINCHESTER, of
the city, county, and State of New York, have
invented a new and useful Imprevement in
Fuarnaces .for the Smelting or Reduction of
Metals from their Ores; and I do hereby de-
clare that the following is a full, clear, and
exact description thereof, which will enable
others skilled 1n the art to construct and use
- the same, reference being had to the accompa-
nying drawings, making a part of this specifi-
cation, in which—

I‘]ﬂ‘ures 1 and 2 are vertical sections at 11nht
- ’lﬂﬂ'leb to each other of a furnace constructed
according to my invention. Fig. 318 a hori-
. zontal section of the same. .

Similar letters of reference indicate like
parts.

This invention consists in the employment,
for the smelting or reduction of iron, copper,
lead, silver, gold and other metals from their
ores, of a crucible or other vessel, chamber, or
r eceptacle for containing the ore, so placed 1 ina
furnace as to be. who]ly or for the most part
surrounded by the fuel, and so provided with
openings or perforations that the flame and
heated gaseous products of combustion from
the fuel are forced 1into it, upon, into, and
through the ore.

It also consists in the introduction of the
blast to the furnace containing such cruecible,
vessel, chamber, or receptacie thrmwh a grate
or slotte@ O per forated bed, wher eby 1t 18 car-
ried upward withan equa]ly—distributed press-
ure upon and among the fuel, and the flame is
so forced in jets through the openings of the
sald crucible, vessel, chamber, or receptacle
- that the said openings have the effect of so
many tuyeres or blow-pipes.

A is the furnace, which may be of oblono
form in its horizontal section, and have its t0p
arched as represented, or be of any other suit-
able form. Piers « a are constructed for the
support of the grate B, of fire-brick or other
suitable matelml and of the crucible C, the
bottom or sole of whmh 18 arranged at a short
distance above_ the grate. This cruclble 1is
made of the full length of the interior of the
furnace, the ends of which, forniing also the
ends of the crucible, consist of solid walls of
mason-work. The bottom orsole of said cru-

cible has a slope or pitch of about one in eight
from the middle of its length toward either |

| end.
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In the center of the sole 1s a groove
which serves more freely to convey the fixed
metal or ore to the ‘‘sumps’’ ¢ ¢c—one at each
end, as 18 common nthe best approved smelt-
ing-furnaces. The sides of the crucible slope

-f10m the sole ontward, as shown in Ifig, 2, and

have from the sole to the point where they

meet the arch of the furnace louver-like infer-

stices or openings d d, of varying width and

length, according to the strength of the refrac-

tory material of whleh the mtel vening slats e
¢ are composed. Thegeslats may be composed

of separate pieces of any desirable length—say

about one foot—and supported at theil ends
by grooved posts, from and into which they

may be slid when necessary for removal, re-
Between these sides of the
crucible and the side walls of the furnace are
spaces ¢ for fuel extending from the grate B
up tothe arch,and wide enouﬂh to contain such
quantity as may be necessary to effect in ifs
combustion the completefusion of or reduction
of the ore. 'The side walls of the furnace may
be perpendicular, butshould, preferably, have
an outward slope to give them oreater sta-
bility. The sides of the crucible may be sup-
ported or strengthened by small transverse
arches set into their grooved posts on the one
hand and the side walls of the furnace on the
other, at as many points as may be desirable,
to enable the crucible to bear without sag-
oing the pressure from the body of the ore
within, and at the same time leave the fuel
chambers or spaces free for the circulation of
the lame. There 1s also a space beneath the
sole of the crucible and the grate B, so that

the fuel to be used in the treatment or reduc-
tion of the ore shall surround the same, except

as to the ends and the crown of the arch.

The crucible, as well asthe whole interior of
the furnace, is constructed of or lined with fire-
brick or other material, which will bear the
degree of heatnecessary for the smelting of the
mineral or ore. Thearch of the furnaceshould
be entirely of fire-brick. ‘T'he grate B may be
of either cast-iron or fire-brick; but the latter
is preferable on account of its greater dura-
bility. |

The ore 18 supphed to the cmelble through
one or more openings, f, in the top of the arch
covered, when the furnace is in blast, by tiles
g This supply may be effected by a movable
hopper raised by a crane or derrick and low-
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ered to the openings f, and the ore dischar ged :

by drawing a sliding bottom; or it may be ef-
fected by Shovelmg itin from aplatform The
fuel 1s supplied through similar openings, &,

inthearchover the spacest, which openings are
closed,when the furnace is in blast, by tiles j.

Tn the operation of the furnace the hot-air
blast is supplied by the blast-pipe % under the
grate B, all the outer openings being securely

closed andthls blast, being dlstrlbuted through |
the wrate with an equal upward pressure at all |

parts, carries the flame and heat through the
louver-like openings d d at a downward angle
directly upon and through the body of the
ore, the openings thus perfarmmﬂ the part
of a,nd being equivalent to so many tuyeres,
and the flame and heated gaseous products of
combustion being delivered from them in
sach manner as to act with a very high degree
of effect for the rapid fusion or reduction of
the material subjected to its influence. The
waste heat and gasses pass off by a flue, m, at
one end of the furnace. The fused ore ﬂ_ows
to the sumps ¢ ¢, and the slag is drawn out,

by suitable means well know to meta,llurﬂ*lsts

at openings 7 I, and the erld of the furnace

furnished W1th doors m'm/, while the “V’LIH"Lb]e
metal, owing to its ﬂ‘reatel specific gravity, 1s
collected at the bottom of the sumps, and
is drawn therefrom through openings n n, fit-
ted with plugs to be removed when necessary.

The advantages of this furnace over others
are—

First. The production of a more intense de-
gree of heat and the consequent more rapid
reduction of the ore by reason of the numer-
ous points of projection of the lame uponand
through 1t.

Second. Economy of fuel in the reductlon
of a given quantity of ore by reason of the

minimum waste of heat, the heat-gases being |

}

conveyed by the flue m through a large cylin-
drical chamber, E, in which there is a coil of
pipe leading from the blower F, and connect-
ing with the pipe £, hereinbefore mentioned.
The chamber E should be lined with fire or
vitrified brick, and the coil covered with por-
celain, 1n order to resist the destructive action
of thesulphurous-acid gases, or other deleteri-
ous products from the ores operated upon.
Third. The greater facility of feeding or

supplying ore and fuel without loss of heat or

time, thus keeping up a long-continued action
of the smelting process.

What I claim as my invention, and desire to
Secure by Letters Patent, is—

. The employment, in the smelting of ores,
of '“L crucible or other vessel, chamber, or re-
ceptacle for containing the 01e SO placed ina
furnace as to be wholly or for the most part
surrounded by the fuel, and so provided with
openings or perforations that the flame and
heated gaseous products of combustion from
the fuel are forced into it, upon, into, and
through the ore, Substqnmlly as herein Specl
fied. |

2. In combination with a crucible, vessel,
chamber, or receptacle for ore, so constructed
and mpphed within a smeltmﬂ* furnace, infro-
ducing the blast beneath and thr ough a grate
or its equivalent, whereby it is carrled up-
ward with an equally distributed pressure
upon and among the fuel, and the flame is so
forced in it thmugh the Opellillﬂ's of the said
crucible, vessel, chamber, or receptacle that
the s‘ud opennws have the effect of so many
tuyeres or blow-pipes, substantially as herein
described.

JONAS WINCHESTER.

Witnesses:
HeNRY T. BROWV
M. M. LIYNGSI}ON
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