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Amted States

Patent Office.

JOHN Y. SMITH, OF PITTSBURG. PENNSYLVANIA.

Letters Patent No. 109,355, dated November 15, 1870, -

IMPROVEMENT IN FURNACES AND PROCESSEé FOR TREATING IRON AND OTHER-ORES.

The Schedule referred to in these Lietters Patent and making part of the same. -

To all whom it may concern:
Be it known that I, Joux Y. Sy, of Pittsburg,

in the county of Allegheny and State of Pennsylva- |

nia, have invented certain Lmprovemerts in Furnaces
for Drying, Smeiting, and Deoxidizing Ores; and I

do hereby declare that the following is a full, clear,
and exact description thereof, refererice being had to

the- annexed drawing making part of this specifica-
tion, in which—

Tigure 1 is a vertical longitudinal section.

Trigare 2 is a plan view, partly in section, on a hori-
zontal plane.

Tigure 3 is a transverse vertical section,

My improvement relates to a revolving furnace for
treating ores in various metallurgic operations, such
as drying, smelting, desulphurizativn, deoxidation, &e.,
in whicll the ores wmay be subjected to the action of
lieat without being exposed to atmospheric influences,
nor to the gaseous produects of combustion.

Tn the annexed drawing—

A indicates a furnace in which the heatis generated
by any suitable fuel, the draught and generated heat
passing forward through the tubular tile B, which is
madé of fire-clay, the materials from which crucibles
are constructed, or other suitable refractory material,
laving the requisite strength, and, at the same time,
being thin enough to allow transmission of ieat through
the same. K

The up-take O connects with tlie end of the tile B
being attached to the collar D which surrounds the
end of the said tile. The tile B revolves with the
cylinder, but the collar D is stationary, and supported
upon a standard, D'. It is constructed with an annu-
lar chamber, D?, formed in it between it and the head
of the cylinder, for a purpose to be hereinatter ex-
plained. K ;

B is the cylinder, which is intended to contain the
ore. It is supported upon friction-wheels K K, and
lias a spur-gearing on ils periphery, as shown at F,
geared into the pinion G, which derives motion from
any suitable power. It is, however, apparent that
many other devices may be adopted for communicat-
ing a rotary motion to the cylinder E, and it may be
suspended upon hearings other than the wheels K, if
preferred. . _

The cylinder is closed at the ends by heads, whigh
are cast-iron, and lined Dby suitable refractory. mate-
rials, such as are now used in analogous cases. *The
periphery of the eylinder is formed by slabs of cast-

-iron firmly joincd and bolted together, and lined with

a similar refractory material.

On the .inner face and extending longitudinally, I
propose also to construct ribs B, to carryup particles
of ore with the revolution of the cylinder, and dis-
charge them through the heéated chamber and against

the surface of the highly-heated tile B. For using -
the cylinder in drying ores, I propose to construct in-
clined openings at E* E? the mouths projecting be-
yond the sarface of the cylinder, and so arranged that
the pulverized ore, being placed in a receptacle below
the cylinder, will be taken up by one of these open-
ings as the cylinder revolves and discharges, after
passing through the cylinder from the other. -

Another opening, at It% is intended for charging
the eylinder with ore. "It should be closed by a door
or cap. ‘

11 are openings througl the head of the cylinder,
through which gases evolved by the action of heat
upon the ores, may be drawn off into the annular
chamber D? formed in the collar D, and thence into
the uptake. .

Thé steam-jet H is designed to produce a vacuum
in the pipe connecting the up-take with the chamber
D2, the action of the steam-draught being regulated
in the ordinary manner by a stop-cock.

The process of treating ores used in connection
with this apparatus is as follows :

The ore, in regular charges, is introduced into the
revolving cylinder E, and the openings closed: - The
heat applied to the tile B raises the temperature of-
the ehamber to whatever may be necessary for deoxi-
dizing, desulphurizing, or smelting the ore. As the
products of combustion do not mingle with the ores -
within the cylinder, they may be manipulated af will
without the intervention of foreign and injurious in-
fluences. The ores may be mingled with such fluxes
or:other materials as may be of- service_.in working
such clhemical changes as may be desired, and for their
carbonization to whatever degree may be required for
producing that quality of iron or stéel which may be
desired. The force of the steam-jet . acting upor.
the gases and air contained in the cylinder, may be
made to produce so nearly a vacaum. that no chemi-
cal effects impairing the quality of the product will
be produced by agencies operating. independently of
the will of the operator. .

In producing a metalli¢ sponge within the cham-
ber, I propose to inject pulverized glass or other equiv-
alent material, for the purpose of coating the surface
of the particles forming the sponge with a vitreous
and air-proof coating whenever the sponge has reached
such a condition that further changes in its quantities
of oxygen, carbon, or other ingredients is not desired.
When the metallic sponge has been.thus protected, it
may be removed to an open hearth, and treated in a
reverberatory furnace without injurious effect frem
the flame, though I prefer in such case to construct
a.guard over the bridge wall, to profect, measurably,

the sponge on the hearth from direet contact with the
_gaseous produets of combustiom. .



1t is apparent that the furnace liercin described
may be readily adapted for use in the. desulphuriza-
tion of ‘the ores of precious metals. Phe operation
being carried on in a partial vacuum, and the gases
immediately drawn away by the suction causerd by the
steam-jet, it is evident that favorable results may be

produced, and the operation be economicall v conducted,,

as there need be no loss from the evaporation and car-
rying off of any portion of the precious metal.

I am aware that revolving puddling-furnaces have
been heretofore used in which the flame was discharged
into and’ through the revolving furnace, and I have
myself patented o furnace in whieh the ores wmight be.

-treated without coming in contact with the gaseous
products of combustion. I do not therefore claim,
Lroadly, either of these features; but my invention is
distinguished from all others in this, that I cmploy a
revolving furnace, so constructed that the ores ave.
not allowed to come in contact with the gaseous pro-
duets of combustion,

Tam also aware that glass and its coustituents Lave
been used for coating the particles of ore, but my pro-
cess Is distinguished from this, that I first treat the
ores in a farnace wheve they do not come in contact
with the products of combustion, and when bronght
Lo the proper stage I protect the particles against fur-
ther chemical change by injeeting’ghiss or other equiv-
alent material info the fiunace to coat the metallic
sponge, and then withdraw it from the furnace, and
treat it in a reverberatory furnace. .

What T claim as my invention, and desire to se-
enre by Letters Patent, is—
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1. A revolving furnace, 1, through which the heat
is.conducted through the tubular file B, so that the
ores when under treatment are not subjected to the
action of the gaseous products of combustion.

2.- A revolving furnace, B, constructed with a tubu-
lar tile, BB, chamber, D? and steam-jet in pipe H, sub-
stantially as and for the purpose set fortly.

3. The revol¥ing furnace B, when constructed with

-openings 1 F’, arrauged to operate substantially as

and for the purpose set forth.

4. The arrangement of the furnace A, revolving
furnace B, with tubular tile B and up-take C in rela-
tion to one another, substantially as set forth,

5. The process for preparing and treating metallic
sponge by subjecting the ore to treatmens for decar-
bonization, desulpburization, or deoxidation in a close
furnace without being brought into contact with . the
gascous products of combustion, and then protegcting
it from further change by coating it with a vifreous
material injected into the said furnace, and tlie sub-
sequent removal and reduction of the metallic sponge
so formed in a reverberatory furnace, substantially in
the manuer set forth.

In testimony whereof, I have signed my vame to
this specification in the presence of two subseribing

witnesses,
) JOHN Y. SMITH.
Witnesses: '
R. Masox,
B. Epw. J. EiLs,




