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- To all whom it may concern: -
- Be it known that we, JouN PEDDER and

GEORGE ABEL, of Pittsburg, in the county ot

Allegheny and State of Pennsylvania, have
“invented a new and useful Improvement in
~~ Mariufacture of Iron and Steel; and we do

hereby declare the following to be a4ull, clear,
“and exact description thereof, reference being
had to the accompanying drawing making a
part of this specification, in which—
- Tigure 1 is an outside, and Fig. 2 a section-
al, view of the cases employed in connection
with our invention, and as a part thereof,

Like letters of reference indicate like parts

in each. | |

Qur invention relates to the -ﬂianﬁfacture of
iron and steel direct from the ore, by the intro-.

duction of carbonaceous gases from one cham-
ber, in which they are generated or evolved
under heat, into another chamber, in which are

inclosed the ore or metallic oxides, the latter

chamber being practically closed against the
~ introduction of any but the carbonaceous gases.

To enable others skilled in the art to make
and use our invention, we will proceed to de-
- seribe the same.

The ore, which is chemicztl]jr_ a metallic 0X- _

ide, is, with snch fluxing material as may be

~ desired or required, and hot or cold, inclosed

in a metallic case, a, the end left open for

charging being, after the case is charged,

closed by a lid, cap, or diaphragm, b, which 1s
held in place in any suitable way. This dia-
phragm has any desired number or arrange-
ment of perforations, ¢ ¢, of comparatively
small size, but sufficient in size and number
for the inflow of carbonaceous gas or vapor,
which is driven off from the carbonaceous ma-
terial, which is inclosed in a suitable chamber,
- d. This chamber is likewise closed at its charg-

“ing end by a suitable diaphragm, d’, in which
. are perforations ¢/, as before. The chambers

~ are then brought end to end, with the perfo-

‘rated diaphragms toward each other, and be-
ing properly secured, are subjected, in any
suitable furnace or heating-chamber, to the ac-

- tion of such degree of heat as will drive off,
generate, or evolve carbonaceous gases Or va-

pors from the carbons in the chamber d. These
~ gases or vapors, having no other egress, must
~ pass through into the chamber «, where they
~act on the metallic oxides or ore in the man-

—

ner well known in the treatment of such ox-
ides or ores, and the gaseous product 1s al-
lowed to escape from the opposite end of the .
case ¢ by any suitable escape-port, a’. In such
treatment the ore should be raised to about a
red heat, or,if so desired, even higher, provided
that the iron itself be not fused or melted.
When the ore is reduced the ore-chamber is .

separated from the other; and if it has (and we

generally prefer to make it so) a metallic case,
such case and its contents may, by the ham-
mer or rolls, or both, or by presses, be worked

directly into a bloom; or, it may be placed

directly in a bath of molten metal in any suoit-

able furnace, pot, or crucible, be melted, and
worked up into wrought-iron; or, with a por-
tion or all the metallic contents of the furnace,
be run off into pig metal; or, it may be used,
under like conditions, in the manufacture of
crucible or ingot steel; or, again, the case and

its contents may be allowed to cool, and be
disposed of, like pig metal or blooms, as an ar-

ticle of sale; but for many of the uses above
indicated it is not essential that a metallic
case be employed.

Any suitable material may be employéd'for' |

the case a, like fire-clay or aluminous or sili-
‘cated earths, and such &s are infusible and in-
combustible at the temperature required for

reducing the ores in the manner described, and
which would not materially interfere with the
further manipulation or treatment of the re-
duced ores. - - -
" The time required for such reduction of the
ores will vary somewhat with the size of the
charges, the degiree of heat, the fineness of

the ore, &e. With a charge in the case a of

three or four hundred pounds, and a corre-
sponding amount of suitable carbonizing ma- .
terial in the case d, and a red heat, the reduec-
tion may ordinarily be effected in from four to
eight hours; and the time required will be
greater or less as the size of the charge 18
greater or less, or the degree of heat less or
oreater. o o -
The product thus given as the result of the
reducing operation, with what is commonly
known as Lake Superior and Missouri ores, 18
a dark, brittle, non-lustrous substance, resem-
bling, in its general features, what has long
been known by the name of metallic sponge.
The carbon-chamber d may, if 'so preferred,
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be built into the wall of the furnace in which |
- to secure by Letters Patent, is—

the ore-charge is to be reduced, and be so ar-
‘tanged that the ore-case a may be directly con-

nected therewith at pleasure, or placed in close.

juxtaposition thereto, so as to receive carbon-
- aceous gases Or vapors therefrom; and in such
‘case, while the inner end of the carbon cham-
ber is suitably perforated, the carbon charge
or charges may be introduced at the other end,
and the work of reducing the ores be kept up
‘continuously, a new ore-case being introdaced

~ as soon as the former one is removed ; and sev-

eral such carbon and ore chambers and cases

may be kept in operation simultaneously in a

single furnace; or, the carbonaceous material

mmay be arranged in an outside retort, and the

‘gases or vapors carried inside the reduemw
Tarnace by a pipe, which shall be so made At
its inner end that it may, at pleasure, be con-
nected with or detached from the ore-case, so
that when connected the gases or vapors from

the pipe shall pass into the ore-case, as already

- described. Such pipe may have an outside
- cock for regulating the flow of the gas or va-
por.

The "db']ect of mclomug the ore and the car-

‘bons in separate cases, as described, instead
of in the same case, as has he1et0fore been

- done, is to avoid the loss of case-room and cost

of case material resultin g from the bulk of the
carbons. - A single carbon-case or retort, with

one large or several small charges, may be
used with a. large number of ore- -cases, w1t}1 a |-
consequent saving of expense.

137,621

What we claim as our mventlon and desu e

1. The process of reducing metallic omdes

by inclosing them, with suitable fluxes, in 2

case which shall be 1infusible and incombusti-
ble at a reducing heat, and while so inclosed

| subjecting them, at a reducin g temperature, to

the action of carbonaceous gases or vapors, or
both, which gases or vapors are evolved or
generated In a separate case or retort and in-
troduced into the ore-case, substantla,lly as set-
forth.
‘2. The combination of cases ¢ and d, the one
containing ore with suitable fluxes, ‘and the
other any suitable carbon, and a smtable per-
torated diaphragm, b, for closm g the open end
of the ore-case, such caseS being suitably con-
structed for admitting, at pleasure, the gases
or vapors from the one into the metallic con-
tents of the other, substantially as set forth.
'3. In ‘the manufacture of iron and steel,
chargm g the cases of reduced oxides so made |
into a bath of molten metal in a furnace, re-
tort, or crucible, melting the same with such
molten metal, and workmg up or drawing off
the resultant product substantml]y as set

forth.

- In testimony whereof we, the said JOHN
PEDDER and GEORGE ABDL have hereunto

set our hzmds
JOHN PEDDER.
Witnesses: - GEO. ABEL.
AL S. NIGHOLSON, - |
(. H. (JHRIST
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