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RICHARD. DARNEL €0X AND WILLIAM FRANKLIN COX, OF PHILADEL- -

[l

PHIA, PENNSYLVANIA.

‘Lstters Patent No. 113,401, dated April 4, 1871,

IMPROVEMENT IN SMELTING IRON AND OTHER ORES.

The Schedule roferred to in these Letters Patent ané making part of the same.

- We, RICHARD DARNEL Cox and WILLIAM FRANE-
1N Cox, both of Philadelphia, county. of Philadel-
phia, State of Pennsylvania, have invented a Process
of Smelting Ores, and Appliances for conducting the

" process, of which the following is & specification.

‘ Nature and Oljéct of the Invention.
Our invention: consists of a process, too fully ex-
plained hereafter. to need preliminary deseription, of
- smelting ores without bringing them into contact with

the fuel, which in .many cases is of such a character-
" ap to interfere with tlie process of reduction.

_ Our invention further consists of a farnace and ap-
pliances, described hereafter, for carrying the process
into effeet.” - . o

Description of the-Accompanying Drawing.
" Figure 1 is-a vertical,section of our improved smelt-
ing-furnace; ’ : )
_Figure 2, a sectional plan on-the line 1-2, fig. 1;
and R :
Figure 3, an enlarged sectional view of one of the
tuyeres. = :

. General Description. .
1t is well known that in many localities in the West

- wherz iron-ore is abundant, the neighboring coal is of

a quality which precludes its use for smelting pur-

poses; hence it hecomes necessary.to transportthe |

ore to the neighborhood of available coal-fields, or to
convey the desired coal to the point where the ore is
abundant. : = S
Our invention lias been designed with the view of
utilizing this- hitherto.ohjectionable coal by rendering
it available for smelting purposes, tiereby avoiding the
expensive system of transportation which lasg hith-
“eito been practiced. :
< The difticulty in using coal of the character eferred
‘to {or smelting purposes has arisen from what has
‘Hitherto been considered thie necessity of bringing the
gre “into- inamediate " contact with. the burning-coal,
whieh, although available for generating heat, gives
oub such an amount of slag and refnse ay to-interfere

- with the process of smelting.

‘We overcome this-difficulty by maintaining the ore
free from the fuel, and directing the products of com-
bustion only fo the ore in the manner we will now
proceed to describe. .

* . In the present instance, the reducing-chamber con-"

-sists of- a simple circular flue, A, formed within an
-apnular structure similar to an ordinary chimuey, and)
this structure is supported on a base, B, resting on a

_ suitable foundation, D.

Adjacent to this structure are built any desired

‘number of fire-places B, there being in the present in-

stance four, each fire-place having a grate, b, and ash-
pit d furnished with shitable doors, and each fire-place
being roofed over; so that there is no escape for the

| produets of combustion exéepting through openingse

into the redueing-chamber A. These openings are
inclined npward from' the fire-plaees, and are of such
dimensions that the ore in the chamber cannot escape
through them. _ '

1o the roof or wall of each fire-place is built or fitted
a tuyere, f, the tapering end of which is directed into
one of the opedings ¢; and into each tuyere projects a
nozzle, G, communicating with a steam-pipe from 4
boiler in which the steam is maintained at a high
pressure. - o - ]

The fuel in the fire-place having been properly kin-
dled, steam is admitted to the nozzles, from which it

‘escapes with great force, and in a superheated condi~

ume of air i3 necessarily drawn.

These viclent jets of steam induce the forcible pas-
sage of the products of combustion of fuel in the fire-
places into the openings ¢, where they unite with the
combined superheated steam and air and form a flame
of such intense heat and foree as to rapidly reduce the
ore, which rests on the bottom of the chamber, and
which is slightly elevated in the middle.and bas an
annular recess, «, 8o that the molten metal and slag
are directed downward and flow through passages h.
into the general receiving-chamber K, formed in'the
foundation B, from which the slag and metal may be
separately drawn, as in ordinary reducing-furnaces.’

tion passes through the tuyere,inte which, also, & vol-

‘The molten metal is prevented from escaping through

the openings e by the- said recess. -

The reducing-chamber may .be of comparatively
smiall dimensions, as the reduction of the ore is rapid
and continuous, and the entire sirncture may be of a

-simple and inexpensive character compared with or- .

dinary blast-furnaces. .
" It is not essential in earrying out my invention to
adhere in every particular to the structure illustrated
and deseribed. The number of fire-places, for instance,
may be increased or diminished according to the size
of the furnace, and may be arranged in respect to the
reducing-chamber in a manner differing from that de-
seribed—in any manner, in fact, which will insure the
direction of the products of combustion or. gases by
the steam-jets to the openings e. , .
The number of jets of steam may be increased ac-
cording to the size of the apertures e, and provision
should be inade to regulate the supply of steam and
the quantity of air admitted with the steam.



Instead of dnrecting the molten metal and slag to a
central réservoir, they may pass to any suitable recept-
ac]eq outside the stricture.

We prefer, howerver, to build the furnace in the

sunp]e manper described, the fire-places being inde-.

pendent structures, which can be removed aud rebuilt

- without disturbing the farnace.
The reservoir K should be of sufficient dimensions

to admit an operative after the cooling of the furnace,

_ for the purpose of relining the interior with refractory

material, or for the parpose of clearing the passages.

to the reducmg-chambel.

.. As the usual air-blast is dispensed with, the ohly'
necessary adjunét to the farnace is an adJacent steam--

boiler for supplying the nozzles, and this boiler-may

be heated by the gases which pass from the farnace.
Wood or other fuel miay be used in place of coal, as

cxrcumstances may suggest, and the process may be
“ﬂled to the reductxon of any ores.

Claims.

. 1.- The reduction of a mass of ore in'a chamber, by

cansing jets of steam to direct to the ore the products

. of combastion or gases united with’ the said stedm, all
substa.ntlally as set forth.

b3
2. A fiirnace in which the products of combustion,

with air, and & jet or jets of steam are. united at the
tuyere-openings, as set forth,

for containing the ore, a fire-place or fire-places, and
a steam-nozzle or nozzles are combined and arran"ed
substantially in the manner described.

4. The combination, substantially as descnbed of
the air-pipe G and its internal. steam-nozzle H, with

. & fire-place and with a tuyere-openmg, ¢.of a reduc-
ing-furnace. -

5. The combination of the reducmg-chamber A, e~
cessed bed z, tnyere-openings e, and passages h for
the eseapé of the molten metal.

6. The central reservoir K; arranged below the Te-
ducmfr-clwnber A;and commumcatmgwnth the same
through openings h, as set forth.

-In testimony whereof we have signed our nameés to
this - gpecification in the presence of two subscribing

witnesses.
RIGHARD, D. OOX.
WILLIAM PF. COX.
Wltnesses-
Wi A. STEEL, )
FRA‘IKLIN B. RICHARDS.
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3. A smelting-furnace in which a reducmg—chamber .



