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SPECIFICATION forming pa,rt.of Letters Patent No. 496,033, dated April 25, 18983,
Application filed April 12, 1892, Serial No. 428,831, (Nomodel.)

To all whom it may concern:

Be 1t known that I, CHARLES M. ALLEN, a
citizen of the United States, residingat Butte
City, in the county of Silver Bow and State of
Montana, haveinvented a new and useful Im-
provement 1n Converters, of which the follow-
ing 1s a specification. o

The object of my invention is to make a

combined blast furnaceand converter; and the
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invention consists in the featuresand combi-
nations hereinafter described and claimed.

In the accompanying drawings, Figure 1 is
a vertical sectional elevation; Fig. 2'a cross
section taken on line 2 of Fig. 1; Fig. 3 an
enlarged sectional view of one of the tuyeres;
and Kig. 4 a sectional view of the plug used
for closing the tuyeres. ,

A istheconverter, ¢ the tuyeres, and ¢’ the
metal tap thereof; B the blast furnace, b the
tuyeres, and 0’ the slag spout thereof; C the
opening for the introduction of concentrates,
ore, matte, or other substances to be treated;
and D the plug for closing the tuyeres.

My improved blast furnace and converter
may consist of one machine, in which the up-
per portion 1s a blast furnace and the lower
portion a converter, or of two machines com-
bined together, the upper one being a blast
furnace and the lower one a converter.
convenience, however, I will describe it as
consisting of two separate portions, calling
the one a blast furnace and the other a con-
verter. ''he blast furnace is of the usual
form, and as shown is circular; but it may
be square, oval, rectangular, or of any shape
desired. The converter, which is stationary,
is immediately under the blast furnace, the
two thus practically forming one structure
or machine, whieh rests upon any suitable
base or support. The sides of the furnace
and converter are preferably made of steel,
iron or copper plates, with an intervening
water space, as in the usual form of water
jacket blast fuarnace, the bottom being also
water jacketed. The sides extending down
continuously form a chamber in the lower
portion, which corresponds to the gradunal
continuous taper of the furnace; and, as

For

| Jacket extend down and under this chamber

so as to form both the sides and bottom there-
of. "T'he water-jacketed sides of the furnace
coming into direct contact with the charge,
the use of linings is rendered unnecessary.
There are two rows of tuyeres, one above the
other, the upper row being for the blast fur-
nace, and the lower row for the converter.
The tuyeres enter the chamber preferably at
right angles to a perpendicular line drawn in
the furnace, but this is not in all cases neces-
sary. The raw sulphides, ore, matte, or other
substances to be treated, are introduced
through a suitable opening in the top or sides
as may be most convenient. The top of the
furnace may be so shaped that the particles
thrown upward by the force of the blast will
strike against a covering, preferably water
Jacketed, after which they will be conducted,
along with the fumes and gases, into dust
chambersor flues,where they will be deposited,
the fumes and gases passing thence through
a stack or chimney to the outer air.

Of coursethelower tuyeres should be closed
whenever it is desired not to convert; and

the upper tuyeres closed whenever it is de- 7s

sired to convert. For this purpose I employ
suitable plugs, made of the material to be
treated, clay, or other metal. I prefer to
make these plugs so that they may be driven
in to open the tuyeres, and also to make them
of the same material as that treated in the
converter, so that when driven in there will
be no loss or introduction of foreign matter
into the charge. I also prefer to provide the
converter with a suitable slag tap at a point
higher than the metal tap, to permit the slag
to be drawn off asdesired. Thisslagtapisap-
plicable to any form of converter, and there-
fore it will be understood that I do not intend

to limit myself toits use in a combined con-

verter and blast furnace, or in any particular

form of converter—the novel feature in this

respect consisting in providing a converter
with a slag tap, such taps having been here-
tofore used in blast furnaces only.

In operation a wood fire is built in the bot-
tom of the converter, after which coke is

just suggested, I prefer to have the water I added, until a good cokefire is burning above
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the tuyeres.
on throughtheupper rowof tuyeres, thelower
row bemcr closed, the metal being held through

the brick breast and the slag ta,p being closed |

with a suitable plug or stonper After the
coke is all aglow, the raw sulphides areadded

phides and coke until the molten mass reaches
the upper tuyeres. The plugs in the lower
tuyeres being removed and a blast of suffi-
cient pressure, according to the height of
the charge, being turned on, the conversion
of the sulphides to metals will immediately
begin, the oxygen and sulphur uniting with
the air to form SO,, which escapes through the
stack. The iron in the ore, present as a sul-
phide, which in this state refuses, even in the
plastic condition,to unite with thesilica (SiO,)
becomes an oxide {FeO) and unites with the
silica fo form silicate of iron. By regulating
the proportion of pyrites to silica or quartz,
which can be readily done by previous con-
centration with jigs and vanners, or other con-
centrating machinery, or if necessary by the
addition to the charge of lime rock (CaCo,)
any desired slag can be produced. As the

presence of sulphides of iron always reduces

the oxidesof copper,and as by useof this con-
tinuous process, fresh raw sulphides are con-
stantly added, this operation is peculiarly

adapted to make good clean slag. After the |
‘blowing has progressed sufficiently the blast

isstopped or checked and the material allowed
to separate in the furnace, after which the
slag tap is opened with a pointed bar or oth-
erwise,asinother forms of blast furnace smelt-
ing,and a certain amount of slag allowed to

run out, the amount being determined by |

measurement in suitable vessels and approxi-
matedtotheweightof theslagmaking material
treated,which has been previously determined

A gentle blast is then turned | by the metallurgistin charge.

gradually adding sul-

added tothe charge fromabove.
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Of course, care
should be taken not to remove all the slag, a
certain amount being necessary to arrest the
oxldesformed inthe converter below. These

oxides arearrested by coming in contact with

the molten sulphides on top of the metallic
bath, or by passing through slag above the
molten sul phides. A certainamount of metal,
say, copper or lead,is now tapped out, during
which process an equal weight of sulphides is
The tuyeres
being reopened and the blast turned on again,

the molten mass that remains, being at white

heat,ignitesthe new charge immediately; and
so the process goes on continuously, the slag
and metal being drawn off and ore added as
in other smelting processes.

The advantages of myinvention are that it
provides for makmw a combined blast fur-
nace and converter, in which raw sulphide
ores may be smelted, converted and refined
in one operation,and in which the sulphur

~contained in the metallic sulphides may also

be utilized as fuel. o

- I do nof herein claim the process of smelt-
ing, converting and refining ores above de-
scribed, the same being the subject of another

.appllca,tlou Serial No. 428,830, filed by me
April 12, 1892.

I clalm—— |
Incombination with an apparatus for treat-

‘ing oresor molten material and provided with

tuyeres for the introduction of a blast, plugs
for closing the tuyeres formed of the material
to be treated and adapted to be driven in to
open the tuyeres, substantially as desecribed.

CHARLES M. ALLEN.,
Witnesses: | |
WALTER H. CAsH, Jr.,

SAM C. GRAY.
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