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UNITED STATES PATENT (

JFFICE.

OLIVER S. GARRETSON, OF BUFFALO, NEW YORK.

METHOD OF AND APPARATUS FOR MATTE OR PYRITIC SMELTING.

SPECIFICATION forming part of Letters Patent No. 596,091, dated January 11, 1898.
| Application filed Wovember 7, 1896, Serial No, 611,338, (o model,)

To all whom it may concerm:
Be it known that I, OLIVER S. GARR:

ITSON,

a citizen of the United States, residing at Bui- |

falo, in the county of Erie and State of New
York, have invented a new and useful Im-

provement in Methods of and Apparatus for

Matte or Pyritic Smelting, of which the fol-
lowing is a specification. |

This invention relates to that class of met-
allurgieal operations and furnaces which are
employed in matte and pyritic smelting, and
has for its object to treat the orein afurnace
in such manner that the ore is smelted to a
matte in one part of the furnace and the
matte is converted or bessemerized in another

part of the furnace, whereby metal or en-

riched matte, as the case may be, and prac-
tically clean slag are produced by a simple
and continuous operation, as will be herein-
after fully set forth. | - |

In the accompanying drawings, consisting
of two sheets, Figure 1 is a longitudinal verti-
cal section of a furnace embodying my im-
provements and by which my improved
method can be practiced. Fig. 2 is a horizon-
tal cross-section in line 2 2, Fig. 1. Fig. 318
a fragmentary longitudinal vertical section
of the lower portion of the furnace on an en-

larged scale. Fig. 4is a diagram illustrating

flow of the molten material in the fur-
Fig. 5 is a fragmentary cross-section

the
nace.

- of the top of the furnace at right angles to

3%

40

45

Fig. 1 on an enlarged scale. | |
Like letters of reference refer to like parts

in the several figures. |

A represents the furnace, and B the fore-

hearth or settling-well arranged at one end

of the furnace and communicating therewith

by a passage 0. The furnace is preferably
made long and narrow in horizontal cross-sec-
tion, the forehearth being arranged at one of
the narrow ends. The bottom ¢ of the fore-
hearth is practically on a level with the bot-
tom of the passage b or slopes slightly toward
said passage, so that any matte or other mol-
ten metallic compounds which settle to the
bottom of the forehearth flow back into the
furnace. | | | |

¢' is the slag-outlet of the forehearth,which

¢o outlet is arranged somewhat higher than the

passage 0. -
The portion

|

|

est the forehearth, is the matte-forming re-
gion or portion of the furnace and has its bot-
tom d arranged to slope toward the opposite
and of the furnace, where the bottom is de-
pressed below the bottom ¢ of the matte-form-
ing region, as shown at e, the portion or re-
oion E above this depressed bottom being the
converting or bessemerizing portion or reglon
of the furnace.

r
) |

ile

F represents a row of twyers which are con- .

structed and arranged in any suitable man-
ner, so as to deliver a blast suitable for smelt-
ing into the smelting-zone of the furnace,
which lies above the slag-level. 'This blast
is preferably heated by any suitable heating
apparatus; but I prefer for that purpose the

hot-blast apparatus which forms the subject-

matter of my application for Letters Patent
filed October 29, 1896, Serial No. 610,403. In
this hot-blast apparatus the blast is heated
by the discharged molten slag in a conduit (=,
through which the slag is conducted by an
endless carrier g. From this heating-conduit
G the blast passes to the twyers through two
conduits &, arranged on opposite sides of the
furnace and provided with valves g’ for reg-
ulating or shutting off the blast.

" H represents a row of twyers which are ar-
ranged in the converting or bessemerizing
portion of the furnace at such a height that

they deliver a blast suitable for converting

or bessemerizing the matte in the zone which
is occupied by the matte above the depressed
portion e of the bottom of the furnace. This
zone lies above the zone which is oceupied by
the metal npon the depressed bottom and be-
low the slag zone. The pressure of this con-
verting or bessemerizing blast is higher than
that of the smelting-blast in order to enable
the converting-blast to penetrate the molten
matte and may range from four tofive or more
pounds per square inch, while the smelting-

‘blast may range from one-half to one and

one-half pounds. The converting-blast need
not be heated and may be supplied to the
twyers H by flexible pipes /i from any suit-
able conduit. These converting-twyers I
are preferably double, while the smelting-

twyers may be single, as shown.

The top portion of the furnace is construct-

o | | | ed in any suitable or well-known manner for
D of the furnace, whichisnear- | feeding the ore to the furnace and for permit-

75
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~ ting the escape of the gases through the up- | of the stack-furnace is preferably charged
. takes I—for instance, by pivoted doors I'; as | with proportionately more ore and the bes-
- showninFig.5. | semerizing portion of the stack with propor- o
. Inpracticing my invention the iron or cop- | tionately more fux, so that the raw ore and
- 5 persulfid ore, mixed with a suitable flux, con- | poor matte preponderate in the matte-forming
~ sisting mainly of silica—for instance, quartz, | portion and the flux in the bessemerizing por- -

. diorite, or the like—is charged into the fur- | tion. If theoreswhicharebeingtreateddiffer

- 30 the matte-forming portion I

- Nace at suitable intervals in such a way that | in the percentage of sulfur or other combusti- g =~
- the furnace is kept fairly filled with ore and | ble ingredients, the ore containing most sul- ~
- 1o flux.  In starting the furnace a suitable | fur is used in the matte-forming portion. =
-~ amount of fuel is used, but when the opera- | The precipitated metal which colleets on
- tion is fully established the fuel may be en- | the depressed portion of the furnace-bottom = |
- of combustible ingredients in the ore may | able tap-hole 2.~~~ - I
- 15 warrant. As the ore is being smelted down | - Such metallic compounds as escape into the SRR
- a matte is: formed. . That- part of the matte -forehearth and settle there flow back into the .
~ which collects on the depressed portion of the furnaee through the passage 6.
- fuarnace-bottom is converted or bessemerized, |  The slag-outlet ¢’ of the forehearth is ar- 33
- so that the metal is precipitated and collects | ranged higher than the passage b.  Theblast-
2o onthedepressed bottom. Theiron oxid which | pressure in the furnace is sufficient to drive
- 1s formed or liberated in forming the matte | the slag to this outlet, through which it passes o
~and in converting or bessemerizing the same | to the slag-inlet / of the hot-blast apparatus, e
- combines with the silica to form a silicate, | if the latter is used. This pressure is main- 9o
. which flows freely as a liquid slag in the di- | tained in the furnace, as is well known, be-
25 rection of the arrows 1, Fig. 4, from the besse- cause the stack of the furnace is filled witha -
. merizing portion E of the furnace toward the | column of ore and fuel through which the -
- -passage b, which leads from the furnace to | blast must force its way in order to escape.
. the forehearth. -In flowing to the forehearth | If necessary, the stack of the forehearth may -
~ this liquid slag is compelled to flow through | be kept filled with charcoal, so that the slag
_ - of the furnace, | is filtered through the charcoal before escap- -~
- where the raw ore and poor matte predomi- | iIng from the forehearth, whereby a further
- nate. The sulfuar; which is there in excess, | portion of the values contained in the slagis -
~~ combines with any free metals or oxids which | filtered out orreduced. - The forehearth may oo =~
- may be carried by the slag and converts the | be provided with twyers m forsupplying air
- 35 same into matte, ‘whereby the copper and | to burn a part of the charcoal sufficient to =~
~ other values carried by the slag are returned | maintain the heat which is necessary to keep . -
to the matte. The latter flows toward the the slag sufficiently fluid. When such a
depressed portion e of the bottom of the fir- heating of the forehearth is necessary, the :os
nace, as indicated by the arrow 2, IFig. 4, and | stack of the forehearth is preterably provided
40 1s there again subjected to the bessemerizing- | with an escape-pipe N for the products of
‘blast. In this manner a circulation is main- combustion, which pipe connects with the
talned in the molten material in the furnace. | forehearth immediately above its slag-outlet,
A molten sulfur compound or matte is con- | while the feed-hopper O at the top of the :10
stantly formed in the portion of the furnace 'stack of the forehearth is provided with a
45 nearest the forehearth and over the elevated movable cover or bell P, This permits the
portion of the bottom. This comparatively | charcoal to be burned in the forehearth at
poor matte flows constantly along the bottom the. bottom of the fuel-column in the manner
of the furnace toward the opposite end thereof | of a, base-burner. I | 11§
and becomes gradually richer by the burning The herein-described method and apparatus
so out of the sulfur, iron, and other combusti- | are applicable to the various ores for which
ble ingredients. Therich matte is constantly | matte or pyritic smelting is suitable—for in-
converted or bessemerized in that portion of stance, copper and iron pyrites, sulfids, ar-
the furnace which lies overthe depressed por- | senical ores, and others. ‘The proecess pro- :20
tion of the bottom. A correspondingly rich | duces in 1 simple, direct, and continuous
55 slag is constantly formed in the converting | manner a metallic alloy or a rich matte and
- portion of the furnace, which slag flows in the substantially clean slag. '
opposite direction or from the bessemerizing I claim as my invention— -
end to the matte-forming end and passes | 1. Theherein-described method of matte or 12
through the matte-forming portion before es- pyritic smelting which consists in conduectin o
60 caping to the forehearth, and the values con- | the operations of producing molten matte and
tained in the slag are exposed to the action of converting or bessemerizing the same side by
the predominating sulfur and poor matte in side, maintaining a flow of matte from the
the matte-forming portion and are thereby in- matte - forming region to the connecting or 116
tercepted and returned, whereby the escape | bessemerizing region, forming a fluid slag by
65 of values with the slag is to a large extent pre- | the addition of flux in the converting or bes-
vented. In order fo promote thisaction of the semerizing region, and compelling such slag
molten materials, the matte-forming portion | to flow through the matte-forming region on

o
Ly |
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its way to the slag-outlet, thereby subjecting
the slag to the action of the sulfur and sulfids
in the matte-forming region, whereby the
values contained in the slag are intercepted
and returned to the matte, substantially as
set forth. ,_ |

2. The herein-described method of matte
or pyritic smelting which consists in conduct-
ing the operations of producing molten matte
and converting or bessemerizing the same
side by side in the same. furnace and charg-
ing the matte-forming region with a prepon-
derance of ore and the converting or besse-

merizing region with a preponderance of fiux,

substantially as set forth. _ .
3. A smelting and converting furnace hav-

 ing its bottom provided with a depressed por-

. 20

_3@

tion near one end of the furnace, a device for |

supplyving a converting or bessemerizing blast
arranged over the depressed porfion of the

bottom, and a slag-outlet arranged at or near

the opposite end of the furnace, above the
elevated portion of the bottom, substantially
as set forth. _ _

4. A smelting and converting furnace hav-
ing its bottom provided with a depressed por-
tion near one end of the furnace, a stack ar-
ranged over the elevated and the depressed
portions of the bottom, a device for supplying
a converting or bessemerizing blast arranged
over the depressed portion of the bottom, a

~ device for supplying a smelting-Dblast ar-

35

ranged over the elevated portion of the bot- |
tom, and a slag-outlet arranged at or near the

opposite end of the furnace above the ele-

r

© Witness my hand this 6th day of

vated portion of the bottom, substantially as
set forth.

5. The combination of a smelting and con-
verting furnace having its bottom provided
with a depressed portion near one end of the
furnace, a device for supplying a converiing

or bessemerizing blast arranged over the de-

pressed portion of the bottom, a device for
supplying a smelting-blast arranged over the

elevated portion of the bottom, and a slag-

outlet arranged at or near the opposite end
of the furnace above the elevated portion of
the bottom, of a forehearth communicating
with said slag-outlet and having its bottom
arranged practically on a level with the ele-
vated portion of the bottom of the furnace,
substantially as set forth.

3

40

45

RO

6. The combination with a smelting-fur-

nace, of a forehearth communicating with the
slag-outlet of said furnace and having a slag-

55

outlet, a stack which is independent of sald

furnace and extends upwardly from said slag-
outlet and is adapted tohold a column of fuel,
and a conduit for the escape of the products
of combustion which is separate from the
smelting-furnace and from said stack and
connected with the lower portion of said stack,
substantially as set forth. R
November,
1896,

OLIVER S. GARRETSON.

Witnesses:
JNO. J. BONNER,
KATHRYN HELMORE.
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