BEST AVAILABLE COP‘?’

HNo. 852,618, .- , PATENTED MAY 7, 1907.
: W. G. PERKINS,

SMELTING FORNAGCE.

"APPLIOATION FILED FEB. 5, X006,
’ 2 SHEETS—BHEET 1.

LRyl

]
R
N

2

T

I R

b=
A\\\‘-‘i"« =

G

3 NE

el
/){/(/.’t/‘//:gl’,{/,’.’w.”. A

INVENTOR.

Pt & SN
T e el

ATTORNEYS.




PATENTED MAY 7, 1907.

.d;ﬁ@@ by

ATTORNEYS,

3 QHEETS—SHEET 3
%
7

1!
s

.. K TN T it Al -7
e T

T T

No. 852,613.

W. &. PEEKINS.
SMELTING FURNACE.
APPLIOATION FILED ¥EB. 6, 1006,




Io

15

20

25

UNITED STATHS PATENT OFFICE.

WALTER G. PERKINS, OF SAN FRANCISCO, CALIFORNIA.

SMELTING-FURNACE.

No. 852,613.

" Specification of Letters Patent.

Patented May 7, 1907,

Application filad February 6, 1906. Serial No. 298,606, '

To all whom it may concern:

Be it known that I, WALTER (. PERKINS, 8
subject of the King of Great Britain, residing
at-San Francisco, in the county of San Fran-
cisco and State of California, have invented
certain new and useful Improvements in
Smelting-Furnaces, of which the following is
& specification.. S

_This invention relates to smelting furnaces

and more particularly to & continuous proc-

ess furnace in which pyritic ores, or substances
containing compustible material, as sulfur,
etc., are roasted and smelted, by a continu-
.ous process lizst having the pyritic or com-~
bustible material eliminated by a continuous
process in which the extraneous heat is de-
rived from an oil or gaseous fuel. - ‘

In treating pyritic or similar ores, chem-
ical substances, ete., it is desirable to first
partly eliminate the combustible material
and then smelt the residue. = This has gener-
ally been performed in two separate steps or
processes. ' In the case of fine ore, it has re-
quired separate handling, besides losing the

" benefit of the heat which is generated by the

first process, that of roasting or desulfurizing
the material by decomposing or burning.the
combustible portion. In carrying out the
process for combining these two opérations in
one continuous process of roasting and smelt-
ing of such ores and substances, I prefer to
use an apparatus of smelting furnace in which

- the upper portion is used for roasting and the
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‘lower portion for smelting.
tus the material is fed in at the top, or sides

In this appara-

and as it passes downward it is gradually
heated and desulfurized, passing into the
lower portion where it is completely fused or
melted by heat which is introduged from the
exterior by means of a liquid or gaseous fuel.
To prevent the material from passing through
the upper portion too rapidly, the furnace is
‘contracted so that it virtually forms a double
furnace, or one having two chambers or coin-
partments, one above the otlier, with-a throat
or passage connecting then.

The lower portiow of the furnace is prefer-
ably removable and has its chamber arched
on top, in the nature of a reverberatory fur-
nace with the fird jets projecting inward and
the outlet or discharge in the form of a con-
tinuous or trapped overflow. Provision is
also made for heating the air that is intro-
duced through the twyers or windbox by

conveying fp(}rtion of the heat from the bot--

tom of ‘the furnace thereto and introducing

“more

it into the air blast_just before it enters the

furnace should it be deemed advisable to do so.

An embodiment of the invention is shown -

in the accompanying drawings in-which:
Figure 1 is a vertical sectional view of my

furnace, Fig. 2 is a similar view of a portion

of the furnace taken at right angles to ¥ig. 1,

62,

Fig. 3 is a broken view, partly in section and -

partly in elevation, of the "urpace, showing a

“by-pass at one end thereof, Fig. 4'is a" plan

view of the bustle pipe and by-pass.
- Referring more particularly to the draw-

ings 1 indicates 'the upper and -2 the lower

portion of the furnace. The upper portion
1s supported in the usual manner and is pro-
vided with a twyer or windbox 3 near the

Dbottom on edch side, through which air

from the bustle pipe 4 is introduced to the
interior of the furnace. Below the twyers
the Anterior of -the furnace is contracted
> less abruptly, to prevent the too
rapid déscent of the material toward: and
through - the_opening 5. The usual. water
jacket 6 surrowqds the furnace and prefer-
ably has its lowerend flat or terminating ab-
ruptly so as to fit upon or engage with the
top of the lower portion 2.° The lower por-
tion, or section 2, is preferably mounted
upon wheels 7, so as to be removable from
under the upper section, upon the rails or
track 8.. The section is also movable verti-
cally by means of jack serews .9, so that it

can be lifted up until its top is made to en—

gage with the lower end of the upper section

and thereby cause an opening or throat 10 to

register with the opening 5.  The throat ex-

tends u{). from the top of the chamber 11,°

which throat is formed in the lower section
and is only of suflicient size to permit of the
contents from the upper sections passing
throughi it as they become fused or melted.

‘The roof of the chiamber is preferably arched,

so that the heat will be reflected to a certain
degree upon the molten material in the bot-
tom of the chamber and thereby: assist in

'keeping it in a liguid condition.
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The fuel for generating the heat is prefer-

ably introduced in the form of an inflamma-

ble gas, which enters through the pipes 12,

said pipes being . provided with ordinary
valves, not shown, having their inner. ends

-contracted as shown at 13 and preferably

pointed upward toward the throat 10. A
supply of air is introduced throygh a pipe 14,
which preferably terminatés to the rear of
the tip or inner end of said pipe, so as o
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_ inclosed by a metal shell or covering 20, so
‘that the shell may be relined whenever the
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“less of it can be transferred to the bustle

. 65

‘outer end of the spout being higher than the

" expansion of the parts.

“than introducing cold air into the furnace

2

give the air an opportunity of mingling with
the gas before it escapes into the furnace.
If desired, the tips of the.pipes 12 may ex-
tend otherwise than upward, as for instance,
they may project downward, so as to cause
the heat to impinge directly upen the mate-
rial in the bottom of the chamber11.

The discharge of molten material from the’
chamber 11 is continuous and is effected by
means of an opening 15 and a spout 16, the

top of the opening 15, which will cause the
material m the chamber to rise above the top
of the opening before it can run out of the
end of the spout, thereby causing the open-
ing to be trappéd or closed. A water jacket
17 surrounds the opening 15 so as to prevent
the excessive heat of the molten metal from
destroying the furnace at that point. From
the spout 16 the material is discharged ingo
a receiver 18 in which the heavier portions,
or metals, sink to the bottom and are drawn
off in the usual manner. ,

The lower section is preferably formed
from fire-brick 19 silica or magnesite and is

old lining becomes corroded or burned out to
such an extent as to be defective or incapa-
ble of giving the best results. ,

For the purpose of securing better control
of the heat and thereby rendering it more
eflicient 1 prefer to provide a conduit or by-
pass from the chamber 11-in the lower sec-
tion to the supply pipe 21 that ¢ommuni-
cates with the bustle pipes 4. This conduit
is preferably made in the form of a separate
structure 22 which coramunicates at one end
with an opening 23 of the furnace and at the
other end with the supply pipe 21, and’a
damper 24 is provided near the lower end.
The conduit is supported on a suitable base
25 and has its lower end abutting against
the furnace so as to permit of the movement
that must take place during contraction and
The upper end and
the supply pipe are joined together on an-
angle whereby the heated air is drawn
through the conduit and forced into the fur-
nace on the principle of an injector.

By producing an excess of heaginthe cham-
ber 11 the surplus can be transferred to the
bustle pipes and there used for warming the
inrushing air which renders it ‘more effective

for'carryirig on the process of partial desul-
furization of the material; and by increas-
ing the amount of air introduced into the
chamber 11 to such an extent that all of it
canpot bé consumed the excess will become
heated, wliich will pass into the mass from
the bottom through the throat, or more or

pipes and then introduced after it has been
commingled with the eir from the supply
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pipe. Oi' the amount of air may be less than

-sufficient to combine with all-the fuel or gds

introduced, in which case the excess of fuel
is transferred to. the mass through the bustle
pipe and then consumed or caused to unite

‘with the material being treated.
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By constructing the furnace in this man- ‘

ner an absolute control of the heat can be had
in the mass and the most desirable results can
be obtained with ores of different character,
for the heat can be changed from one place

' to another and c¢an be increased or decreased ;

to suit the conditions of the ore being treated

at any particular time,’ :

In operating my improved furnace the.

lower section is placed in position below the
upper one and elevated|until its top engages
with the bottom of the upper section and
forms a tight joint therewith, an asbestos
calking bemg preferably arranged between
them for effecting a; closer union. The
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charge is then fed into the upper chamber in .

the usual manner, and thé gasis turned on and

lighted in the lower chamber. The heat

passes up through the throat, or chimney, at .-
er ..

the top of the lower section, into the upp
section ‘and there comes in contact with the

material to be treated. = The heat gradually - |
heats the mass and passes on upthrough it te -

the top, heating as it goes. ~As soon ss the
lower portion of the mass becomes heated
to sucﬁ a degree that the combustible sub-
stance in the mass, as the sulfur, is read

to burn, or become decomposed, air is ad-

mitted through the twyers which will fur-
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nish the necessary oxygen to combine with -

the sulfur and cause it to burn, and thereby.
add its heat to the mass and permit of the
heat in the lower chamber being degreased
as by shutting off part of the fuel.® Ag the
mass is thus roasted, or, desulfurized, it
gradually settles to the bottom of the upper
section, where it is subjected to'the heat from
the gas and is quickly fused and drops into
the chamber 0(% the lower section. From
said chamber the imelted material passes
through the discharge into the receiver,
where the metallic or valuable portions are
separated: from the dross or worthless por-
tions in the ordinary manner or can be drawn
out through the tap hole 26 as indicated in
Fig. 1. . A
From the foregoing it will be seen that met-
alliferous oges or chemical substances -of
widely different qualities or characteristics,

either fine or coarse,. can be successfully.
treated in the furnace, owing to the control =~ -
which can be had of the air either cold or

heated that is introduced‘into the upper
chamber and of the air and-fuel into the
lower chamber. Whenever it is desired
to remove the lower section the fuel pipes
are removed and the section iz lowered onto
the tracks, after which it is hauled out of the

 way, and anothey section is put in its place
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-~ the upper section being contracted and pro-
- vided with an opening, and the lower section
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turé formed in two sections, the lower end of
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_ the upper section being contracted and pro-
‘vided with an opening, and the lower section
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. conneeting said air introducing means with
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“be dispensed with, or, if the air were intro-

~degree, 50 as to warm the mass before it came

‘the lower sectlon "with its water jacket, |

-for introducing an inflammable gas into the

‘tion, means for connecting said air introduc-

- leading therefrom to.said opening, means for

for introducing an inflammable gas and-an
air-blast into the chamber of the lower sec-
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and the fuel pipes are inserted, and the proc-
ess is continued. If desired, .the furnace
may be used only for smelting, in which case
the draft of air mto the upper gection-eould

duced it could be heated to a greater or léss

in contact with the ho .t from guseous fuel
in the lower portion of the chamber. ‘
Instead of forming the throat in the top’
of the lower section the lower end of the
upper section may be extended down into |

thereby preventing dainage to the lower see-
tion by the excessive heat at that point,

. Having described my nvention, what 1
claim as new and desire to secure by Letters

1. In a smeiting furnace a holiow. struc-
ture formed in two sections, the lower end of

being provided with a chamber whick com-
municates with said.opening, means for in-
troducing a blast of airInto the upper sec-
tion abovs the contracted portion, means for
connecting said air introducing means with
the chamber of the lower section and means

chamber of the lower section.
2. In s smelting furnace a hollow strue-

the upper section being contracted and pro-
vided with an opening, and the lower remov-
able section being provided with a chamber
and a throat leading therefrom to said open-

ing, mesans for introducing a blast of air into

the upper secticn above the contracted. por-

ing means with the chamber of the lower sec-
tion and means for introducing an inflam-
mable gas into the chamber of the lower sec-
tion. ’ o :

3: In a smelting furnace a hollow struc-
ture formed in two sections, the lower end of

being provided with a chamber and a throat

introducing a blast of air into the upper sec-
tion above the contracted portion, means for

the chamber of the lower section and means

- tiom. .

4, In a smelting furnace a hollow struc- |
ture, formed in two sections, the lower sec-’

_tion being removable and provided with an

-drawing heat units, and .ntroducing ti
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arched chamber and a throat leading from
the top of the arch and adapted to register
with the lower end of the upper seetion, a
discharge outlet and gas pipes projecting into

'said chamber, the ends of which are con-

tracted and eurved.

N
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5. {h a smelting furnace a hollow strue-

ture, formed in two sections, the lower sec-
tion being removable and comprising an
outer shell and an inner lining, said lining be-

ing rémovable and forming a chamber hav-

ing an upwardly extending throat adapted to

communicate with the lower end of the up-
per section, and means for introducing in-
flammable gas into said chamber.

6. In a smelting {furnace a hollow sirie-
ture forined in two sections, the lower: sec-
tion being removable and comprising an
outer shell and an inner lining, said lining be-
ing remnovable and forming a chamber hav-
ing a throat adapted to communicate with
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the lower end of the upper section and means

for introducing gas into said chaniber.

7. In a smelting furnace a hollow rece ptas

cle, means for applying heat and introducing
air, and means for varying the heat zene with-
in the mass by transferring a portion of the
heat from the, bottoni of the mass to a point
above the bottom. - . . B o
© &, .In'a smelting furnace means for gener-

ating heat at or near the bottom of the fur-

nace, means for introducing air to the inte-
rior at-the side of the furnace, and a conduit

from the means at the bottom to the means:

at the side for conveying heat from the bot-
tom to the interior of the furnace without
passing it up through the mass of material.

9. In a smelting furnace means for gener-
atipg heat at the bottom of a mass of mate-

rial and means for creating a_forced draft’

upon the exterior of the mass, thereby with-
hem
inte the mass at a point above the bottom.,
10. In a swelting furnace, means at the
bottom thereof for generating heat from a
caseous fuel, means . for mtroducing -air
through the side of the upper receptacles,

and a valved conduit leading from the heat-
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ing means at tlie bottom to the means for in- -

' troducing said air for conveying said heat

and introducing it into the receptacle above.
In testimony whereof I have affixed my

‘signature, in presence of two witnesses, this

24th day of Januaiy, 1906..
. WALTER G. PERKINS.
Witnesses:
M. R. SerLY,
- F. M. BarTEL..



