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To all whom it may concern:
Be it known that I, JOEN STOVEKEN, a citl-
zen of the United States of America, resid-

ing at Milwaukee, in the county of Milwau-
kee and State of Wisconsin, have invented

certain new and useful Improvementsin Ver-
tical Automatic Drying and Roasting Fur-
naces; and Ido declare the following to bea
full, clear, and exact description of theinven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same, reference being had to the accompa-
nying drawings, and to the figures of refer-
ence marked thereon, which form a part of
this specification.

My invention relates to improvements in
automatic roasting or oxidizing furnaces ot
the upright stack or vertical type adapted for
roasting or drying ores. '

My object is to provide a device of this class
which shall be simple in construction, eco-
nomical in cost, and continuous in operation
and which shall possess the highest degree of
efficiency in the performance of its functions.

To these ends the invention consists of the
features, arrangements, and combinations
hereinafter described and claimed, all of
which will be fully understood by reference
to the accompanying drawings, in which 1is
illustrated an embodiment thereot.

In the drawings, Figure 1 is a vertical lon-
gitudinal section of my improved furnace,
taken on the line X X, Fig. 2. FIig. 2 is a
similar section taken on the line Y Y, Fig. 1.
Fig. 31is a cross-section taken on the line A B,
Figs. 1 and 2. Figs. 4 and 5 are horizontal
sections taken on the lines C D and E F, re-
spectively, Figs. 1 and 2. FKig. 618 a top or

plan view of the furnace.

Similarreference characters indicating cor-
responding parts in these views, let the nu-
meral 5 designate the upright structure of
the furnace, whose outer wall 5* is preferably
composed of common brick, having an inner
wall or lining 5¢ of fire-brick. T'he chamber

6 inclosed by the upright walls communi-

cates at the bottom or lower extremity with
a fire-box 7, which supplies heat for roasting
or drying purposes.
ings, the upright portion of the furnace is
rectangular in cross-section and double—

that i1s to say, arranged to support two up- |

As shown in the draw- |

| right columns of ore, having two feed-open-

ings at the top and two discharge-openings
at the bottom. It must be understood, how-
ever, that I do not limit the invention to
the double structure, as the single form is
equally within the scope of the invention.

The bottom of the vertical oxidizing-cham-
ber where the ore is discharged is trough-
shaped, as shown at 27, the bottom of each
trough being provided with an outlet-open-
ing, into which the ore is discharged by an
upright cast-iron pipe 8, suitably supported
above the opening by a channel-beam 4. (See
Fig. 2.) EKach discharge-opening in the bot-

tom of the furnace communicates with a

chamber 9, in which islocated a table or plat-
form 10, over which passes an endless drag-
chain 12, supported by wheels 13, which are
propelled by any suitable power. The chain

12 travels in the direction indicated by the

arrows in Fig. 2 and carries the roasted ore

into a trough 14, from which it may be re-

moved in any suitable manner. -
The upper extremity of each discharge-pipe
8 is funnel-shaped and located directly below
a series of inclined shelves 15, extending
crosswise of the furnace and supported by the
vertical walls thereof, a sufficient space being
left on both sides of the shelves to allow the

heat to pass upward in the vertical chamber

from the bottom to the top. These shelves 15

are arranged in two rows and located on op-

posite sides of a central vertical line passing
through a discharge-pipe 8, the individual
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shelves on opposite sides of this line being

staggered or alternately arranged with refer-
ence to each other, whereby the ore in pass-

ing downward will slide from a shelf on one
side to the next lower shelf on the opposite
side, these two shelves occupying a position
preferably at right angles or approximately
at right angles to each other. By this ar-
rangement the ore which was underneath or
in contact with the shelf on one side 1s upper-
most or exposed to the heat when 1t reaches
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the opposite shelf, whereby the ore is evenly |

roasted or oxidized. Theseshelves 15 extend
from the top of the discharge-pipes 8 to pipes

16, forming muffles in the upper portion of

the roasting-chamber. The lowershelves are

preferably composed of fire-clay and the up-
per ones of cast-iron, though any suitable or
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- therethrough 1is facilitated. They are sup-
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desirable material may be employed for this
purpose. The muffle roast-pipes 16 are pret-
erably provided with interior inclined ledges
16%, and they may be provided with openings
Iocated at suitable intervals from which lead
upwardly-projecting tubes 16°, which permit
the escape of the vapor from the ore in the
muities.
be ased or not, as desired. As shown in the
drawings, the muffle-pipes are constructed of
sections or lengths of different diameters,
these sections inereasing in size from the
top downward, whereby the passage of ore

ported by suitable horizontal beams or bars
17, whose extremities are supported by the
vertical walls of the roasting-chamber. |

Into the top of each mufile-pipe 16 projects

an inlet-pipe 13, whose upper extremity com- |

municates with a hopper 19, projecting above
the top of the furnace. One of these hoppers
is located on each side of the central stack

20, through which the prodneits of combustion

escape from the roasting-chamber. - The por-
tion 21 of the vertical wall (indicated by dot-
ted lines in Fig. 1) is constructed separately
from the body of the wall, whereby the bricks
may be readily removed 'to form an opening
giving access to the furnace-chamber when
f{JI‘ any reason such aceess may be necessary
or desirable. On opposite sides of the cen-
tral ore-supporting shelves 15 the walls of the
furnaceare provided at suitableintervalswith
short upwardly-projecting ledges 22, whose
funection is the deflection of the heat inwardly
toward the ceniral ore-supporting shelves 15,
whereby the roasting or oxidizing efficiency
of the structure is enhanced

As shown in the drawings, the t(}p of the
furnace is closed except where the smoke-
stack and the ore-inlet pipes are located.

In using the furnace a fire sufficient to pro-

~duce a heaﬁ of the desired intensity is made
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in the fire-box 7, whereby the heat passes

therefrom upward through the vertical oxi-

dizing-chamber 6, around the ore-supporting

shelves 15 to the muffles 16. The ore fed into
the top of the furnace through the hoppers 19
passes thence through the inlet-pipes 18 into
themuitfie roasting-pipes 16, and thence down-

ward through the ore-shelves 15 and the dis- |
charge-pipes 18 to the bottom of the furnace,

and thence through the openings therein to
the platform 10, whzeh forms a stop for the
ore, which then begms to accumulate and pile
upward in the furnace until there isa central
vertical column of oreextendingupward from

the bottom to the top of the roasting-chamber,

6o

filling a pipe 8, covering the shelves 15, and
filling a muffle-pipe 16. If the furnace is of

double construection, as shown in the draw-
ings, there are two of these columns of ore

formed in the furnace, one being substan-
tially a duplicate of the other. Hence in de-

scribing the use and operation of the furnace

only a single column will be referred to.

These outlet orifices and tubes may

be made of fire-clay instead of iron. In fact,
with some classesof ore iron could not be used.
Hence it will be understood that I do not limit

myself to any special material in the construc-
tion of any part of the furnace.

Access may be gained to the ore-supporting
shelves from the outside of the furnace

| through horizontal openings 25, formed in the

vertical walls and normally closed by remov-
able cast-iron plugs 26. T'hese openings may
be utilized to prevent the ore from clogging
the furnace and also to remove samples of the
ore for the purpose of learning its eondition
during the roasting operation.
The operation of the furnace is as follows:

After the roasting - chamber has been once
charged with ore the drag-chain at the bottom

is put in motion and t-he bottom of the ore

column removed more or less slowly, accord-
ing to the nature of theore. Theroasting of
some ores requires mueh more time than oth-
ers. Hence the motion of the drag-chain will
depend upon the character of the oretreated.

The longer the time required for the roasting
of the ore the slower will be the travel of the
chain; but inany event the movement of the
drag-chain is econtinuous, and the column of
ore is continually moving downward to take
the place of the ore carried away by the chain,
the ore being fed in at the top to maintain the
height of the column or keep the furnace con-
tinually and evenly charged to the limit of its
capacity. The ore is continually moving

{ downward ab a speed to allow it to be properly
roasted while passing from the top to the bot-
' The bottom of the ore
| colnmn belonging to the first charge of ore
' will not be suﬁmently roasted, since it has

tom of the furnace.

fallen directly from the top to the bottom of
the furnace and has not been sufficiently ex-
posed to the oxidizing or roasting atmosphere,
Hence the first ore remeved by the drag-chain
will need to be returned and passed again
through the furnace; but after this the ore
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taken from the bottom of the column is prop- -

erly roasted and the operation is continued

without interruption.

Having thus described my invention, what
I claim is—

1. The cembmatmn with a vertical ore-

roasting chamber having an ore-inlet at the

top and a diﬁcha,rge-ﬁpeniﬂg at the bottom,
of means for maintaining a vertical column

of ore between these two openings, and in a

central position in the roasting - chamber,
whereby the heat is allowed to pass upward
around the ore, said means comprising in-
clined shelves supported by the furnace-

walls,and located in the lower part of the fur- -
| nace,and muiffles supported in the upper part

115

I20

125

of the furnace, the wall of the chamber be-

ing provided with openings opposite the ore-
sapporting means to permit access to the col-
umn of ore, and detachable plugs normally
closing said openings.

f - 9, The combination with a vertical ore-
It is evident that the pipes 8 and 16 may

roasting chamber having an ore-inlet at the
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top and a discharge-opening at the bottom,
of means for maintaining a vertical column
of ore between these two openings and In a
central position in the roasting - chamber,
said means comprising inclined shelves sup-
ported by the furnace-walls and located in
the lower part of the furnace, muiies sup-
ported in the upper part of the furnace, and
inclined, deflecting ledges attached to the in-
ner walls of the furnace and adapted to direct
the heat toward the central column of ore.

3. The combination with a vertical ore-
roasting chamber having an ore-inlet at the
top and a discharge-opening at the bottom,
of means for maintaining a vertical column
of ore between these two openings and 1n a
central position in the roasting-chamber,
whereby the heat is allowed to pass upward
around the ore,said means comprising 1n-
clined shelves supported. by the furmace-
walls and located in the lower part of thefur-
nace, and a muffle-pipe located in the upper
part of the furnace-chamber and provided
with orifices and upwardly-projecting tubes
leading therefrom.

4. The combination with a vertical ore-

roasting chamber having an ore-inlet at the
top and a discharge-opening at the bottom,
of means for maintaining a vertical column
of ore between these two openings and in a
central position in the roasting-chamber,
said means comprising inclined shelves sup-
ported- by the furnace-walls and located in
the lower part of the furnace, and a muffle-
pipe located in the upperpart of the furnace-
chamber and having inclined, staggered, 1n-
wardly-projecting ledges said muifle being
also provided with orifices and upwardly-
projecting tubes leading therefrom. |

5. The combination, with a wvertical ore-
roasting chamber, having an ore-inlet at the
top and a discharge-opening at the bottom,
of means for maintaining a vertical column of
ore between these two openingsand 1n a cen-

tral position in the roasting-chamber, where- |

by the heat isallowed to pass upward around
the ore, said means comprising inclined
shelves supported by the furnace-walls and
located in the lower part of the furnace, and
muffles supported in the upper part of the
furnace.

6. In a vertical roasting-furnace, the com-
bination with a vertical oxidizing - chamber
having an inlet-opening at its top and a dis-
charge-opening at its bottom, of means for
supporting a central, vertical column of ore
in said chamber between said openings, said
means comprising a vertical discharge-pipe
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Jocated in the bottom of the chamber, In- .

clined shelves located above said pipe and a
vertical muffle-tubelocated above the shelves,
the ore-column-supporting means being so
located as to leave room for the hot air to
pass upward from the bottom to the top of
the furnace. |

7. The combination with a wvertical ore-
roasting chamber having an inlet-opening at

the top and a discharge-opening at the bot-

tom, of means for maintaining a vertical col-
umn of ore between these two openings and
in a central position in the roasting-cham-
ber, whereby the heat is allowed to pass up-
ward around the ore, said means comprising
inclined shelves supported by the furnace-
walls and located in the lower part of the
furnace, and muffles supported in the upper
part of the furnace, a chamber located be-
low the discharge-opening of the furnace, a
platform or table located in sald chamber
and forming a support for the ore column,
and an endless drag-chain passing over said
table or platform for removing the ore at the
base, and causing a continuous downward
movement of the ore column.
In testimony whereof I affix my signature
in presence of two witnesses.
- JOHN STOVEKEN.
Witnesses:
~A. J. O'BRIEN,
NELLIE G. DANIELS.
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