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No. 799,105,

Specification of Letters Patent.

atented Sept. 12, 1905,

Application filed .»pril 9,1902. Serial No, 101,996,

To all whom tt may concerri:

Be 1t known that I, ErNESTO STASSANO, 2
subject of the King of Ita,ly, residing at Rome
in the Kingdom of Italy, have mvented cer-
tain new and useful Improvements in Appa-
ratus for Reducing and Refining Metals, of

‘which the follome' 1S a spemﬁcatlon

The object of my invention is to provide a
smelting or reducing apparatus or furnace of
a sunple and cheap form which may be ma-
nipulated easily and in which there is little
heat wasted; and to such ends my new and
improved apparatus consists of a closed cham-
ber.so mounted as to be capable of rotation
on an axls inclined to the VOI‘th&l and pro-
vided with a carbon anode and a carbon
cathode held in reciprocating holders, means
tor cooling the carbons, and means for recip-
rocating the same, although 1t is not to be un-
derstood that this Invention is limited to an
apparatus comprising at once all the aforesaid
elements, as the same consists of the construc-
tion of certam devices and parts and the con-
struction, combination, and arrangement of

certalin demces and parts, all as herema,fter,

more particularly set forth in the specifica-
tion and pointed out in the claims.

The invention is fullV described and shown
in the following specification, of which the
accompanying dra,wmws form a part, wherein
similar numerals of r eference deswna,te like or
equivalent parts wherever found throucrhout
the several VIE’:WS and in which—

Figure 1 is a top view, with a portion of one
side shown in a horizontal sectlon, taken on
the line ¢ ¢ of Fig. 2. Fig. 2 is a view in

elevation, a portion thereof being shown in-
section, takm on the line A B of Flﬂ‘ 1: and -

Fig. 8 is a view similar to Fig. 2, taken 1n
section on the line C D of Fig. 1 Fig. 4 is
a top view in detail of the annular ring or
mll which supports the furnace as the same
1s rotated. Fig. 5 is a detail view, half in
vertical section of the top portion of the fur-
nace, showing-the connection thereof with
the stationary chimney and the seal-joint be-
tween them and the electric connections.
Fig. 6 is a top plan view of that portion of
the device shown in Fig. 5; the top of the fur-
nace 1itself being omitted and Figs. 7 and 8
are side and bottom views, Iespectwely, of
the bottom portion of the devwe showing the
manner of supplying the Water for coohnﬂ‘
the carbons and actuating the same.
Referring to the dmwmf;fs the furnace con-
sists of a large upright cylinder 1, of iron

plate, covered by a spherlcal cap 2 and sup-
ported on the bottom by a strong cast-iron
plate or table 3, fitted with a centr al pivot 4,
revolving in a step-bmrmcr 5. The cast-iron
plate or mble 3 1s provided on its periphery
with a toothed ring 7, forming a gear-wheel
around the base of the furnace Whlch oears
into a pinion 6, which is put in motion byf any
sultable contrivances or means of rotation,
(not shown,) so as to bring about a constant
rotation of the furnace.

The 5pindle 8 of the furnace instead of be-
ing vertical is inclined to the perpendicular,
a,nd the furnace rotates on the pivot 4, bemo
supported by means of rollers 9, Flo 4, on
an annular rail 10, Fig. 3, which annula,r rail
also has its upper sur face. inclined at the same
angle, the interior bottom of the furnace be-
ing also so inclined, whereby two melted
charges of material will be kept in continual

agitation and the various particles thereof

thorouy: 113? intermixed and mingled during
the rotation of the furnace.

The furnace or reduction-chamber 11 is
lined with fireproof material and is provided
al the top with an upwardly-extending cylm—
drical portion 29, the central line of which is
an extension of the inclined rotative axis of
the furnace, and through this is formed the
passage 12, forming the escape-orifice for the
gases produced in the furnace by the action
of the electric arc upon the charge. A charg-
ing hole or orifice 14 is also formed in and
thlouo"h the wall of the furnace and is pro-
vided with an exterior receiving-funnel 15,
and this opening 1s normally closed by a plug
16. Two outlet tapping-holes 17 and 18 of
the usual form, adapted to be plugeed in the
well-known way with balls of wet clay, are
also formed in such wall, usually at diamet-
rically opposite points, the one mar ked 17
beino for the withdrawal of the heavier re-
duced metal and the one marked 18 being for
the withdrawal of the lighter silicious Sla,o

The carbonelectrodes, between which plays
the arc performing the teductlon pass at 13
through the perlphel al walls downwardly and
mwardly and the outer end portions of the
same, as well as the inner ends of the carbon-
holding rods, are inclused in a water-walled
casing 19, between the walls of which a cur-
rent of water i1s kept in constant circulation
in order to keep the outer ends of such car-
bons and such rods constantly cool. On these

cooling-cases are mounted the hydraulic car-
bon-electrode-actuating cylinders 20, each of
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which is provided with a reciprocating pis- | disk 36 are formed five annular grooves or

ton-rod 21, provided at the outer end with a
ouide-head 24, which slides on the guide-rods
25 and is connected with the adjacent metallic
carbon or electrode rod 23 by an arm 22, and
each pair of the rods25 areconnected together
by means of a bar 26, supported rigidly in
position by the inclined supporting-rods 27,
the lower ends of which are firmly secured to
the exterior of the revolving portion of the
furnace. From the arrangement it will be
seen that a reciprocation of the piston-rods
21 of the bydraulic cylinders will cause a
similar reciprocation of the carbon electrodes
through the intervening mechanism. The
electrode-rods slide on the rollers 28.

The cylindrical portion 29, Figs. 5 and 6,
through which passes the escape-orifice 12, 1s
provided on the exterior adjacent to the bot-
tom with an upwardly-extending annular box
or cup open at the top, and down into this
annular cup 30 projects the lower end of an
annular metallic hood or chimney 31, which
is rigidly secured in position in the wall or
roof of the building, so that its central axis
is coincident with the axis of the escape-ori-
fice 12 in such manner that such chimney or
hood will remain stationary while the furnace
is rotated upon such axis, the box 30 being
filled with fine sand or other suitable refrac-
tory material in such manner as to form a
seal at the joint thus formed, so as to prevent
the escape of the furnace-gases therethrough
into the furnace-room. | _

The furnace-top is usually of the spherical

cured the metallic arms or brackets 32, elec-
trically insulatedin any desired manner there-
from, each of which arms or brackets is pro-
vided with a brush 33, which will slide, re-
spectively, upon a metallic disk or ring 34,
electrically insulated from but rigidly secured
to the hood or chimney 31, thus forming a
sliding electrical connection between the
brackets or arms 32 -and such rings or disks,
which latter are in connection with the plus
and minus conductors 33 of the device or de-
vices supplying the electric energy to the re-
ducing-electrodes, which are in electric com-
munication with the arms or brackets 82
through the electrode - holding rods 23 and
conductors 35, and from this description it
will be seen that during the rotation of the
furnace continuity of the electric current will
be constantly maintained through the sliding
contacts so formed. |

Underneath the table 3 is located the appa-
ratus for supplylng the cooling-water to the
water-casing 19 around the electrode-poles
and also for supplying the water to the hy-
draulic cylinders 20. Such apparatus is

shown in detail in Figs. 7 and 8 and consists
in substance of an annular disk 36, fixed to the
central stationary supporting journal, bush-
65 ing, or base 5, and 1n the top surface of this

channels numbered, respectively, 39, 40, 41,
49. and 43. This grooved plate or disk 36
is covered at the top by a plate or disk 37,
secured to and revolving with the furnace,
the joint between such parts 36 and 37 being
so made that water-ticht joints are formed
between the grooves, so that although the
plate 37 is in rotation there will be no com-
munication between such grooves or between
them and the atmosphere. Secured on plate
37 in such manner as to be in communication
therethrough with each of such grooves,
respectively, are pipes 45, 46, 47, 48, 49, and
45", the pipes 45 being in communlcation at
their upper end with the water-chamber of
the electrode-casing 19 on one side and the
pipes 45" being in communication 1n like man-
ner with the like chamber of the other elec-
trode on the other side, the pipes46 and 47
being in communication with the front and
rear end, respectively, of one of the cylinders
20 and the pipes 48 and 49 being 1n commu-
nication in like manner with the other cylin-
der 20, and the various grooves in plate 36
being supplied with water under pressure fed
thereto through pipes 44 in communication
with a suitable water - pressure supply (not
shown) and the flow of the water through the
various pipes being controlled by suitable
valves. (Not shown.)

What I claim 18—

1. In an electric furnace, the combination
with a circular closed chamber having 1ts axis
inclined at an angle to the vertical, of means
for rotating such chamber, means for feeding
an anode and a cathode toward one another
within the chamber, and means for cooling
the outer ends of the anode and cathode, sub-
stantially as shown and described.

9. In an electric furnace, the combination
with acircular closed chamber having its axis
inclined at an angle to the vertical, of mmeans
tor rotating such chamber, means for feeding
an anode and a cathode toward one another
within the chamber, a stationary chimney i
communication with the waste-gas passage of
the chamber, and means for sealing the joint
between the chimney and the chamber, sub-
stantially as shown and described.

3. In an electric furnace, the combination
with a circular closed chamber having 1ts axis
inclined at an angle to the vertical, of means
for rotating such chamber, means for feeding
an anode and a cathode toward one another
within the chamber, a stationary chimney in
communication with the waste-gas passage of
the chamber, and means for sealing the joint
between the chimney and the chamber, con-
sisting of an annular cup surrounding an ex-
tension of the chamber through which the gas-
passage passes in which lies the lower end of
the chimney, the cup being filled with afinely-
pulverized heat-resisting substance to form a
seal at such joint.
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4. In a rotating electric furnace a revolving
body or receptacle, provided with conductors
in connection with the electrodes, such con-
ductors ending in brushes sliding on two disks
fixed to astationary pipe forming the chimney
which disks communicate with the source of
electricity, such pipe being dipped into an an-
nular cup and filled with sand fixed to the ro-
tating body or receptacle, substantially as
shown and described.

5. In a rotating electric furnace two elec-
trodes inclosed within double-walled carbon-
holder casings, in which cold water is allowed
to circulate continuously, such casings rotat-
ing together with the electrodes and the fur-
nace and being in communication with a disk

rotating in its turn on a stationary disk, the |

latter being fitted with grooves in communi-
cation with pipes in communication with s

3

water-pressure supply, substantially asshown
and described.

6. In a rotating electric furnace two elec-
trodes connected with the piston of two hy-
draulic cylinders having their ends connected
by means of water-pipes, a disk rotating in
unison with the furnace which communicates
with a grooved disk below the first disk the
grooves of which are in connection with a
water-pressure supply, substantially as shown
and described. |

In testimony whereof I have affixed my Sio-
nature, at Rome, this 25th day of March, 1902.
In presence of two witnesses.

ERNESTO STASSANO.

Witnesses:
T. T. MEREDITH,
A. Rozzr.
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