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UNITED STATES

PATENT OFFICE.

FAUSTO MORANI, OF ROME, ITALY.

ELECTRIC FURNACE.

SPECIFICATION forming part of Lettérs Patent No, 701,218, dated May 27, 1902,
Application filed July 24, 1900, Serial No. 24,726, (No model.)

To il i6hom it may concern:

Be it known that I, FAUSTO MORANI, a sub-
ject of the King of Ifaly, residing at Rome,
in the Kingdom of Italy, have invented cer-
tain new and useful Improvements in Elec-
tric Furnaces of Great Power, (for which I
have applied for Letters Patent in the King-
dom of Italy on May 18, 1900,) of which the
following is a full and clear deseription.

The difficulties attending the construction
of electric furnaces of great power have been
found to be so great that it has been neces-
sary to limit their power to a few hundred
kilowatts, while in many cases it may be use-
ful to employ furnaces much more powerful.
The difficulties generally to be overcome in
furnaces of such a character are, first, the
conducting of the electric current to the
electrode; second, the use of alternating cur-
rents of several thousand amperes on account
of the conductive action which manifests
itself in the conductors leading to the fur-
nace; third, that the intense heat developed
in anelectric furnace of great power doesnot
allow of the metallic masses being brought
near the zone of maximum thermic action.
Consequently a large part of the electrode re-
maing unserviceable, involving loss in the
working of the furnace, and, fourth, in fur-
naces where several electrodes areemployed,
each connected to aseparate conduetor, and
if worked with alternating currents induc-
tion effects become serious and involve the use
of very expensive dynamos and large quan-
tities of copper or render impossible the use
of severalelectrodesinthefurnace. Toover-
come these various difficulties, I employ in
the manner hereinafter set forth independ-
ent supports and conductors for the elec-
trodes. Toinsure perfect contact of the elec-
trodes with the conductor and to maintain
this during the working of the furnace and
to guard the electrode-support and the con-
ductor from the heat of the furnace and of
the current, the part which conducts the cur-
rent to0 the electrode must be distinet from
the support of the electrode. ¥or this pusr-
pose the conducting part is given contact-
surface sufficient for the current which is to
be supplied to the furnace and to the sup-
port dimension sufficient for its mechanical
action. Moreover, both parts are furnished

with a eontinuous circulation of cold water,
cooling the surface opposite to thatsubjected
to the destructive action of the heat.

Referring to the drawings, wherein like let-
ters of referenceindicate corresponding parts
throughout the several views, Figure 1 is a
side elevation, partly in longitudinal section.
Fig. 2 is a vertical section. Tig. 3is a lon-
gitudinal sectional viewshowing the arrange-
ment of the electrode and conductor in the
bottom of the furnace and extending through
one wall thereof.. Kig. 4 is a front elevation
of the furnace. Figs. 5, 6,7,and 8 illustrate
various ways of connectingseveral electrodes
to asingle conductor. Figs. 9and 10 arelon-
gitudinal sections of the furnace, showing
different forms of -the arrangement of con-
ductors. TFigs. 11,12, and 13 are vertical sec-
tions of a modified form of arrangement for
the circulation of a cooling means.

Fig. 1 of the annexed drawings shows one
of these arrangements. The electrode a is
supported by one or more yokes b of form
suited to the shape of the electrode. These
yokes ‘are firmly held in a cross-head s by
bolts and nuts v sufficiently far from the hot
zone of the furnace. The surface of contact
with the electrode, flat or shaped to suit that
of the electrode, is fixed to the cross-head by
a metal tube £. The bolts and nuts v effect
good contact of the electrode to the conduct-
ing-piece and adjust their adhesion.

Fig. 2 ig a vertical section of the arrange-
ment shown in Fig. 1, from which may be
understood the method by which the yoke or
yokes and the contact-surface can have a con-
tinnous current of water circulated through
them. The tube 7 is joined at its one end to
the conductor ¢, Fig. 1, and at its other end
to the surface of contact, as at x, with the
electrode . The interior smaller tube ¢’ leads
a continuous current of water to this surface,
and special openings at the lower end of the
main tube ¢ effect complete circulation of the
water, which or part of which also cools the
yoke or yokes which support the electrode,
as may be readily understood from the draw-
ings. Figs. 11, 12, and 13 show modified ar-

rangements for the same purpose.

When the furnace is to have several sepa-
rate electrodes or several electrodes grouped
together, the same arrangement is applied to
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each electrode or each group of electrodes.
In the first place the electrodes are supported
by yokes which are held in position and
tightened by bolts and nuts, fixing them to
the cross-head s sufficiently far from the hot
zone of the furnace, as shown in Figs. 5 and
6. Then the current is conducted to the group
of electrodes by means of one or more con-
tact-surfaces of suitable form cooled by a
continuous cireulation of cold water. This
circulation ecan be arranged in various ways,
one of which is shown in Figs. 5 and 6 and
in plan in Fig. 7. An arrangement on the
same prineiple is shown in Tig. 8 applied to
a group of four electrodes, forming one pole
of the current which supplies the furnace. In
cases where several electrodes or groups of
electrodes form different poles or are sup-
plied by currents of different phases of the
same alternating current obviously every
electrode or group of electrodes may have the
same arrangement applied to it for conduet-
ing the current and for supporting the weight
of the electrodes. For furnaces the bottom
or one or more walls of which consist of fixed
electrodes the above-deseribed arrangement
is applied to each of these fixed electrodes of
the kind shown in Figs. 1 and 2 orthat shown
in Fig. 3.

If in forming the bottom or walls of the fur-
nace it is desired not to use the same mate-
rial as that of the electrodes but some spe-
cial material, the same prineciple as that de-
seribed above may be adopted by placing the
bottom or wall of the furnace on a conductor
cooled on its side opposite to that exposed to
the heat-—that is to say, by making condue-
tors the form of metal easings with water cir-
culation or by putting them in contact with
such a casing, or, finally, in giving them a
tubular form with water circulation. The
second of these arrangements is shown at z
in longitudinal section in Fig. 1and in trans-
verse section in Fig. 2. TF'ig. 9 shows contact
to conductor ¢ made by a cooled metal sur-
face. In Fig. 10the conductor is in the form
of a casing and the cooling of the side eppo-
site to that heated is effected by water circu-
lating through a number of tubes.

The extraction of the product from the fur-
nace is effected through one or more slits
in the furnace-wall, as shown in the draw-
ings, instead of the tap-holes, such as are
used at present. In order to prevent disag-
gregation of the material of which the slit is
formed by the action of the molten material
at a high temperature and in large outflow
or by the action of tools for detaching it which
might produce considerable enlargement of
the outlet, aliowing issue not only of the mol-
ten material but also that which has not
been melted, thus interfering with the work-
ing of the furnaee, the slit in the wall is
formed in a hollow casing of steel or other
suitable metal provided with a continuous
eirculation of water on the side opposite to

701,218

the side exposed to the heat. Such slits do
not undergo change of dimension, and there-
fore avoid the objections hereinbefore set
forth. In the drawings, f denotes a hollow
casing provided with a vertically-extending
slit. Constructing the furnace with a slit in
the manner as set forth possesses a notable
advantage over the arrangements heretofore
adopted in that it allows outflow of the car-
bid at sueh height from the floor of the fur-
nace as is considered best for the working of
the furnace, a result that can only be at-
tained by means of long slits of invariable
width.

In order to insure purity of the product, it
1s of advantage to collect it on a metal sur-
face constantly cooled by water. Such an
arrapgement is indicated at p and consists of
a hollow metallic casing with a depressed top
provided with inlet and overflow pipes for
the water circulation.

In Figs. 5, 6, 7, §,11,and 12 are shown va-

‘rious ways of connecting several eleetrodes

for furnaces supplied by a single conductor
¢, but with a current of intensity greater
than can be borne by a single electrode. The
same advantages may be obtained from
groups of fourelectrodes connected, asin Fig.
8, or with groups of any number of electrodes
by arranging for each group conductors in
planes at ninety or one hundred and eighty
degrees to each other.

Having thus fully described my invention,
what I claim as new, and desirve to secure by
Letters Patent, is—

1. In an electric furnace, an electrode, a
supporting-yoke for suspending the same in
said furnace and constructed to permit of the
circulation of a cooling medium, a casing con-
nected to said electrode and in communica-
tion with said yoke, means for circulating a
cooling medium through sald casing, and a
conductor suitably connected thereto.

2. In an electric furnace, an electrode, a
hollow yoke connected therewith, and a cas-
ing in contact with said electrode and in suit-
able communication with a source of elec-
trical energy, said casing and yoke construct-
ed to permit of the eirculation of a cooling
medium.

3. In an electric furnace, an electrode, a
hollow yoke connected therewithand adapted
to conduet a cooling medium, a eross-head,
means for adjustably securing the yoke to
the cross-head, a hollow casing extending
through the cross-head and contacting with
the electrode, a connection for establishing
communication between the yoke and the
casing to permit of the circulation of the cool-
ing medium, and an electrical conductor con-
nected with said casing.

4. In an electric furnace, an adjustable
yoke for suspending an electrode and adapted
to conduct a cooling medium, and a casing
contacting with said yoke and in communi-
cation with a source of electricity, said casing
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communicating with said yoke to permit of
the circulation therethrough of said cooling
medium. '

5. In an electrical furnace, an adjustable
hollow yoke for suspending an electrode, a
casing contacting with the electrode, a con-
nection between the casing and the yoke for
establishing communication between them,
and asuitable connection between said casing
and a source of electrical energy.

6. In an electrie furnaee, ahollow yoke con-
nected to an electrode, a casing contacting

3i

with the electrode, means for establishing
communication between said yoke and cas-
ing, means for supplying said yoke and cas-
ing with a eooling medium, and a suitable
conneetion between said casing and a source
of electrical energy.
In witness whereof I have hereunto set my
signature in the presence of two witnesses.
FAUSTO MORANTL
‘Witnesses:
HecTOR DE CASTRO,
S. W. ZANARD.




