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1. A metallurgical furnace; including:

a traction tube in the furnace;

a self-baking electrode on the traction tube, the
traction tube extending along substantially the entire
length of the self-baking electrode; wiee.

a moving means for moving the tractionl?‘mbsr'and
the self-baking electrode in the furnace;

a tubular shaping device having a jacket'for
encasing the self-baking electrode at least in an unbaked
region of the electrode;

a plurality of reinforcing blades extending
radially outwardly of the traction .tube;

a centring means for centring the self-baking
electrode; and

a plurality of closed spaces in said jacket of

the shaping device.
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(10) 646021
12. A self-baking electrode arrangement for a
metallurgical furnace, including:
a traction tube for location in the furnace;
a tubular shaping device having a jacket for
encasing a self-baking electrode at least in an unbaked
iegion of the elect:ode}
avmoving means for moving the tractionigzzber-and
the self-baking electrode in the furnace;
a plurality of reinforcing blades extending
radially outwardly of the traction tube;
a centring means for centring the self-baking

electrode; and

a plurality of closed spaces in said jacket of

the shaping device.
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The following statement is a full description of this invention
including the best method of performing it known to me:-
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The present invention relates to an apparatus of a
metallurgical furnace with self-baking electrodes and a

self-baking electrode arrangement.

5 In metallurgical processes with electrothermal heating of
the melting furnace, self-baking electrodes, so-called
Sodeberg electrodes, are utilised. The burn-up of these
electrodes, during their operation is to be followed up
accordingly by way of the equipment. Here it is to be

10 ensured that the electrodes remain permanently at the
appropriate working distance away from the melt.
Electrodes of this type are predominantly restored by

lengthening with new jacket components and filling with new

electrode mass.

15
From the German Patent Specification 32 47 41, a method for
the manufacture of self-baking electrodes having metal
jackets is known, in which the electrodes are restored
continually by lengthening with new jacket components and
20 the tamping in of new electrode mass. The forces involved

for holding and recharging of the electrodes damage the
metal jacket.  The disadvantage is that, because of this
type of holding and recharging, deformation of the
electrode can be caused. To this must be added the fact
25 that, in the case of this type of holding electrodes, the
holding jaws must be pressed against the electrodes with
geometrically exact large surface-area contact with the
necessity of having a special tamping device for the

corresponding electrode diameter.

30

Furthermore, a self-baking electrode with metal jacket is
known from the German Auslegeschrift 1 161 652. Here the
metal jacket has a cylindrical configuration, in which at

least one profiled member, extending longitudinally through
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the middle zone of the electrode mass, is embedded. The
disadvantage of this is that the profiled member cannot
provide sufficiently great bonding forces between the baked
and unbaked electrode mass. Furthermore, from this

‘5 Auslegeschrift, there is no information to be gleaned about

the holding and restoring of the electrodes.

The task underlying the present invention is to make
proposals regarding the method and‘equipment by means of

10 which a simple and reliable recharging and lowering of the -
electrodes in a metallurgical furnace can be effected, and
which can be utilised for electrodes of different
dimensions, in which circumstances the eguipment must
simultaneocusly be small and compact in construction to

15 facilitate handling.

The present invention provides a metallurgical furnace,
including:
a traction tube in the furnace;

20 a self-baking electrode on the traction tube, the
traction tube extending along substantially the entire
length of the self-baking electrbde;

a moving means for moving the traction-::égsilénd
the self-baking electrode in the furnace;

e 25 a tubular shaping device having a jacket for

encasing the self-baking electrode at least in an unbaked

.: region of the electrode;

ie a plurality of reinforcing blades extending
radially outwardly of the traction tube;

30 | a centring means for centring the self-baking
electrode; and

a plurality of closed spaces in said jacket of

the shaping device.
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The present invention also provides a self-baking electrode
arrangement for a metallurgical furnace, including:
a traction tube for location in the furnace;

a tubular shaping device having a jacket for

“encasing a self-baking electrode at least in an unbaked

region of the electrode;

a moving means for moving the traction‘:;gg§%>?nd
the self-baking electrode in the furnace;

a plurality of reinforcing blades extending
radially outwardly of the traction tube;

a'centring means for centring the self-baking
electrode; and

a plurality of closed spaces in said jacket of

the shaping device.

In an advantageous embodiment, the traction member is
frictionally locked into position, for example by spring
forces. This is implemented on the part of the equipment
by a locking clamping device with at least one hydraulic
piston working in the horizontal direction against a spring
packet. In this way the electrode which is held in a
locked manner is lowered in a controlled fashion when the
locking is temporarily released for a brief period of time.
The controlled lowering of the electrode can be achieve in
terms of the equipment, when the lockable clamping device
can be moved in the vertical direction by means of
hydraulic pistons. If this lockable clamping device has
been moved vertically into its end position, then an
additional clamping device takes over the short-term
holding of the electrode on the traction member, during
which time the vertically displaceable lockable clamping
device returns to its initial position. The additional
clamping device can be either stationary or else it can be

designed to move along
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with the first clamping device.

Reliable guiding or follow-up can be achieved if the vertically guided electrode is
also centred in the horizontal direction. For this purpose an advantageous
configuratioh of the horizontal centring device is a ring, arranged at right angles
to the central axis of the electrode, to which at least three guide elements are
attached. The degree of freedom of movement of the electrode in the horizontal
direction can be still further restricted by an additional centring which is located in

the vicinity of the clamping device and acts directly on the traction member.

In order to bestow the correct shape on the electrode, at least in the unbaked

region, a tubular shaping device is provided. This tubular shaping device consists

- of a jacket enclosing a cavity which is fitted with connections for supply of energy-

transfer fluids. In this way it is possible to preheat the electrode, at least in this

shaping zone.

The tubular shaping device can be combined with the centring device for lost
(temporary) moulds. In the case of a shaping device for extrusion of baked
electrode masses, the centring is achieved by means of centring sheets of metal,
connected to the traction member, which are designed so that they can slide on the

inside surface of the wall of the tubular shaping device.

For stiffening the electrodes, fin-shaped reinforcing elements are fastened coaxially
to the profiled member. In the utilisation of a metal jacket, which is moved along
with the electrode, as the shaping device, at the most one part of the fin-shaped
reinforcing elements is connected to the metal jacket. In. the case of burn-off of the
metal jacket in the region of the baked electrode, the reinforcing elements which
are affixed to the traction rhember are, on the one hand, used to effect the frictional

holding together of the baked zone of the electrode and, on the other hand, the
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transfer of the entire holding forces to the central traction member.

The central traction member is supported by way of an electrode control on a

platform of the steel works hall.
Additional developments of the invention are set out in the dependent Claims.

An advantageous form of embodiment is discussed in greater detail in what

follows, with reference to the accompanying drawings, in which:

Fig. 1 is a vertical longitudinal section through electrode and guiding device,
Fig. 2 is a horizontal section along the line A - A in Fig. 1,

Fig. 3 is a side view of the guiding device, and

Fig. 4 is a plan of the guiding device.

Fig. 1 depicts the self-baking electrode 10 with the baked zone 17 and the unbaked
zone 18. The traction member 11, which extends along the central axis I, projects
out from the upper end of the electrode which is located in the furnace 70 (not
depicted). This traction member 11 consists of lengths of profiled tubing. Affixed
to the traction member 11 there are vertical fin-shaped reinforcing blades 12 as well

as horizontal centring bars 13.

The traction member is held in position by means of the vertical guide device 30.
In Fig. 1, the guide device 30 is shown to have superimposed clamping devices 31
and 36. The lower clamping device aq\i_s seated directly on a cross-beam 62, whereas

the upper clamping device ﬁtAcan be moved independently of the movement of the
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cross-beam 62 by means of veftically acting hydraulic jacks 34, coaxially to the

central axis I. The clamping devices 31, 36 include spring packets and hydraulic

pistons 33.

The cross-beam 62 is a structural component of an electrode controller 60, which

has control cylinders 61 located on a mounting platform 50 and is connected to the

cross-beam by means of tie rods 63.

In addition to this, the tie rods 63 are connected to the shaping device 20.

At the left-hand side of Fig. 1, the shaping device 20 is shown to consist of a thin-

" walled tube 24 which surrounds the electrode 10 coaxially to the central axis I and

is in sliding contact with external electricity supply elements 41. The thin-walled

tube 24 is built up by welding together shorter lengths of the jacket 21.

At the right-hand side of Fig. 1, the shaping device 20 is shown to consist of a
jacket 22 containing a plurality of cavities which are provided with external
connections 23. The electrode 10 slides along on the inner surface of the wall of the
jacket 22, being centred by the centring bars 13. The electricity supply elements 41

are arranged on the outside of the jacket 22.

Provided for the horizontal guiding of the electrodes there are the horizontal
centring device 40 located in the region of the electricity siypply elements 41, the

horizontal centring device 42 and the horizontal centring device 43 in the region of

the clamping device.

Fig. 2 is a horizontal section along line A - A in Fig. 1, showing the electrode 10,
the traction member: 11, the centring bars 13 and the fin-shaped reinforcing blades

12, as well as reinforéing blades 14 with a Y-shaped cross-section.
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On the left-hand side of Fig. 2 the shaping device 20 for the electrode with lost

(temporary) mould is depicted. Here the electrode is surrounded by the thin-walled
tube 24.

On the right-hand side of Fig. 2 the shaping device for an extruded electrode is
de_piéted. Here the electrode is surrounded by the jacket 22 which is provided with

a plur'ality of cavities.

Fig. 3 and Fig. 4 are elevation and plan respectively of the upper clamping device
36 which is seated on a cross-beam 64. On the right-hand side there is a stationary
block 37 which is pivotally attached to a Staﬁonary clamping component 35. The
clamping component 35 makes half-shell-shaped contact with the traction member
11. On the side of the traction member 11 opposite to the stationary component 35
there are spring packets 32 as well as hydraulic pistons 33 which operate at right
angles to the central axis I. The cross-beam 64 is connected to hydraulic jé;cks 34

which operate vertically and coaxially to the central axis I.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A -metallurgical furnace, including:

a traction tube in the furnace;

a self-baking electrode on the traction tube, the
traction tube extending along substantially the entire
length of the self-baking electrode;

a moving means for moving the traction E:L:& and
the self-baking electrode in the furnace;

a tubular shaping device having a jacket for
encasing the self-baking electrode at least in an unbaked
region of the electrode;

a plurality of reinforcing blades extending
radially outwardly of the traction tube;

a centring means for centring the self-baking
electrode; and

a plurality of closed spaces in said jacket of

the shaping device.

2. The metallurgical furnace according to claim 1,
characterised in that the traction tube consists of short

traction tube pieces joined together.

3. The metallurgical furnace according to claim 2,
cos characterised in that the reinforcing blades are affixed

coaxially to the traction tube.

e 4. The metallurgical furnace according to claim 2,
characterised in that some ¢of the reinforcing blades are Y-

shaped.

5. The metallurgical furnace according to any one of
the preceding claims, including a plurality of centring

blades for centring the traction tube in the tubular




shaping device.

6. The metallurgical furnace according to claim 1,
characterised in that the closed spaces in the jacket are
provided with connections for supply of energy-transfer
fluid.

7. The metallurgical furnace according to claim 1,
wherein the moving means is a locking clamping device
containing at least one hydraulic piston acting

horizontally against a spring packet.

8. The metallurgical furnace according to claim 7,
characterised in that the locking clamping device contains

two clamping devices arranged one above the other.

9. ‘The metallurgical furnace according to claim 8,
characterised in that at least one of the locking clamping

devices is movable vertically by a hydraulic piston.

%."E 10. The metallurgical furnace according to claim 7,
characterised in that the centring means is located in the
region of electricity supply connection< *nd/or of the
clamping device and consists of a ring, d3ving at least

oo three segments, disposed in a plane at right angles to a

longitudinal axis of the self-baking electrode.

IR 11. The metallurgical furnace according to claim 10,
',", characterised in that the centring device surrounds the
electricity supply elements on a side facing away from the

.
e furnace.
(]

L

12, A self-baking electrode arrangement for a

metallurgical furnace, including:




10

a traction tube for location in the furnace;

a tubular sh: ing device having a jacket for
encasing a self-baking electrcde at least in an unbaked
region of the electrode;

a moving means for moving the tractionlgzigg;-and
the self-baking electrode in the furnace;

a plurality of reinforcin¢ blades extending
radially outwardly of the traction tube;

a centring means for centring the zself-baking
electrode; and

a plurality of closed spaces in said jacket of

the shaping device.

Dated this 13th day of October 1993

MANNESMANN AKTIENGESELLSCHAFT
By Its Patent Attorneys:

GRIFFITH HACK & CO.
Fellows Institute of Patent
Attorneys of Australia.
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