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1 ABSTRACT
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lower part with the platform (18) and at least a translation 
and/or oscillation actuator (20, 120; 32) associated at the

13
14
15
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side of the platform (18), the lifting (19, 
translation (20, 120; 32) cylinders being able 
independently and in a correlated manner so as 
the hearth (11) desired movements of lifting,
swinging, oscillation or a combination of such movements.
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"DEVICE TO SUPPORT AND SWING THE HEARTH IN AN ELECTRIC

FURNACE"

This invention concerns a device to support and swing the hearth in an electric

furnace as set forth in the main claim.

The invention is applied to any type of electric furnace, whether it operate in,

direct or alternate current, and whether it be of the channel type, EBT, OBT or any other

type.

• ·· ·

····

The furnace to which this invention is applied may include covering systems

*· ··

' * ·

10

15

• ·

with a traditional roof, or different systems, such as covering systems with different

geometries, which can be disconnected and temporally associated with the hearth, for

example to permit different methods of loading, continuous or discontinuous.

The structure of an electric furnace used to melt metals normally includes a

hearth made of or lined with refractory material inside which the molten metal is

collected, and an upper portion which normally comprises a side wall with cooling

panels and a covering roof which is also cooled.

The different steps of the melting cycle, such as loading, melting, carbon

elimination, tapping, deslagging, etc., involve a plurality of operations and movements

which have to be carried out on the furnace or its components; these operations make the

execution of at least some of the steps complex and/or burdensome in terms of the time

taken up, and/or risky for the safety of the workers. The maintenance
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and management operations of the furnace or of parts of the furnace, for example the 

hearth itself, are also very complex and cause long downtimes of the plant; moreover, 

these operations often involve the use of complex and bulky auxiliary equipment, to lift, 

translate, displace, etc.

5 It is an object of the present invention to overcome or ameliorate at least one of

the disadvantages of the prior art, or to provide a useful alternative.

According to the invention there is provided a device to support and swing the

hearth in an electric furnace whether it be of the type operating with direct or alternating

current, the furnace being able to be of the channel type, EBT with a lowered hearth or

10 not, OBT or any other type, the hearth cooperating at the upper part with a cooled side

wall and with a closure system which can be temporally associated, the hearth being 

supported by a platform, the device comprising a plurality of lifting cylinders associated
, ...·· -. 4

at the lower part with the platform and at least one translation and/or oscillation actuator

associated at the side of the platform, the lifting cylinders and translation cylinders being

15 able to be driven independently and in a correlated manner so as to obtain on the hearth 

desired movements of lifting, translation, swinging, oscillation or a combination of such

movements.

Unless the context clearly requires otherwise, throughout the description and the 

claims, the words ‘comprise’, ‘comprising’, and the like are to be construed in an

20 inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense

of “including, but not limited to”.

Advantageously, the invention, in a preferred form, concerns a device

which makes it possible, according to the various steps in the operating cycle of the
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combinations thereof in order to facilitate and/or improve the execution of these steps.

Advantageously, at least in a preferred form the invention facilitates the 

execution and management of the main operations connected with the working and 

management and/or maintenance of an electric furnace used to melt metals. More 

5 specifically, in a preferred form, the invention is intended to speed up and simplify the 

operations to move the hearth of the furnace, these operations being connected with 

loading, tapping, deslagging, and operations relating to the replacement and/or 

maintenance of the hearth or part thereof.

.*··*,  According to another preferred form of the invention, the platform on which the
• ·
···»

10 hearth rests is supported by a plurality of lifting cylinders, located at the lower part, and 

J**;*;  cooperates at the side with at least one translation cylinder, whose axis of drive is
• ·

♦ - --
‘ J ’ ♦ ’ ’ substantially parallel to the platform.

According to a variant, the platform cooperates laterally with at least one

oscillation and/or swing element.

15 The combination of the actions of these various cylinders, of lifting and of

translation, enables the hearth to make substantially any movement, to facilitate and
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1 melting cycle.
2 The invention is designed to perform horizontal movements
3 of the hearth, for example to load the hearth without moving
4 the upper closed part, or to carry out maintenance
5 operations or substitute the hearth itself; vertical
6 movements, for example to connect the hearth to the upper
7 closed portion, which can be temporally associated; forward
8 swinging motions, to encourage and accelerate tapping
9 operations; backward swinging motions, to encourage and

10 accelerate deslagging operations; or various combinations of
11 movements, according to the various necessities of the plant
12 or the process, for example oscillatory movements to
13 encourage the homogenization and uniformity of the bath.
14 The attached figures are given as a non-restrictive
15 example, and show some preferred embodiments of the
16 invention as follows:
17 Fig.l shows a longitudinal section of an electric furnace
18 including the device according to the invention; ί

19 Fig.2a shows the transverse section of the furnace shown in
20
21

Fig.l where the ladle to collect the molten metal 
discharged from the furnace is also shown;

22 Fig.2b shows a detail of the invention;
23 Fig.3 shows the longitudinal section of a furnace of the
24 EBT type adopting the device according to the

32

25 invention;
26 Fig. 4 shows a variant of Fig
27 lowered type;
28 Fig. 5 shows a variant of Fig.(
29 Fig. 6 shows a variant of Fig.!
30 Figs. 7 and 8 show other P°
31 invention.

3 with an EBT furnace ,of the

with a lengthened platform;

sible embodiments of the

The electric furnace 10 shown in Fig.l comprises a hearth
33 11 made of a refractory material at the upper part of which
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there is a side wall 12 including cooling panels 13 and 
closed at the upper part by a closure system 14 which is 
only partly shown here. Inside the furnace 10 the electrode 
15 is located, or the electrodes 15 in the case of a furnace 
operating in alternate current.
The hearth 11 includes on the bottom a tapping hole 16 

while on the side wall 12, in the upper part of the edge of 
the hearth 11, there is the deslagging door 17.
The hearth 11 rests on a platform 18 which is supported, 

in this case, by four hydraulic lifting cylinders 19, 
arranged symmetrically, and cooperates at the side with at 
least a translation cylinder 20, which has its axis of drive 
substantially parallel to the plane defined by the platform
18. The side wall 12 can be associated temporally in such a 
way as to seal with the closure . system 14 by means of a 
joint 31 which can be disconnected rapidly for the 
translation and swinging operations of the hearth 11, for 
example a sand joint or some other type of analogous 
connection.

In this case (Fig.2), the hearth 11 moves in relation to 
the platform 18 on sliding means 24 such as a rollerway, 
wheel units or analogous means,. This displacement of the 
hearth 11 in relation to the platform 18 is obtained by 
means of drawing winches or analogous systems which are not 
shown here.
The hearth 11 is translated in particular situations, for 

maintenance operations or to replace the hearth and/or to 
load the basket with scrap and/or other specific operations.
Fig.l shows a variant where the translation cylinder 120,

an alternative to the cylinder 20, is a double opposed
cylinder to define with precision the central position which
corresponds, as in the case shown in the Figure, with a
completely closed cylinder 120b and with a completely open
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cylinder 120b, at the same time reducing the travel of the 
individual cylinders 120a, 120b.
One or more of the vertical lifting cylinders, such as the 

cylinders 119, can also be of the double opposed cylinder 
type.
Fig.5 shows two possible configurations of the cylinders 

120 of the double cylinder type.
By acting in combination on the vertical lifting cylinders 

19,119 and the horizontal translation cylinders 20,120, it 
is possible to carry out a plurality of movements of the 
hearth 11 in order to perform lifting movements, 
translations, swinging movements in one direction or 
another, or any other movement which derives from the 
combination of these elementary movements.

For example, the simultaneous movement to the same extent 
of the four lifting cylinders 19, 119 causes a vertical 
movement and keeps the hearth 11 and the platform 18 
horizontal.

By acting on the cylinders 19, 119 in pairs, it is 
possible to perform movements of the hearth 11 and the 
platform 18 in relation to the longitudinal axis of the 
furnace 10.
By acting on the individual cylinders 19, 119 individually 

and in a differentiated manner, it is possible to obtain 
movements for every type of functional and operational 
requirement.
These actions make it possible to position the deslagging 

door 17 and/or the casting hole 16 in different positions in 
relation to the position on the longitudinal axis of the 
furnace 10; it is thus possible to locate them in any 
position along the 360° of the furnace 10.

32 In Fig.l, the oscillation of the hydraulic cylinder 19 on
33 its pin 21, together with the action of the relative piston
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1 22, makes it possible to perform forward swinging movements,
2 when the piston moves to position 22a, in order to tap the
3 liquid metal through the hole 16, or backward swinging
4 movements, when the piston moves to position 22b, to
5 discharge the slag through the deslagging door 17.
6 A combined action of the horizontal translation cylinders
7 20, 120 can encourage and accelerate these tapping and
8 deslagging operations.
9 In this case, for safety reasons, in the working position

10 assumed by the furnace 10 during the normal melting cycle,
11 there is a device 25 to clamp the hearth 11 to the platform
12 18 which guarantees its stable position and prevents
13 possible unwanted movements which might lead to operating
14 problems and irregularities.
15 Fig.2 also shows the ladle 26 inside which the molten
16 metal is discharged from the hearth 11; the ladle 26 can be
17 located even in a different position from that of the hearth
18 11 during the actual melting cycle, after which the hearth
19 11 is moved to the appropriate position above the ladle 26
20 for the tapping to be carried out.
21 The lifting cylinders 19 are protected by the appropriate
22 protection barriers 27 which prevent any impacts or shocks,
23 for example during the movement of the ladle 26.
24 There is also a clamping device 28 which defines the
25 correct horizontal position of the platform 18 in order to
26 prevent the platform 18 from tilting. In this case, the
27 platform 18 has anti-slip pads 29 at the sides which
28 cooperate with walls 30 to prevent the platform 18 from
29 oscillating during the swinging movements of the hearth 11.
30 The variant shown in Fig. 3 refers to a furnace with a
31 hearth 11 of the EBT type, while in the variant shown in
32 Fig.4 the hearth 11 is lowered to facilitate the casting
33 operations from the tapping hole 16.
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1 Fig.5 shows the embodiment which uses an elongated
2 platform 118 which makes it possible to translate the hearth
3 11 horizontally by one travel "11" in order to carry out,
4 for example, loading with a basket of scrap, or for
5 necessities of maintenance or management or again to
6 substitute the hearth 11 or part thereof. The translated
7 position of the hearth 11 is shown by a line of dots and
8 dashes 111 in Fig. 5.
9 In the further embodiment of Fig.6, in order to permit the 

10 horizontal translation of the hearth 11 for the above­
ll mentioned necessities, the platform 18 is flanked by an
12 addition 218, driven along a travel "12" by an autonomous
13 cylinder 220, so as to define an elongated supporting
14 platform for the hearth 11 in its horizontally translated
15 position.
16 In the variant shown in Fig. 7, the horizontal drive
17 cylinder is replaced by a connecting rod element 32 of the
18 appropriate size and rigidly anchored at one end to the wall
19 33 and anchored to oscillate at the other end to the
20 platform 18.
21 The oscillation of this connecting rod element 32 achieves
22 the desired swinging movements of the platform 18 and
23 therefore the hearth 11 according to need.
24 In this case, the upper part of the side wall 12 and the
25 lower part of the upper portion 14 have an arched mating
26 shape so as to allow reciprocal sliding during the
27 oscillatory and swinging movements.
28 According to the further embodiment shown in Fig.8, the
29 hearth 11 cooperates with a translation trolley 34, for
30 example the same trolley used to move the ladle 26, when the
31 platform 18 is lowered and the hearth 11 is deposited on a
32 supporting frame 35; in this way, by releasing the hearth 11
33 and the platform 18 from each other, it is possible to
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discharge the hearth 11 from the open side of the platform 18; it is therefore possible to 

include on the structure above the furnace a bridge crane which only has to lift the full 

ladle 26, or the basket of scrap, thus reducing the capacity required of the bridge crane 

itself.

5 Although the invention has been described with reference to specific examples it

will be appreciated by those skilled in the art that the invention may be embodied in 

many other forms.

··· 
'· 

···· 
·· 

··
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. Device to support and swing the hearth in an electric furnace whether it be of the 

type operating with direct or alternating current, the furnace being able to be of the 

channel type, EBT with a lowered hearth or not, OBT or any other type, the hearth

5 cooperating at the upper part with a cooled side wall and with a closure system which 

can be temporally associated, the hearth being supported by a platform, the device 

comprising a plurality of lifting cylinders associated at the lower part with the platform 

and at least one translation and/or oscillation actuator associated at the side of the

platform, the lifting cylinders and translation cylinders being able to be driven

10 independently and in a correlated manner so as to obtain on the hearth desired

movements of lifting, translation, swinging, oscillation or a combination of such 

movements.

·· ···· 2. Device as in Claim 1, in which the translation and/or oscillation actuator comprises 

at least a horizontal translation cylinder with its axis of drive substantially parallel to the

15 platform.

3. Device as in Claim 1, in which the translation and/or oscillation actuator comprises

at least a connecting rod element one end of which is anchored by one side to the

platform.

4. Device as in any claim hereinbefore, which comprises centering and clamping

20 means in the working position of the hearth in relation to the platform.

5. Device as in any claim hereinbefore, in which between the side wall associated

with the hearth and the closure system there is a sand joint which can be temporally

disconnected.
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6. Device as in any claim hereinbefore, in which the area of contact between the side 

wall and the upper closure system is at least partly arched.

7. Device as in any claim hereinbefore, in which the hearth has sliding means in 

relation to the platform.

5 8. Device as in any claim hereinbefore, in which at least one lifting cylinder and/or at

least one translation cylinder are of the double opposed cylinder type.

9. Device as in any claim hereinbefore, which includes barrier-type protection means 

at least for the lifting cylinders.

10. Device as in any claim hereinbefore, which includes clamping means in the

10 horizontal position of the platform.

11. Device as in any claim hereinbefore, in which the platform includes anti-slip pads 

cooperating with stationary side walls.

12. Device as in any claim hereinbefore, in which the platform is of the elongated type 

so as to cover at least one travel of horizontal translation “11” of the hearth for loading

15 operations, maintenance and/or replacement of the hearth or parts thereof.

13. Device as in any claim from 1 to 11 inclusive, in which the platform can be 

temporally associated with an addition so as to define an elongated platform to support 

the hearth in the horizontally translated position.

14. Device as in any claim hereinbefore, which includes at least temporary support

20 means for the hearth when it has been discharged from the platform, the support means 

being associated with moving means.
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15. A device to support and swing the hearth substantially as herein described with 

reference to any one of the embodiments of the invention shown in the accompanying 

drawings.

DATED this 23rd Day of November 1999
5 DANIELI & C. OFFICINE MECCANICHE SpA

Attorney: STUART M. SMITH
Fellow Institute of Patent Attorneys of Australia 

of SHELSTON WATERS
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