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57 ABSTRACT 
A tilting furnace has non-tiltable electrodes through 
its roof. The bottom portion of the furnace has sup 
porting rolls arranged on both sides of a vertical line 
through the center of gravity of the furnace when the 
furnace is in upright position, and cradle beams at the 
sides of the supporting rolls. For deslagging without 
moving the electrodes, the furnace may be rotated 
through small angles around a stationary fulcrum near 
the roof with the supporting rolls rolling on a base. Be 
yond these small angles, the electrodes are withdrawn 
and the furnace may move laterally onto the cradle 
beams to roll further over on the base. 

4 Claims, 3 Drawing Figures 
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3,835,231 1 
TILTING FURNACE 

BACKGROUND OF THE INVENTION 
The present invention relates to a tilting furnace with 

a vertically adjustable furnace roof and non-tiltable 
electrodes extending through the roof. 
Such furnaces are often constructed with a bottom 

having two or more arcuate cradle beams, the furnace 
with its teeming spout being moved laterally by rolling 
action to a teeming place when the furnace is tilted. 
This system involves the disadvantage that the elec 
trodes must be lifted out of the roof not only for teem 
ing the melt from the furnace but also when the furnace 
is insignificantly tilted, for example, to a deslagging 
postion requiring only slight tilting movements, where 
the melt surface is at most level with a slag opening or 
the lower edge of the teeming opening. From a metal 
lurgical point of view it is often necessary to have the 
heating effect on when the tilting angle of the furnace 
is small. Also, it is not practical to have to remove the 
electrodes in connection with such small tilting move 
ments, often below 10, in relation to the center-of 
gravity line when the furnace is in upright position. 
There are also tilting furnaces with a bottom portion 

containing rolls or several sets of rolls, and in this case 
the tilting can take place round a fulcrum close to the 
furnace roof, and when the tilting angles are small the 
electrodes can be maintained in position. A disadvan 
tage of this type of tiltability is that the furnace teeming 
spout, when in tilting position, will come too close to 
the base of the furnace, because no lateral movement 
is involved by the rotation, and where there is often no 
place for ladles and the like. 

SUMMARY OF THE INVENTION 
The invention aims at a solution to the above 

mentioned problem and is characterized in that the 
bottom portion of the furnace partly comprises an ar 
cuate series of supporting rolls rolling against a base 
and arranged along an arcuate track extending from 
both sides of a vertical line through the centre of grav 
ity of the furnace when in upright position, and partly 
has arcuate cradle beams beside the track of the sup 
porting rolls, connected at least on one side to said 
track, the furnace, when exposed to small movements 
on both sides of the center-of-gravity line when in up 
right position, being rotated round a stationary pivoting 
point located close to the furnace roof, after which out 
side these rotary motions the furnace rolls on the cradle 
beams against a preferably plane base. In this way, 
small rotary motions can be made, for example be 
tween + and -10° relative to the center-of-gravity line, 
round a fulcrum near the roof, and this means that the 
electrodes can be held stationary, for example, during 
deslagging. When the furnace is further tilted, the elec 
trodes must be drawn from the roof because the fur 
nace moves laterally and rolls on the arcuate cradles. 

THE DRAWINGS 
The invention is exemplified in the accompanying 

figures, of which FIG. 1 shows an arc furnace having 
tilting machinery, FIG. 2 schematically shows a detail 
of the supporting rolls in cross-section taken on the line 
2-2 in FIG. 3, and FIG. 3 is a schematic sketch of the 
transition between the two types of movements. 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 

PREFERRED EMBODIMENT 
An arc furnace is shown in FIG. 1 with a furnace ves 

sel 11 and a roof 12 with vertically adjustable consum 
able electrodes 13 through the roof. The bottom por 
tion of the vessel is provided with supporting rolls 14 
close to and extending on both sides of a line 16 
through the center of gravity when the furnace is in up 
right position, said supporting rolls being arranged in 
an arcuate track 15 on the vessel's bottom, either in the 
form of two transversely interspaced sets of separate 
rolls, one for each supported part of the furnace, or as 
one set of longer rolls extending transversely along the 
whole bottom of the vessel. The track for the support 
ing rolls extends between the rotational angles or = +10 
and a = -10 in relation to the center-of-gravity line 
16. The rolls 14 are locked by means of a catch (not 
shown) when the arcuate cradles take over the rolling 
off during the continuous tilting. 
At least two arcuate cradle beams 21 are arranged on 

the bottom of the vessel 11 on one or both sides of the 
track 15 of the supporting rolls 14, and are connected 
to it, and on said cradle beams the furnace vessel rolls 
or is rolled when turned above the shown o-values ( -- 
10). The electrodes 13 must, however, first be lifted 
up from the roof because of the lateral movement tak 
ing place when the furnace vessel is rolled. During rota 
tion on the arcuate base of supporting rolls, the vessel 
is turned round a center 17 close to the roof 12, and the 
electrodes can be held stationary. In other words, the 
arcuate series of rolls 14 and their arcuate track 15 are 
concentric with this center 17. The center of turning 
lies here at the upper edge of the roof, but slight devia 
tions from this can easily be made. 
FIG. 2 shows one supporting roll 14 arranged in a U 

formed arcuate track 15 in the bottom portion of the 
furnace vessel 11. The roll 14 is supported against the 
base 19 along a horizontal rolling track 18 connected 
to and elevated above the horizontal base 19 onto 
which the rocker beam 21 rolls for further tilting of the 
vessel 11. The base 19 can be supported by cars 20 
(FIG. 1) so that the vessel 11 can be movable for cast 
ing operations (see arrows A in FIG. 1). The rolls and 
the cradle beams can of course change places. 

It is suitable to arrange two or three separate cradle 
beams 21 under the vessel in connection with the sup 
porting rolls 14 (suitably one set of supporting rolls for 
each separate cradle beam). 

In FIG. 3 is shown how the supporting rolls 14 are 
moved to the left in the track 15 during turning to the 
left, for left-hand rotation of the vessel about the center 
17, the vessel's bottom swinging in a right-hand direc 
tion to adjust the melting level in the furnace for de 
slagging through a rear slag opening (see at 22), or at 
the tapping opening 23. The centerline 16 is here at po 
sition 16a. 
The cradle beam is moved from position 21" to 21' 

when the vessel is turned 10 to the left (FIG. 3) with 
its centerline 16 rotated to position 16a. A supporting 
roll has then moved in each instance the distance b, and 
the rolls are farthest to the left in the channel 15. When 
the furnace changes to supporting by means of the cra 
dle beam and thus rolling, upon further rotation in a 
left-hand direction, the beam 21 and the track 15 are 
arranged in such a way that a small change of level is 
obtained or a shoulder or nib (not shown) must be 
passed, and this means a little extra tilting resistance 



3 
until the rolling is started. After this the supporting rolls 
release their hold of the base 19 and are kept in posi 
tion by means of a catch (not shown). 
To explain further, note that in FIG. 3 the rolling 

track 18 ends with a shoulder 18a and the cradle beam 
21 ends to form a shoulder 2a, and that these shoul 
ders abut when the furnace vertical centerline is ro 
tated to the 16a position. When these shoulders are 
separated the furnace tilting mechanism 25 can only 
cause rotation of the furnace, swinging the line 16 from 
16 to 16a position about the point 17. The lower tip of 
the shoulder 21a, due to the arcuate beam shape, 
contacts the base 19 only when the two ends abut. 
When forced to abut by continued thrust on the fur 
nace by the mechanism 25, the furnace is forced to roll 
over on its cradle beams, lifting the rolls 14 from their 
rolling track 18 with the shoulder 21 moving arcuately 
upwardly. Upon reverse rocking, the two shoulders re 
turn together while the rolls 14 return to their rolling 
track 18, the furnace thereafter rotating about the cen 
ter 17 adjacent to the electrodes with the shoulders 
separating again and the cradle beam 21 and the tip 
21a of its shoulder, free from the base 19. 
As previously noted, there must be two interspaced 

cradle beams 21 which the furnace's bottom partly has; 
in other words, these cradle beams provide stability and 
extend in the desired rolling direction of the furnace, 
and terminate near to the furnace's vertical centre line 
16. The cradle beams connect with the arcuate track 
15, both being formed by or connected to the furnace's 
bottom. The arcuate track 15 extends on both sides of 
this centerline 16 a distance giving the desired extent 
of rotation about the center 17. The rolls may each 
transversely span the distance between the cradle 
beams or be two series of short rolls each beside one of 
the cradle beams. In either instance, the arcuate track 
or tracks 15 should be designed accordingly. 
During tilting (rolling) along the cradle beams 12, 

the tapping spout 24 is moved laterally and a suitable 
tapping position is obtained (larger turning then or = 
10). See at arrow B in FIG, 1. 
The supporting rolls can be arranged also in other 

ways than according to FIG. 2 and can possibly be 
made so as to extend along the whole base. The number 
of supporting rolls in this case is five, of which only 
three are represented in FIG. 3, but the number may 
vary between three and upwards, but not less than that. 
The change from supporting by the rolls to rolling on 
the cradle takes place at the desired small angle o.o. 
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4 
may, for example, be chosen to be between 5' and 20, 
here 10 has been preferred. Also 8 is feasible. The tilt 
ing machinery 25 can be hydraulic, pneumatic or elec 
trical. - 

The invention can be varied in many ways within the 
scope of the below claims. For example, the group of 
rolls 14 can be held together, as indicated at 14a, as in 
the manner of the rolls of roller bearings in general, 
and, further, may be suitably retained in the track 15. 
These engineering details are easily within the skill of 
any competent furnace designer. 

I claim: 
1. A tilting furnace which can be tilted far enough for 

teeming and having a roof in which non-tiltable elec 
trodes are positioned and tilting means; wherein the im 
provement comprises means for supporting said fur 
nace for rotation about a center at least adjacent to said 
electrodes and within a limited range of rotative angu 
larities less than permits teeming, and means for sup 
porting said furnace for bodily rolling over when tilted 
beyond said range, for teeming. 

2. The furnace of claim 1 in which said rotative sup 
porting means comprise a series of rolls and a track 
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therefor which is connected to the furnace's bottom 
and is arcuately concentric with said center and ex 
tends from both sides of the furnace's vertical center 
line, and said bodily rolling means comprise cradle 
beams connected to and extending partly around the 
furnace's said bottom in the direction the furnace is 
tilted for teeming, and bases on which said rolls and 
beams are respectively supported. 

3. The furnace of claim 2 in which the base for said 
rolls is at a higher level than the base for said beams 
and terminates to form a depending shoulder and the 
ends of said beams adjacent to the rolls' base shoulder 
terminate to form an upstanding shoulder, the two 
shoulders being relatively positioned so that they are 
free from each other during rotation of said furnace 
within said rotative angularity range and said beams are 
free from their base, but abut when said range is ex 
ceeded in the furnace's teeming tilting direction by op 
eration of said tilting means so that said furnace is 
forced to roll over on said beams for bodily rolling, said 
rolls being free to lift from their base when the beams 
roll over on their base. 

4. The furnace of claim 3 in which said rotative angu 
larity range is from 5 to 20 on at least one side of the 
furnace's centerline. 

ck : k k 


