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@ Commutable device for regulating the stopper of a ladle.

85
@ The invention concerns a commutable device for regulating - € 2
the stopper (47) of a ladle (60), whereby the stopper (47) .@ / 1 /
immersed in the ladle (60) is connected to a shaft (50) which 7 A
moves in a direction axial to the stopper (47) itself and which " g_‘
comprises advantageously a tract (58) cooperating with axial l |
drive means (57), said device including in mutual cooperation and - ] e [ ,={
coordination: i w2 _J_ '
— an actuator means (14) cooperating with said axial drive 5 B z,;f
means (57), whereby intermediate safety means are advantage- 1 ',, . l
ously present, RN l
— and means to control and regulate the actuator means 5 % ! R
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' -Description of the invention entitleds
"Commutable device for regulating the stopper of a ladle"
‘in the name of CEDA S.p.&. at Buttrio
-Submitted on under No.

This invention concerns a commutable device for regul-.
-ating the stopper of .a ladle.

To be more specific, the invention concerns a device
.able to impart and, regulate an axizal motion in the stopper

10.s0 as to govern the flow of the casting of molten metal
.through the outlet of a ladle.

In particular, the invention in question envisages the.
-embodiment of o device which can be commuted, depending on .
-the source of energy used, so as to employ electromechanical

5 .and/or only mechanical means belonging to said device.

It is knowvm that in continuous casting plants the reg-.
-ulation of the flow of the castinz of molten metal from the.
.1ladle into =n appropriste ingot mouvld is brought about by
-verying the anerture of the cischorge outlet of the ladle.

20 . In practice this operation is generslly carried out by
-using o stopper which is immersed in the molten metal in the
-ladle @nd positioned above the outlet.

Varistion of the outgoing flow is brought sbout by movs-

.ing said stormer exially., If the ouneration to Till the ingodt

25 .mould is ©o B¢ corried out properiy, it ic important thiot
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- the displacement of the stopper should be very accurately

controlled. This is necessary to rrevent even small varict=

- ions in the flow from leading to variations in the volume

- of. molten metal in the ingot mould.

Said variations cause grave risks of a possible over--

- flow of said molten metal and of a defective quality in the

finished product.

It is also necessary to bear in mind the fact that the

- personnel engaged in the continuous casting process carry

out regulation of the stopper at a . saie distance from the

- casting flow and ingot mould, and this does not'permit a

- good visual control of the level of molten metal,

For these reasons the displacenment of the ladle stop—-

. per in the knovmn ert is obtained very often with operations

7hich are not manual; in fact, hydraulic actuators are wide~

ly employed but, on the other hand, involve considerable

. risks and shortcomings.

Above all there exists the noteworthy danger due to the

- presence of the highly inflammable cil used in the hydraulic

equipment under high pressure.
There is amlso the drawbaclz that it is necessary to use

- pipes to convey the oil which are bulky and deteriorzte
- reedily, paerticulerly in surroundings vhere incandescent

. materials are being cast.

The propertieé of the oil itself, vhich undergoes con-

. siderable changes in temperature, maoy be @ltered and there-

[

- by nodify the response of the hyéroulic cctuator itself.

The invention in cuestvion, therefore, proposes to e~ -

- body a device to regulazte the temporary position of the

ladle stopper in o very ccocurate monner, salé édevice boing:

- 2ble to ccoperate, by means of its mechanicsl wart, with a-
- rod or exial structure substantially percllel 1o the stopper

- 80 as to fovern the movemtente of the sitcoper itseli.
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The device is extremely safe or indeed is free from

- risks and is affected to a negligivle extent by creep due
- to changes in temperature. koreover, the invention enables-

- a fully automated regulating device to be obtained.

In fact, one or more signals can be derived from a

. suitable transducer device able to measure the level of the
- molten metal in the ingot mould, and said signals can be em-

- ployed to govern the device in gquestion for regulating the-

stopper.

In substance it is the level itself of the molten met-

- al in the ingot mould which governs the movement of the

- stopper for opening or closing the outlet of the ladle,

The invention, therefore, consists of a commutable de-

- vice to regulate the stopper of a ladle, whereby the stop--
15 .

per immersed in the ladle is connected to & rod which moves

. axially in respect of the stopper itself and which comprises
. advantageously a tract cooperating with axial drive means, -
- said device being characterized by including in mutual co--

- operation and coordination:

- an actuator means cooperating with said axial drive means,

intermediate safety means being advantageously present,

- = and means to control and regulate the actuator means.

We give hereinafter, as a non-restrictive example,the’

- description of a preferential embodiment of the invention, -

at the same time referring to the attached tables, wherein-

- Fige. I shows éiagrammatical}y a regulating circuit and a
- system for activating the ladle stopper; -
. Fig. 2 shows diagra.natically a varient of the regulating

- givcuit of Pige I

Fige 3 shows en example of the application of the actuvator-

. system to a ladle stopper;

- Fige 4 shows o view of an actuator system in erthographic
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- Pig. 5 show & plan view in orthographic projection of the

- actuator system of Fig. 4 partiall& cut away;

- Fige. 6 shows diagrammatically a structural varisnt for ap--
- plication of the actuator system j

- Fige. T shows diagrammatically a varisnt of the manual oper+
. ation of Fig. 63

- Fig. & shows diagrammatieally e further structural veriant-
. for appvlication of the actuator system;

. Fige 9 shows diagrammatically a variant of the manual oper-

ation of Figo 8.
In the Pigures the same parts of parts performing the-

- same functions bear the same reference numbers.

Fige I show diagrammatically the comnections between -

. the regulating and actuvating elements comprised in the de--

vice in guestion.

In the example given the signal I0 indicating the lev=

. el II is picked up by a transducer I2 of any deéired type

. and is conformed and sent in the form of a signal I5 of a -
. suitable nature to an absolute comparator I6. Said compara~
- tor 16 controls the level II of the molten material in the-

. ingot mouwld I7.

The comperator I6 is placed within the means I3 con-

- $rolling and regulating the speed of the actuator I4, which

- in our example is of an electromechanical type.

The signal I0 is also sent to a surmation means I8. In

- the absolute comparator I6 are preset, by means of suitable

- regulators I9 and 20, values of meximum and miniwum thres—-
- hold corresponding to the maximum and minirum values respect—

- ively of the level II in the ingot mould I7.

If the level II surpasses the mergin established with-

. the values of maximum &nd nminirwum threshold, this fact is
. indicated by suitable luminous or optical signsliling means -

. 21 and 22 or by suitcble anelogue or digitel indicctor in-

Dot
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* strumentse.

The signal I5 is added algebraically in the summation-

- means I8 to a comparison signal 23 vhich is of.the same phy-
- sical nature as the signal I5 and which ecorresponds to the-
- value of the optimal level II and is sent by a suitable ad~-

- justable 25 generator 24,

The error signal 26 obtained from the algebraic sum

. of the signals I5 and 23 is compared in a conparator 27.

In the comparator 27 the margin of the variations in -
level II, as permitted in good working practice, is preset:

- with a threshold of a positive value and =a threshold of

. & negative value by means of two regulators 28 and 29.

Suitable signalling means 30, 3I and 32 indicate eitherx

- the surpassing of the value of the one or the other of said

thresholds by the erfor signal 26 or else a condition of

- optimal level II determined by the presence of said level
- IT vithin the fieid of values enclosed between said thres-*
- holds.

The error signal 26 is also sent to & regulation sys--

- tem 33 which comprises two regulating groups 34 and 36 suit-
- ably controlled (38-39-40-4I 2nd 42~43-44-45), a summation

- means 35, a position transducer 37 znd a converter 48.

In particular, the error signal 26 is sent to a regul=

- &%ing group PID 34 having a proportional, integrating and

25 .

derivative action.

The respective factors of proportionality, integration

- anG derivation and the initisl valuve of integretion of sazid
. group PID 34 are preset and governed by mecns of suitable

- regulators 38, 40 =znd 4I.
30 .

-To lessen the inertia of the response of the regulation

- system to variations in level II, within the summation mearis
- 35 there is carried out an algebraic addition of the signel

- 0of position 46 of the stooper 47 (as.coning fﬁbm the regul~
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- ation group PID 34) to the signel of retroaction 49 of pos<
. ition of the stopper 47.

Szid signal of retroaction 49 of position of the stop=

- per 47 is obtained by monitoring the movements of the rod

- 50 by means of the position transducer 37.

A converter 48 processes the signals coming from the

- position transducer 37 anGa emits the retroaction signal 49

. conformed in such a way that it can be compared with the

- signal of position 46 of the stopper 47.
10 .

The summation means 35 sends a position error signal

- 51 to the regulating group PID 36, vhere the regulaticn
- paraneters are controlled by means of the regulators 42, 43,
. 44 and 45.

The signel 52 emitted by the regulating group 36 is

amplified by an amplifier 53 and is used thereafter to re--

. gulate the speed of the actuator I4 or the position of the-
. stopper 47.

In particular, regulation of the speed of the actuator

. I4 can be done continuously or step-by-step or in a proport-

- ional manner,

A clutch 54, which can be operated by hand with means-

- 55 that are rod means in our exemple, enables the shaft 56

. of the actuator I4 to be connected to the drive means 57.

Said axial drive means, which are conformed with a

toothed sector 57 in our example, are meshed with a suitable

. equipped tract 58, which in the present example is conformed
. rack-wise and is present on the chaft or axial structure 50
. 2ble to cooperate with the closure stopper 47 of the outlet
. hole 59 of the ladle 60,

The toothed sector 57 can also be operated by hond

-vith 2 suitably placed rod 61.

In particular, operation by hand is wusually ccrried

. out after the toothed =ector 57 has been disconnected Irom-

[}
Ouk )
~

BAD ORIGINAL @ SRR N



10 .

20

25 .

30 .

- 7 - rif  &fe 3-2932

0049555

. the shaft 56 of the actuator I4 by means of the clutch 54..
. In actual fact the clutch 54 acts also as a means to limit-

- torque for the actuator 14.

Seid clutch allows its parts to be released from each:

- other vhenever, owing to accidental causes, the electro - -
- mechanical actuator I4 forces the stopper 47 against an

. obstacle., In such a case’&t is possible to act by hand on -
. the shaft 50 in an émergency so0 as to bring the stopper 47-

. back to its released position without disengaging the cluteh

54 beforehand.

In this way overheating and possible burning of the

- windings of the electromechanical actuator I4 are avoided.

An “"ON-OFPF" transducer 62 monitors the condition of

- the clutch 54 and signals by méans of an appropriate indic~
15 .

ator (or signalling means) 63 the connection of the actuator

. I4 to the toothed sector 57.

Furthermore, the transducer 62 governs the disconnect=

- ion of the activator I4 from the regulating group PID 36

- and the restoring of electrical conditions of starting the-

regulation in both the regulating groups 34 - 36.

This governing tekes place vhen the actuator I4 is

- discommected from the toothed sector 57 by means of the
- eluteh 54,

The variant shown in Fig. 2 and indicated there with

the reference number I33 enables the structure of the re-

- gulating circuit 33 of Fige I to be simplified.

In particular, the regulating circuvit 33 is employed

- advantageously with actuators which have a very guick res--

- ponse in time, and its periormance is excessive if used

with slow actuators,

In the specific example shovm, it is enough to carry

- out regulation vith one siugle group FD 64 having a pro-

- portional and derivetive action, since the actuator employed,

- i g“\\
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- being of an electromechanical type in this case, normally

- has a very slow response in tirne,

In the example of Fige. 2 the error signal 26 coming

- from the summation means I8 enters the group PD 64 employed
. to regulate the speed of the actuator I4 or the position of

. the stopper 47.

The -faetors or parameters of proportionality and deriv-

. ation used in the regulation are preset and controlled by

- means of suitable regulators 65 and 66.

The descriptions and considerations set forth in the

- case of the description of the example of Fig. I are also

- applicable to the remaining part of the control and regula=
- tion means I3.

Fige 3 gives an example of the application of the act=
uator system 67 to the ladle 60 stopper 47.

The actuator system 67, which is suitably enchored to-

- a supporting structure 68, comprises the toothed sector 57,
- which in the examples of Figse. I, 2, 3, 4 and 5 is connected

. axially 56 to the actuator I4 and to the clutch 54 having a

mechanical .coupling and is connected radially to the hand. -

. operated rod 6I by fork means T3.

The toothed sector 57 cooperates with the tract provid-

. ed with a rack 58 on the shaft heving an axial structure 5Q.

For illustrative simplicity szaid Fige 3 does not show-
the cluteh 54, vhich is shovn instead in Fig. 4 and 5.
The shaft 50 is anchored substantially parallel to the

. stopper 47 with o rigid arm 68 and is guided a2t its upper
- end by a bush 70 upheld by the plate T7I screwed to the ladle
- 60, The stopper 47 is clamped to the rigid arm 69 inside a-

lateral reguilation slot T72.
The fork T3 is connected to the toothed sector 57 with

-8 bolt 74 and nut which permit 2 given sideviays anguletion -

- of the rod 6I so as to facilitate the work of the machine

g
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The fork 73 is connected to the rod 6I with a locking-

- pin 75 so as to make replacement easy.

In cooperation with the tract having a rack 58 there

- is envisaged on the plate 7I a reaction block 76, which

- can be replaced and is employed to prevent bending of the

- shaft 50 and to maintain/good mechanical connection between
. the rack 58 and toothed sector 57 so as +to improve their

- manoeuvrability and working life.

The reaction block 76 includes an upper layer made of:

- wear~-resistant material; said material can be of a plastic:
- type, for instance, of the type commercially known under

- the name of Rulon-LD.

The shaft 50 slides with its lower part in a movable

sleeve 77, which is guided axially by a support 78 and guide

- 79 which are solidly fixed to the plate TI1.

The movable gleeve 77 includes an elastic clémping

- half-ring 80, which makes it solidly fixed to the shaft 504
. and a threaded tract 8I cooperating with a2 threaded ring 82

that can be revolved by means of the hendwheel 83,

By acting on the handwheel 83 circumferentially, the

. threaded ring 82 is caused to revolve and displaces axially
. the sleeve 77 and the shaft 50 solidly fixed thereto.

The rotation of the handwheel 83 leads to0 micrometric -

displacements of the shaft 50 and thereby to a fine adjust-

- ment of the course of the ladle 60 stopper 47.

In substance, regulation of the ladle 60 stopper 47 by

- hand is normally carried by acting with the rod 6I on the

- tocthed sector 57, while it is a2lso possible to position

30 .

the ladle 60 stopper 47 with micrometric movements by means

. of the handvwheel 83,

The unper part of the shaft 50 is protected by means

. of bellows 84 and an insuvlated enclosing screen-85.
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By means of its weight the shaft 50 enables the whole-

. mechanical structure of the actuator system 67 to be loaded
- or pre-loaded so as to eliminate mechanical play which could
- be created in said structure owing to the stresses which it

- undergoes during working.

This is done so as to prevent mechanical play, even

- of a smail entity, from being able to interfere with the

- movements, sometimes only millimetric, of the stopper 47.

The actuator system 67 shovn in Pigs. 4 and 5 can be

readily put in a working position or withdrawn from said

- position; in the example shown it is equipped with pins

. 86 positioned above it and with two engagement devices &8. -

The pins 86 are suitable for being lodged in two ap-

. propriate containing seatings 87 machined in the supporting

structure 68 placed near the shaft 50, while the two en -

- gagement devices 88 can be inserted into the engagement

- seatings 89 so as to clamp the whole actuator system 67.

Fige 5 shows the elements constituting the actuator

. I4, clutch 54 and toothed sector 57. In particular, the act-

- uator I4 comprises a motor 90 the rotation of which is

- transmitted to a toothed wheel 9I by known means.

The magnitude of the output of the actuator I4 is re--

- presented by the angular speed of the shaft 56 to which
. the toothed wheel 91 is keyed.

The motoxr S0 employed in the actuator I4 is fed with

- low tension so as to obviate the risks caused by the pre-

. sence of high tensions.

In our example a geared motor or step motor fed with

- direct current can be employed advcntageouslye.

The toothed sector 57, the shaft 92 of which is coaxiai

- with the shaft 56 of the actuator I4, is solidly fixed with
- & coupling pin 93 to the outer housing 94 of the clutch 544
- The hub 95 of the clutch 54 is solidly fixed to the shoit 56,

e m—r—
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To make the toothed sector 57 and actuator I4 solidly-

- fixed together, it is necessary to revolve the rod means 55
. of the clutech 54.

A torsional pin 96 which is engaged with the means 55 -

- by means of a clamping knob 97 is able to rotate a fork

. means 98 cooperating with a grooved ring (drum) 99.

Said grooved ring {drum) 99 is conformed outwardly in-

. such 2 way as to be able to operate a suitably hinged IOI

- lever I00 between two extreme stable positions correspond- -

ing with the engagement or disengagement of the clutch 54 -

- vhen said ring 99 is displaced by rotation of the fork

« means 98.°

In the engaged position the lever 100 compresses the

. clutch plates Io2 - Jo3 and clémps them together and there-

by compresses the outer housing 94 against the hub 95,there-

- by comnecting the motor 90 to the toothed sector 57.

When the motor S0 is disengaged from the toothed sect-

. or 57, it is possible to rotate the latter 57 only by hand -

- by means of a rod 6I lodged in an appropriate seating I04
20 .

and clamped therein with a screw element IO05.

Two frames I06 and IO7 able to support and hold the

. actuator I4 and clutch 54 respectively are solidly fixed

. together with suitable cormecting elements I08 which sur - -

. mount the toothed sector 57 and remain separate therefram. -

There are comprised in the actuator system 67 some bpea~

. rings I09 positioned between the frame IO6 of the actuator-

- I4 and the toothed sector 573 said bearings enable said

- toothed sector 57 to rotate freely in respect of the frames
- I06 and IO07.

30 .

Other bearings IIO positioned between the shaft 56 of -

- the actuator I4 and the toothed sector 57, together with
- the aforesaid bearings I09, enable said toothed sector 57

- to rotate freely in respect of the shaft 56 whgn the actuator

- <~\"\\\m
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Some variants to the enbodinent of the invention are

- possible,

Thus in a first variant shown diagrammatically in PFig:

. 6 the actuator I4 can be connected axially through the clu=
© tch 54 t0 & toothed wheel III. Said toothed wheel III is
- positioned axially parellel to a toothed wheel II3 in such’

- a way as to cooperate therewith II3.

The toothed vheel III, however, can be positioned d4i-

versely and be inclined diversely in respect of the wheel -

- II3 by using transmission means and supplementary toothed -

- wheels,

The toothed wheel II3 is axially solidly fixed to a

. toothed wheel II4 so as to constitute axial drive means II2,

Said axial drive means II2 comprise axially a threaded cyl=

- indrical through hole II5 cooperating with a circumferent--
. ially threaded tract 58 of the shaft 50.

By engaging the actuator I4 with the toothed wheel III

- through the clutch 54, it is possible to revolve the axial-

drive means II2, which in turn impart a vertical movement

. o the shaft 50.

The relative vertical movement as between the axial

- drive means II2 and the shaft 50 tzkes place because they-

- are engaged separately from each other.

In particular, the shaft 50 can be engaged with some

. guide blocks II6 cooperating with lengthwise flat guide
- tracts I17 present in the upper and/or lower part of the

- shaft 50. Said guide blocks II6 enable the shaft 50 to nmove

*vertically and prevent it from rotating.

The axial drive means II2 can be fixed and contained

-in a frame vherein the actuator I4, clutch 54 and toothied

. vheel II2 can also be lodged.

The regulation of the shaft 50 by hand is brought about

g spm—r——
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- by rotating with the rod 6I a toothed sector'57 cooperating
-at right angles with the toothed vheel II4 of the axial

- drive means II2.

It is possible to position the toothed sector 57 and

- toothed vheel I1I3 differently and incline them differently -

- in respect of each other by visualizing the employment of
. different profiles for the cooperating screw threads.

Thus, for exaﬁple, it is possible to make the toothed-

- sector 57 and toothed wheel II4 coplanar. It is possible to

10 .

make the toothed sector 57 and toothed wheel II3 coplanar

- by eliminating the toothed wheel II4.

A further regulation by hand can be carried out with

. suitable means II8 present in the lower part of the axial

. drive means II2.

A different structuring of the manual sctivation can

. be envisaged, as shown in Fig. 7.

In particular, a toothed wheel IIS9 can be envisaged as

- beirig solidly fixed to the toothed wheel III., Said toothed -
. wheel II9 cooperates with a toothed wheel I20 positioned ab

right angles to itself IIS.
The toothed vheel I20 can be operated by hand with

. crank means I2I able to adhere at least partially to the
- outer flat side I22 of the said wheel I20 during said oper—

- 2tion.

In particular, said crank means I2I comprise pins I23 -

- able to be engaged in suitable seatings I24 machined in the
- outer flat side 123 of the toothed wheel I20 in such a way
- as to make the crank means I2I and toothed vheel I20 firmly
. fixed together during rotation by hand.

’Disengégement of the crenk meens I2I from the toothed

-wheel I20 is ensured with elastic axial repelling means I25

- cooperating with a catch I26.

It is possible to visualise the employment of different

e
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It is possible to position the toothed vheels II9 and -

- I20 differently and incline them differently in respect of -

. tor I4 and clutch 54 as shown in Figs. 6 and 7.

It is possible to position and incline the actuator I4

- in different ways in resﬁect of the shaft 50, and transmis-—
. sion means and suppiementary toothed vheels can be employed

- for this purpose.

According to anmother variant of the embodiment of the -

- invention shown in Pig. 8, the actuator I4 and clutch 54

- are positioned on the same axis as the shaft 50, an actuatar

- I4 of a linear type being employed in this case.

Vertical displacement of the shaft 50 takes place as
an effect of the rotation of the inwardly threaded axial

. drive ﬁeans II2 cooperating axially with said shaft 50.

The axial drive means II2 can be connected to the act-

-uator I4 through the clutch 54 so as to be operated thereby
- I4. . '

20 .

Vertical displacement of the shaft 50 accompanied by

- the guide block II6 takes place in the way described for
- Fig. 6e

Rotation by hand of the axial drive means II2 to cause

- vertical displacement of the shaft 50 can be brought about -

by acting on the toothed sector 57 meshed with the toothed

- wheel II3 belonging to said axial drive means 112,

Said rotation by hand can also take place by acting

- with the means connected to the rotor of the actuztor I4

 after the axizal drive means II2 have been connecetd to the -

actuator I4 by the clubch 54.
It is possible to foresee soluviions through cooperation

- between the tcothed sector 57 and toothed vheel II3 or the -

Xial drive means II2, sazid solutions being vholly like

. N onkerte Pl
AT PO et

B,,:‘;J [ TN



15 .

25 .

30 -

- 15 - rif. glp 3-2832

0049225

- those already put forward in the example of Fig. 6.

Fige © shows a variant of Fig. 8 vherein the crank act-

- ivating means already shovm in Fige. T are employéd.

In said PFige 9 the positioning and way of working of

. the actuator I4 and clutch 54 remain substantially unchanged

. as compared to Fig. 8.

14

We have described here some possible embodiments of

- the invention, but‘other variants are possible for a tech--

-niéian in this field without departing thereby from the
10 .

scope of the idea of the solution.

Thus the action on the stopper can be continuous oxr

- can take place step~-by—-step or with self-controlled proporit-

- ional operations, etc.

The action on the stopper can also be carried out axi~
2lly; instead of the electromechanical or electrical actue~

- tor an electro-hydraulic actuator can be fitted;. where an
- electro-hydraulic actuator is employed, a safety valve or
. by-pass valve, for instance, can be fitted instead of the
. clutch 54, etc.

20 .

It is also possible to vary the proportions and sizes

- and to add, remove, replace shd integrate parts, etc., all -

- these and other variants being possible,
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I. Commutable device for regulating the stopper (47)

. ladle (60) is connected to a shaft (50) moving in a direct-
. ion axial to the stopper (47) itself and comprising advant-
. ageously a tract (58) coéperating with axial drive means

. (57-II2), said device being characterized by including in

- mutual cooperation and coordination:

- an actuator means (I4) cooperating with said axial drive- ‘

means (57-II2), vhereby intermediate safety means (54) are
advantageously comprised, '

- = and means (I3) to control and regulgte the actuator means

(14)0 i . )
2. Commutable device for regulating the stopper (47)

- of a 1ladle (60), as in Claim I, characterized by the fact -
. that the actuator means (I4) is an electrical or elecitro-

- mechanical actuator means.

3. Gémmutable device for regulating the stopper (47)
of a ladlé (60), as in Claim I, characterized by the fact

. that the actuator means (I4) is an electro-hydraulic actuator

4. Commut able device for regulating the stopper (47)

- of 2 ladle (60), as in Claim I and in one or the other of

the Claims thereafter up to Claim 3 inclusive, characterized

- by the fact that the intermediate safety means (54) are

. clutch meanse.

5. Commutable device for regulating the stopper (47)

-of 2 laaie (60), as in Claim I and in one or the other of

the Clalms thereafter up to Claim 3 inclusive, character—

-ized by the fact that the internediate safety means (54) axe

6. Cormutable device for regulating the stopper (47)
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- of a ladle (60), as in Claim I ané in one or another of the
- Claims thereafter up to Claim 5 inclusive, characterized/by
- the fact that the actuator (I4) is positioned sideways to

.- the shaft (50), whereby there are intermediate transmission

- meanse.

7. Commutable device for regulating the stopper (47)

- of a ladle (60), as in Claim I and in one or another of the
- Claims thereafter up to Claim 5 inclusive, characterized by

- the fact that the actuator (I4) lies on the same axis as
10 .

the shaft (50). - , ‘
8. Commutable device for regulating the stopper (47)

- of a ladle (60), as in Claim I and in one or another of the
- Claims thereafter, characterisged by the fact that the con- -

. trol and regulation means (I3) comprise at least one regul-
15 .

ating circuit (33), whereby said control and regulation

- means (I3) are conditioned by the level (II) in the ingot
. mould (I7).

9, Cormutable device for regulating the stopper (47)

. 0of a ladle (60), as in Claim I and in one or another of the.

20 .

Claims thereafter, characterized by the fact that the con- -

- ditioning of the control and regulation means (I3) takes
- place 2t least through one summation means (I8) that also

- perforns comparison functions.

10, Commutable device for regulating the stopper (47)
of a ladle (60), as in Claim I and in one or another of the

. Claims thereafter, as described and shown and for the pur- -
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