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Description
Technical Field

[0001] The present invention relates to an apparatus
for injecting gases or fluids in general and particulates,
particularly for injecting oxygen, in furnaces for the pro-
duction of steel.

Background Art

[0002] The production of steel with electric furnaces
uses lances to inject oxygen or coal dust; said lances
are inserted through appropriate openings formed in the
lateral surface of the body of the furnace or shaft.
[0003] Oxygenis generally injected directly after load-
ing the scrap iron, so as to cut and gradually heat the
scrap to facilitate its melting, and during refinement.
[0004] During the injection of oxygen to cut and heat
the scrap, the jet of oxygen delivered by the lance must
be as parallel as possible to a horizontal plane, so as to
achieve greater efficacy in cutting and heating, whereas
during the refinement process the angle of impact of the
oxygen jet against the free surface of the molten metal,
below the slag, must be as high as possible to achieve
the desired efficacy and avoid sprays of molten metal
above its free surface.

[0005] Thelances forinjecting oxygen in furnaces that
are currently in use are generally constituted by an elon-
gated body with an oxygen dispensing nozzle that is tilt-
ed downwards at an angle of usually 35-37°. The body
of the lance is supported, so that it can oscillate on a
vertical plane, by a structure that allows the lance to be
swung only downward starting from the horizontal posi-
tion. By utilizing this possibility of oscillation of the lance,
it is possible to vary the angle of the oxygen jet, with
respect to a horizontal plane, from a minimum of 35-37°,
used during scrap cutting and heating, to a maximum of
47-50°, used during refining.

[0006] The supporting structure of the lance also al-
lows to swing said lance about a vertical axis. This pos-
sibility of oscillation is used during scrap cutting and
heating to affect a considerable amount of scrap with
the oxygen jet.

[0007] In conventional apparatuses, the oscillation of
the lance, both on the vertical plane and about the ver-
tical axis, is performed manually by an operator who
must pay particular attention to the maneuvering of the
lance, to prevent it from suffering damage as a conse-
quence of impacts against the lower wall and the side
walls that delimit the furnace opening through which the
lance is inserted, and to prevent the tip of the lance from
moving excessively close to the scrap during its cutting
and heating. Impacts against the upper wall of the open-
ing formed in the shaft are prevented by the inability of
the lance to oscillate upwards.

[0008] The use of oxygen injection apparatuses in fur-
naces for the production of steel has pointed out several
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problems.

[0009] A first problem is constituted by the consider-
able value (35-37°) of the minimum angle formed by the
delivered oxygen jet with a horizontal angle during the
cutting and heating of the scrap introduced in the fur-
nace. Indeed, in this stage it would be desirable to de-
liver the oxygen jet as parallel as possible to the surface
of the liquid metal, i.e., particularly to a horizontal plane,
so as to give greater efficacy to the cutting and to the
heating of the scrap.

[0010] Another problem is constituted by the fact that
since the lance cannot oscillate upwards and is placed
at the maximum possible height to allow to achieve a
high angle of impact with the molten metal during refine-
ment, during the cutting and heating of the scrap with
the lance arranged horizontally, its tip is very close to
the scrap that is sliding down, with the possibility of elec-
tric discharges between the scrap and the lance which
have the effect of damaging the lance, causing losses
of the cooling water circulating inside the body of the
lance. These losses of water are extremely dangerous,
as they can cause explosions, whose intensity is pro-
portional to the extent of the water loss, especially dur-
ing the refinement stage.

[0011] Another problem is constituted by the fact that
conventional apparatuses require constant care and
high skill on the operator's part to avoid damage to the
lance during use.

[0012] FR-1,438,390 discloses an apparatus for in-
jecting gases or fluids in furnaces, as defined in the pre-
amble of claim 1.

[0013] WOB86/02437A discloses a manipulator at fur-
naces and the like, in which the movement of the lance
is however only an upward movement with respect to a
horizontal plane.

[0014] The aim of the present invention is to solve the
above mentioned problems by providing an apparatus
for injecting gases or fluids in general and particulates,
particularly for injecting oxygen, in furnaces for the pro-
duction of steel, which allows to vary the delivery angle
of the gas or fluid with respect to a horizontal plane over
a variation range that is significantly wider than that al-
lowed by conventional apparatuses.

[0015] Within the scope of this aim, an object of the
invention is to provide an apparatus that allows to deliver
a jet of oxygen at an extremely small angle, relative to
a horizontal plane, so as to achieve higher efficacy dur-
ing cutting and heating of the scrap introduced in the
furnace.

[0016] Another object of the invention is to provide an
apparatus that allows to increase, with respect to con-
ventional apparatuses, the impact angle of the oxygen
jetwith respect to the liquid metal bath, achieving higher
efficacy in the decarburization of steel during refine-
ment.

[0017] Another object of the invention is to provide an
apparatus having high operating safety without requir-
ing constant care and particular experience on the part
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of the operator assigned to its actuation.

[0018] This aim, these objects, and others which will
become apparent hereinafter are achieved by an appa-
ratus for injecting gases or fluids in general and partic-
ulates, particularly for injecting oxygen, in furnaces for
the production of steel, as defined in claim 1.

[0019] Further characteristics and advantages of the
apparatus according to the invention will become appar-
ent from the description of a preferred but not exclusive
embodiment of the apparatus according to the inven-
tion, illustrated only by way of non-limitative example in
the accompanying drawings, wherein:

figure 1 is a schematic top plan view of the appara-
tus according to the invention;

figure 2 is a schematic front elevation view of the
apparatus according to the invention;

figure 3 is a schematic lateral elevation view of the
apparatus according to the invention, with a vertical
guide of the supporting structure removed for great-
er clarity;

figure 4 is a schematic plan view of the apparatus
with some elements removed for greater clarity;
figure 5 is a schematic enlarged-scale sectional
view of figure 4, taken along the plane V-V;

figure 6 is a schematic enlarged-scale sectional
view of figure 4, taken along the plane VI-VI;
figure 7 is a partially sectional lateral elevation view
of the lance.

Ways of carrying out the Invention

[0020] With reference to the above figures, the appa-
ratus according to the invention, generally designated
by the reference numeral 1, comprises: a supporting
structure 2 for at least one injection lance 3; means for
moving the lance 3 along a substantially vertical direc-
tion; and first means for the oscillation of the lance 3 on
a substantially vertical plane to vary the angle a of the
jet delivered by the lance 3 relative to a horizontal plane,
i.e., with respect to the free surface of the liquid metal 4
in the furnace 5.

[0021] The apparatus also advantageously compris-
es second means for the oscillation of the lance 3 about
a vertical axis 6 and means for inserting and extracting
the lance 3 relative to the furnace 5.

[0022] The apparatus according to the invention is
provided with means for sensing the vertical elevation
of the lance 3 and with means for delimiting the oscilla-
tion arc, i.e., the variation range of the angle o, as afunc-
tion of the elevation of the lance 3.

[0023] More particularly, the supporting structure 2 of
the lance 3 comprises a footing 7 that is composed of a
lower supporting portion 8 and of an upper portion 9 that
is supported by the lower portion so that it can rotate
about a vertical axis 10 by means of a swivel ring 11.
[0024] Two vertical guides 12a and 12b rise from the
upper portion 9, and a truck 13 is slidingly mounted on

10

15

20

25

30

35

40

45

50

55

them; said truck is substantially composed of two verti-
cal shoulders 14a and 14b that are joined by cross-
members 15 and support, on their outer faces, sliding
bearings 16 that couple to the guides 12a and 12b.
[0025] The truck 13 supports a beam 17, which is ar-
ranged so that its axis 18 lies horizontally and can rotate
about said axis 18 relative to the truck 13.

[0026] The beam 17 in fact has a first wheel 19 prox-
imate to one of its longitudinal ends and a second wheel
20 in aregion that is spaced from said end; said wheels
are connected to the beam 17 rigidly, for example by
welding, and are arranged so that their axes coincide
with the axis 18 of the beam.

[0027] The wheels 19 and 20 are supported by bear-
ings 21 and 22 that are arranged around the wheels 19
and 20 and are supported by the cross-members 15 of
the truck 13.

[0028] The beam 17 in turn supports, proximate to its
end that lies opposite to the one supported by the truck
13, the lance 3, which is arranged transversely with re-
spect to the beam 17.

[0029] The beam 17 supports the lance 3, so that it
can rotate about a vertical axis that constitutes the axis
6, by means of bearings 23.

[0030] The lance 3 has an elongated body, in which
an interspace 24 is formed; cooling water is circulated
in said interspace in a per se known manner. A duct 25
runs inside the body of the lance 3 and is connected to
means, not shown for the sake of simplicity, for supply-
ing the fluid to be injected, for example oxygen; said duct
also ends outside the lance 3 proximate to its tip, i.e.,
proximate to the end which lies opposite to the beam
17, through a delivery nozzle 26 whose axis is inclined
downwards with respect to the longitudinal axis of the
lance, substantially as in conventional lances.

[0031] In practice, in the apparatus according to the
invention, an oscillation of the beam 17 about its axis 18
causes an oscillation of the lance 3 on a vertical plane,
varying the angle o; a rotation of the upper portion 9 of
the footing about the axis 10 varies the degree of inser-
tion of the lance 3 in the furnace 5; and a sliding of the
truck 13 along the guides 12a and 12b varies the eleva-
tion of the lance 3. Furthermore, as mentioned, the lance
3 can oscillate with respect to the beam 17 about the
axis 6.

[0032] The means for the movement of the lance 3
along a substantially vertical direction comprise two hy-
draulic cylinders 30a and 30b that have vertical axes;
said cylinders are connected to the upper portion 9 of
the footing with their body and to the truck 13 with the
stem 31a and 31b of their piston.

[0033] The means for sensing the elevation of the
lance 3 can be constituted, for example, by a linear
transducer 38, in which the fixed element is mounted on
one of the guides 12a and 12b and the moving element
is associated with, or connected to, the truck 13, or vice
versa, so as to emit an electrical signal that is propor-
tional, or in any case correlated, to the extent of the
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movement of the truck 13 along the guides 12a and 12b.
[0034] The means for inserting and extracting the
lance 3 relative to the furnace 5 are conveniently con-
stituted by a hydraulic gearmotor 32 that is mounted on
the upper portion 9 of the footing and is provided, on its
output shaft, with a pinion 33 that meshes with a ring
gear 34 that is rigidly coupled to the lower portion 8; the
axis of said ring gear coincides with the axis 10.
[0035] Advantageously, there are means for sensing
the degree of insertion of the lance 3 in the furnace 5;
said means are constituted by an encoder 35 thatis con-
nected to the output shaft of the gearmotor 32 so as to
sense the rotation of the pinion 33 and therefore the
width of the angle vy of rotation of the upper portion 9 of
the footing relative to the lower portion 8 about the axis
10.

[0036] The first means for the oscillation of the lance
3 on a vertical plane comprise a hydraulic cylinder 40
that is pivoted to the shoulder 14a of the truck by means
of the stem 40a of its piston and to a lug 41, which pro-
trudes laterally from the beam 17, with its body, so that
by actuating the hydraulic cylinder 40 the beam 17 is
rotated about the axis 18.

[0037] Advantageously, there are means for sensing
the rotation arc of the beam 17 about its own axis 18;
said means can be constituted by a conventional incli-
nometer 42 applied to the beam 17. In practice, the in-
clinometer 42, by sensing the rotation angle of the beam
17 about the axis 18, senses the angle o.

[0038] The second means for the oscillation of the
lance 3 about the axis 6 comprise a hydraulic gearmotor
50 that is mounted on the beam 17 and is provided, on
its output shaft, with a gear 51 that meshes with a rack
52 supported by the beam 17 so that it can slide parallel
to the axis 18.

[0039] The rack 52 is fixed to a rod 53 that is pivoted
to an arm 54, which is rigidly coupled to the lance 3 and
extends radially with respect to the axis 6. The actuation
of the gearmotor 50 causes the oscillation of the lance
3 about the axis 6 in one direction or the other.

[0040] Means are advantageously provided for sens-
ing the oscillation arc of the lance 3 about the axis 6;
said means are constituted by an encoder 55 that is con-
nected to the output shaft of the gearmotor 50. In prac-
tice, the encoder 55, by sensing the extent of the rotation
of the gear 51, senses the width of the angle § of the
oscillation of the lance about the axis 6.

[0041] The means for delimiting the oscillation arc of
the lance 3 on a vertical plane include a preferably elec-
tronic control and monitoring element 60 that is consti-
tuted for example by a programmable microprocessor;
its input is connected to the linear transducer 38, which
senses the elevation of the truck 13 and therefore of the
lance 3, and controls the actuation of the first means for
the oscillation of the lance 3 on the vertical plane, so
that a preset variation range of the angle o is not ex-
ceeded.

[0042] In practice, the actuation of the hydraulic cyl-
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inder 40 can be controlled manually, but the control and
monitoring element 60 controls a valve 61 that is located
on the supply circuit of the hydraulic cylinder 40 so that
once an angle o at the limit of the preset variation range
has been reached, the valve 61 is locked, assuredly pre-
venting the angle o from increasing or decreasing fur-
ther so as to leave the preset variation range and, so
that said valve is releases only if the hydraulic cylinder
40 is actuated in the opposite direction, i.e, in the direc-
tion that causes the angle o to increase or decrease
within the preset variation range.

[0043] The angle o is sensed constantly by the incli-
nometer 42, which is connected to the input of the con-
trol and monitoring element 60.

[0044] The input of the control and monitoring ele-
ment 60 is connected to the encoder 35, which senses
the angle v, and to the encoder 55, which senses the
angle B, and controls the actuation of the hydraulic gear-
motor 32 and of the hydraulic gearmotor 50.

[0045] In practice, the actuation of the gearmotors 32
and 50 can be controlled manually and the control and
monitoring element 60 can be programmed to cause
manual commands to be ineffective if they produce ro-
tations of the upper portion 9 of the footing and oscilla-
tions of the lance 3 about the axis 6 that lie outside the
variation range of the preset angles y and j.

[0046] In this manner, it is possible to delimit the var-
iation range of the angle B as a function of the angle v,
to prevent the angle ®min from being decreased beyond
a preset value at y,,,,,, Which is 90° in the illustrated em-
bodiment, i.e, in the condition of maximum insertion of
the lance 3 in the furnace 5; in other words, to prevent
the lance 3 from being raised excessively, causing de-
livery of the oxygen jet above the slag 70 that lies on the
free surface of the liquid metal 4, which would cause the
projection of sprays of liquid metal onto the half-shaft
and onto the roof, with consequent damage to these
parts of the furnace.

[0047] Again with the possibility of delimiting the var-
iation range of the angle o as a function of the angle v,
it is possible to prevent the angle ®max from being in-
creased beyond a preset value at v, which is approx-
imately 65° in the illustrated embodiment, i.e., in the
condition of minimum insertion of the lance 3 in the fur-
nace 5; in other words, prevent the lance 3 from being
lowered excessively, with consequent excessive close-
ness to the scrap, which would produce electrical dis-
charges between the lance and the scrap placed in the
furnace.

[0048] The control and monitoring element 60 is also
preferably connected to a display unit 65, for example
a monitor or a liquid crystal display, on which the value
of the sensed angle o and optionally of the angles 3 and
v is constantly reported to the operator.

[0049] The actuation of the apparatus according to
the invention may also be fully automated, by providing
for the direct actuation of the hydraulic cylinders 30a and
30b, of the hydraulic gearmotors 32 and 50, and of the
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hydraulic cylinder 40 on the part of the control and mon-
itoring element 60 according to a preset program.
[0050] For the sake of completeness in description, it
is to be noted that one or more secondary lances 80 for
delivering coal dust or other fluids, according to the re-
quirements, may be associated with the oxygen delivery
lance 3.

[0051] Furthermore, the supply of the lance with oxy-
gen and with cooling water, as well as the supply of any
secondary lances 80, is performed by means of ducts
81 and 82 that run inside the truck 13 and the beam 17
and are provided, along their extension, with flexible
parts and rotating conventional joints that are not de-
scribed further for the sake of simplicity, to allow the
movements of the elements that compose the appara-
tus according to the invention.

[0052] The operation of the apparatus according to
the invention is as follows.

[0053] During the stage of cutting and heating the
scrap introduced in the furnace 5, the lance 3 is placed
at the desired elevation by means of the actuation of the
hydraulic cylinders 30a and 30b and is inserted in the
furnace 5 by means of the actuation of the gearmotor
32. During this phase, by taking advantage of the pos-
sibility of varying the elevation of the lance 3 by means
of the hydraulic cylinders 30a and 30b, and of its possi-
bility to oscillate upwards on a vertical plane by means
of the actuation of the hydraulic cylinder 40, it is possible
to move the lance 3 to the minimum elevation forced by
the lower wall of the furnace opening 90 through which
itis inserted, and swing the lance 3 upwards to the max-
imum extent allowed by the upper wall of the opening
90. The interference of the lance 3 with the walls of the
opening 90 of the furnace is prevented by the limitations
of the variation range of the angle o set by the control
and monitoring element 60.

[0054] In this arrangement, with a conventional lance
mounted on the apparatus according to the invention
and with conventional furnaces, it is possible to achieve
a minimum value of o that is equal to approximately
27-28°,i.e., an angle o thatis significantly narrower than
the angle o allowed by conventional apparatuses.
[0055] In this manner it is possible to perform cutting
and heating of the scrap, by means of the oscillation of
the lance 3 about the axis 6, on almost horizontal planes,
achieving greater efficacy in the cutting and heating op-
eration.

[0056] It should be noted that since the variation
range of the angle B, i.e., the oscillation angle of the
lance 3 about the axis 6, is limited as a function of the
degree of insertion of the lance 3 in the furnace, i.e., as
a function of the angle vy, the possibility of impacts
against the side walls of the opening 90 of the furnace
5 is safely eliminated. In this manner, the operator can
utilize without any problem the oscillation range about
the axis 6 allowed to the lance 3 without constantly
checking the position of the lance 3.

[0057] During this stage of the process, delimitation
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of the downward oscillation range of the lance 3, i.e.,
the angle o,y is determined by the control and moni-
toring element 60 also as a function of the angle y to
avoid an excessive approach of the lance 3 to the scrap,
as already described.

[0058] During the refinement stage, the lance 3 can
be moved, by means of the actuation of the hydraulic
cylinders 30a and 30b, into the maximum elevation con-
ditions, within the limitations set by the dimensions of
the opening 90 of the furnace. In this case, too, the max-
imum elevation of the lance 3 can be delimited by the
control and monitoring element 60, which causes the ac-
tuation of the cylinders 30a and 30b to be ineffective be-
yond a preset safety limit.

[0059] The lance 3 can swing downwards, within the
limitations set by the presence of the lower wall of the
opening 90, to inject oxygen into the liquid metal 4
through the overlying slag 70.

[0060] With conventional lance and furnaces, the ap-
paratus according to the invention allows to achieve an
angle of impact o with the surface of the liquid metal that
is equal to approximately 52°, achieving better results
than that allowed by conventional devices as regards
decarburization.

[0061] During the refinement stage, the variation
range of the angle o is delimited by the control and mon-
itoring element 60 as a function of the elevation of the
lance 3 and of its degree of insertion in the furnace, i.e.,
as a function of the angle v, to prevent the lance 3 from
colliding with the upper and lower walls of the furnace
opening 90 and to prevent, as mentioned, the oxygen
jet from being delivered above the slag 70.

[0062] During this stage, the operator can monitor the
value of the angle o. on the display 65, modifying it until
the optimum angle a is achieved.

[0063] In practice it has been observed that the appa-
ratus according to the invention fully achieves the in-
tended aim, as it allows to achieve greater efficacy, both
during cutting and heating of the scrap and during re-
finement, with respect to conventional lance movement
apparatuses.

[0064] Furthermore, by virtue of the preset delimita-
tion of the lance movement parameters, it ensures
greater safety, making it independent of the skill and at-
tention of the operator.

[0065] Another advantage of the apparatus according
to the invention is that it allows to vary the elevation of
the lance as a function of the slag-off level, i.e., of the
level of solidified slag at the insertion opening, which
can gradually increase and makes it difficult to insert the
lance in the furnace with conventional apparatuses.
[0066] The apparatus thus conceived is susceptible
of numerous modifications and variations, all of which
are within the scope of the inventive concept; all the de-
tails may furthermore be replaced with other technically
equivalent elements.

[0067] The values of the angles oo and y mentioned in
the present description have been given merely by way
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of indication and to better point out the advantages of
the apparatus according to the invention relative to con-
ventional apparatuses. Since these angles are correlat-
ed to the geometry of the lance and to the dimensions
of the opening of the furnace, they may of course vary
when these parameters vary.

[0068] Furthermore, the apparatus according to the
invention, although conceived particularly for injecting
oxygen, can in any case be used advantageously for the
injection of other fluids or of particulates, such as for ex-
ample coal dust.

[0069] In practice, the materials employed, as well as
the dimensions, may be any according to the require-
ments and the state of the art.

Claims

1. Anapparatus for injecting gases or fluids in general
and particulates, particularly for injecting oxygen, in
furnaces for the production of steel, comprising a
structure (2) for supporting at least one injection
lance (3), and first means (40) for the oscillation of
said lance on a substantially vertical plane to vary
the angle of impact (o) of the jet delivered by said
injection lance (3) relative to a horizontal plane,
characterized in that said supporting structure (2)
comprises a footing (7) with an upper portion (9) that
has two vertical guides (12a, 12b) that slidingly sup-
port a truck (13), said truck supporting a beam (17)
that lies along a substantially horizontal axis and
supports, proximate to one of its ends, said lance,
which is arranged transversely to said beam, said
beam being rotatable about its own axis, and in that
the apparatus comprises first means (40) for mov-
ing said injection lance along a substantially vertical
direction and second means (50, 51, 52) for the os-
cillation of said lance (3) about a substantially ver-
tical axis (6) and in that said oscillation of the lance
by means of said first means (40) occurs both up-
wards and downwards from said horizontal plane,
said first means comprising a fluid-actuated cylin-
der (40) pivoted to the truck (13) and to a lug (41)
which protrudes laterally from said beam, said sec-
ond means comprising a gearmotor (50) mounted
on the beam and provided with a rack-and-pinion
transmission (51,52) to act on the lance (3).

2. The apparatus according to claim 1, characterized
in that it comprises means (60) for delimiting the
oscillation arc of said lance (3) on said substantially
vertical plane.

3. The apparatus according to claims 1 and 2, char-
acterized in that it comprises means (55) for sens-

ing the elevation of said lance.

4. The apparatus according to one or more of the pre-
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10.

1.

ceding claims, characterized in that said means
(60) for delimiting the oscillation arc of said lance
on said vertical plane are operatively connected to
said means (55) for sensing the elevation of said
lance (3) to delimit the arc of the oscillation of the
lance on said vertical plane as a function of its ele-
vation.

The apparatus according to one or more of the pre-
ceding claims, characterized in that it comprises
means (32, 33, 34) for inserting and extracting said
lance (3) relative to said furnace (5).

The apparatus according to one or more of the pre-
ceding claims, characterized in that it comprises
means (35) for sensing the degree of insertion of
said lance (3) in the furnace (5).

The apparatus according to one or more of the pre-
ceding claims, characterized in that it comprises
means for delimiting the oscillation arc of said lance
(3) about said substantially vertical axis (6).

The apparatus according to one or more of the pre-
ceding claims, characterized in that said means
for delimiting the oscillation arc of said lance (3)
about said substantially vertical axis are operatively
connected to said means (35) for sensing the de-
gree of the insertion of said lance in the furnace in
order to delimit the oscillation arc of said lance
about said substantially vertical axis (6) as a func-
tion of the degree of insertion of the lance in the fur-
nace.

The apparatus according to one or more of the pre-
ceding claims, characterized in that said means
(60) for delimiting the arc of the oscillation of said
lance on said vertical plane are operatively connect-
ed to said means (35) for sensing the degree of in-
sertion of said lance (3) in the furnace (5), in order
to delimit the arc of the oscillation of said lance on
said vertical plane as a function of the degree of in-
sertion of the lance in the furnace.

The apparatus according to one or more of the pre-
ceding claims, characterized in that said means
for moving said lance along said substantially ver-
tical direction comprise a pair of fluid-actuated cyl-
inders (30a, 30b) that are connected to the upper
portion (9) of said footing (7) and act on command
on said truck (13) to move it along said vertical
guides (12a, 12b).

The apparatus according to one or more of the pre-
ceding claims, characterized in that said means
(38) for sensing the elevation of said lance (3) com-
prise means for sensing the position of said truck
(13) along said vertical guides (12a, 12b).
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The apparatus according to one or more of the pre-
ceding claims, characterized in that said fluid-ac-
tuated cylinder (40) is mounted on said truck (13)
and acts on said beam (17) to rotate it about its axis
relative to said truck.

The apparatus according to one or more of the pre-
ceding claims, characterized in that it comprises
means (42) for sensing the rotation arc of said beam
(17) about its own axis (18).

The apparatus according to one or more of the pre-
ceding claims, characterized in that said beam
(17) supports said lance (3) so that it can rotate
about a substantially vertical axis (6).

The apparatus according to one or more of the pre-
ceding claims, characterized in that said gearmo-
tor (50) acts, by means of said rack-and-pinion
transmission, on said lance (3) for its oscillation
about said substantially vertical axis (6) relative to
said beam.

The apparatus according to one or more of the pre-
ceding claims, characterized in that it comprises
means (55) for sensing the arc of the oscillation of
said lance about said substantially vertical axis (6).

The apparatus according to one or more of the pre-
ceding claims, characterized in that said means
for sensing the arc of the oscillation of said lance
about said substantially vertical axis are constituted
by an encoder (55) that senses the rotation of the
output shaft of said gearmotor (50) that acts on said
lance (3).

The apparatus according to one or more of the pre-
ceding claims, characterized in that said footing
(7) comprises a lower supporting portion (8) and an
upper portion (9) that supports said vertical guides
(12a, 12b), said upper portion being supported by
said lower portion so that it can rotate about a ver-
tical axis (10).

The apparatus according to one or more of the pre-
ceding claims, characterized in that said means
for inserting and extracting the lance relative to the
furnace comprise a gearmotor (32) that is mounted
on the upper portion (9) of said footing (7) and ac-
tuates a pinion (33) that meshes with a ring gear
(34) that is fixed to said lower portion of the footing
about the vertical axis of rotation of said upper por-
tion of the footing relative to the lower portion.

The apparatus according to one or more of the pre-
ceding claims, characterized in that it comprises
means for sensing the arc of the rotation of said up-
per portion (9), about said vertical axis, relative to
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said lower portion (8) of the footing (7).

The apparatus according to one or more of the pre-
ceding claims, characterized in that said means
for sensing the degree of insertion of said lance in
the furnace comprise an encoder (35) that is con-
nected to said gearmotor (32) that actuates the ro-
tation of the upper portion (9) of the footing (7) rel-
ative to the lower portion (8).

The apparatus according to one or more of the pre-
ceding claims, characterized in that said means
for delimiting the arc of the oscillation of said lance
in said substantially vertical plane comprise an elec-
tronic control and monitoring element (60) that is
operatively connected to said means (38) for sens-
ing the elevation of said lance and controls the ac-
tuation of said means for the oscillation of the lance
in said substantially vertical plane.

The apparatus according to one or more of the pre-
ceding claims, characterized in that said means
for delimiting the arc of the oscillation of said lance
about said substantially vertical axis comprise said
electronic control and monitoring element (60), said
control and monitoring element being operatively
connected to said means (35) for sensing the de-
gree of insertion of said lance (3) in the furnace (5)
and controlling the actuation of said second means
(50) for the oscillation of said lance about the sub-
stantially vertical axis (6).

The apparatus according to one or more of the pre-
ceding claims, characterized in that said control
and monitoring element (60) is operatively connect-
ed to said means (42) for sensing the arc of the ro-
tation of said beam (17) about its own axis and to
said means for sensing the arc of the oscillation of
said lance (3) about said substantially vertical axis

(6).

The apparatus according to one or more of the pre-
ceding claims, characterized in that said electron-
ic control and monitoring element (60) is constituted
by a programmable microprocessor.

The apparatus according to one or more of the pre-
ceding claims, characterized in that said electron-
ic control and monitoring element (60) is connected
to a unit (65) for displaying the arc of the oscillation
of said lance on said substantially vertical plane.

The apparatus according to one or more of the pre-
ceding claims, characterized in that said electron-
ic control and monitoring element (60) is connected
to a unit (65) for displaying the arc of the oscillation
of said lance about said substantially vertical axis

(6).
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28. The apparatus according to one or more of the pre-

ceding claims, characterized in that said electron-
ic control and monitoring element (60) is connected
to a unit for displaying the arc of the rotation of said
upper portion (9) of the footing (7) relative to said
lower portion (8) about said substantially vertical ax-
is (10).

Patentanspriiche

1.

Vorrichtung zum Einblasen von Gasen oder Fluiden
im allgemeinen sowie von aus Partikeln bestehen-
den Stoffen, insbesondere zum Einblasen von Sau-
erstoff in Ofen zur Stahlerzeugung, mit einer Kon-
struktion (2) zum Halten zumindest einer Einblas-
lanze (3) und ersten Mitteln (40) zum Schwenken
der Lanze in einer im wesentlichen vertikalen Ebe-
ne, um den Auftreffwinkel (o) des von der Einblas-
lanze (3) abgegebenen Strahls relativ zu einer ho-
rizontalen Ebene zu verandern, dadurch gekenn-
zeichnet, daB die Haltekonstruktion (2) einen Fuf®
(7) mit einem oberen Teil (9) enthalt, welcher zwei
vertikale Fihrungen (12a, 12b) hat, die einen Wa-
gen (13) verschiebbar tragen, der seinerseits einen
Trager (17) tragt, welcher entlang einer im wesent-
lichen horizontalen Achse angeordnetist und in der
Nahe eines seiner Enden die quer zu dem um seine
Achse drehbaren Trager angeordnete Lanze halt,
und daf} die Vorrichtung erste Mittel (40) zum Be-
wegen der Einblaslanze in einer im wesentlichen
vertikalen Richtung und zweite Mittel (50, 51, 52)
zum Schwenken der Lanze (3) um eine im wesent-
lichen vertikale Achse (6) enthalt, und dal das
Schwenken der Lanze durch die ersten Mittel (40)
von der horizontalen Ebene aus sowohl nach oben
als auch nach unten erfolgt, wobei die ersten Mittel
einen fluidbetatigten Zylinder (40) enthalten, der
schwenkbar mit dem Trager (13) sowie mit einem
Vorsprung (41) verbunden ist, der seitlich von dem
Trager absteht, und wobei die zweiten Mittel einen
Getriebemotor (50) enthalten, der an dem Trager
befestigt ist und zum Einwirken auf die Lanze (3)
eine Zahnstangenubertragung (51, 52) hat.

Vorrichtung nach Anspruch 1, gekennzeichnet
durch Mittel (60) zum Begrenzen des Schwenkbo-
gens der Lanze (3) in derim wesentlichen vertikalen
Ebene.

Vorrichtung nach den Anspriichen 1 und 2, ge-
kennzeichnet durch Mittel (55) zum Erfassen der
Hoéhe der Lanze.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriche, dadurch gekennzeichnet,
daR die Mittel (60) zum Begrenzen des Schwenk-
bogens der Lanze in der vertikalen Ebene mit den
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1.

Mitteln (55) zum Erfassen der Hohe der Lanze (3)
wirksam verbunden sind, um den Schwenkbogen
der Lanze in der vertikalen Ebene in Abhangigkeit
ihrer Hohe zu begrenzen.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriche, gekennzeichnet durch Mit-
tel (32, 33, 34) zum Einfiihren und Herausziehen
der Lanze (3) in den bzw. aus dem Ofen (5).

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriche, gekennzeichnet durch Mit-
tel (35) zum Erfassen des Grades, zu dem die Lan-
ze (3) in den Ofen (5) eingefiihrt ist.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriche, gekennzeichnet durch Mit-
tel zum Begrenzen des Schwenkbogens der Lanze
(3) um die im wesentlichen vertikale Achse (6).

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daRB die Mittel zum Begrenzen des Schwenkbogens
der Lanze (3) um die im wesentlichen vertikale Ach-
se wirksam mit den Mitteln (35) zum Erfassen des
Grades, zu dem die Lanze in den Ofen eingefiihrt
ist, verbunden sind, um den Schwenkbogen der
Lanze um die im wesentlichen vertikale Achse (6)
in Abhangigkeit des Grades zu begrenzen, zu dem
die Lanze in den Ofen eingefihrt ist.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daB die Mittel (60) zum Begrenzen des Schwenk-
bogens der Lanze in der vertikalen Ebene wirksam
mit den Mitteln (35) zum Erfassen des Grades, zu
dem die Lanze (3) in den Ofen (5) eingefiihrt ist,
verbunden sind, um den Schwenkbogen der Lanze
in der vertikalen Ebene in Abhéngigkeit des Grades
zu begrenzen, zu dem die Lanze in den Ofen ein-
gefiihrt ist.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriche, dadurch gekennzeichnet,
daB die Mittel zum Bewegen der Lanze in der im
wesentlichen vertikalen Richtung ein Paar fluidbe-
tatigter Zylinder (30a, 30b) enthalten, die mit dem
oberen Teil (9) des Fulies (7) verbunden sind und
bei Aktivierung auf den Wagen (13) einwirken, um
ihn an den vertikalen Fiihrungen (12a, 12b) entlang
zu bewegen.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daR die Mittel (38) zum Erfassen der Hohe der Lan-
ze (3) Mittel zum Erfassen der Position des Wagens
(13) anden vertikalen Fihrungen (12a, 12b) haben.
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Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriche, dadurch gekennzeichnet,
daR der fluidbetatigte Zylinder (40) an dem Wagen
(13) befestigt ist und auf den Trager (17) einwirkt,
um diesen relativ zu dem Wagen zu drehen.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, gekennzeichnet durch Mit-
tel (42) zum Erfassen des Drehbogens des Tragers
(17) um seine Achse (18).

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriche, dadurch gekennzeichnet,
daR der Trager (17) die Lanze (3) so halt, daR sie
um eine im wesentlichen vertikale Achse (6) dreh-
bar ist.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriche, dadurch gekennzeichnet,
daR der Getriebemotor (50) Uber eine Zahnstan-
genlbertragung auf die Lanze (3) einwirkt, um die-
se um die im wesentlichen vertikale Achse (6) rela-
tiv zu dem Trager zu schwenken.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, gekennzeichnet durch Mit-
tel (55) zum Erfassen des Schwenkbogens der Lan-
ze um die im wesentlichen vertikale Achse (6).

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriche, dadurch gekennzeichnet,
daR die Mittel zum Erfassen des Schwenkbogens
der Lanze um die im wesentlichen vertikale Achse
aus einer Codiereinrichtung (55) bestehen, die die
Drehung der auf die Lanze (3) einwirkenden Ab-
triebswelle des Getriebemotors (50) erfal3t.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriche, dadurch gekennzeichnet,
daR der FuR (7) einen unteren Trageteil (8) und ei-
nen oberen Teil (9) enthalt, der die vertikalen Fih-
rungen (12a, 12b) tragt, wobei der obere Teil so von
dem unteren Teil getragen ist, dall er um eine ver-
tikale Achse (10) drehbar ist.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daB die Mittel zum Einflihren und Herausziehen der
Lanze in den bzw. aus dem Ofen einen Getriebe-
motor (32) enthalten, der an dem oberen Teil (9) des
FuBes (7) befestigt ist und ein Ritzel (33), welches
mit einem an dem unteren Teil des Fulies befestig-
ten Tellerrad (34) in Eingriff steht, um die vertikale
Drehachse des oberen Teils des Fuldes relativ zu
dem unteren Teil antreibt.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, gekennzeichnet durch Mit-
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tel zum Erfassen des Drehbogens des oberen Teils
(9) um die vertikale Achse relativ zum dem unteren
Teil (8) des Fulles (7).

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daB die Mittel zum Erfassen des Grades, zu dem
die Lanze in den Ofen eingefiihrt ist, eine Codier-
einrichtung (35) enthalten, die mitdem Getriebemo-
tor (32) verbunden ist, welcher die Drehung des
oberen Teils (9) des Fules (7) relativ zu dem unte-
ren Teil (8) bewirkt

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daR die Mittel zum Begrenzen des Schwenkbogens
der Lanze in der im wesentlichen vertikalen Ebene
ein elektronisches Steuer- und Uberwachungsele-
ment (60) enthalten, das wirksam mit den Mitteln
(38) zum Erfassen der Hohe der Lanze verbunden
ist und die Betatigung der Mittel zum Schwenken
der Lanze in der im wesentlichen vertikalen Ebene
steuert.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriche, dadurch gekennzeichnet,
daB die Mittel zum Begrenzen des Schwenkbogens
der Lanze um die im wesentlichen vertikale Achse
das elektronische Steuer- und Uberwachungsele-
ment (60) enthalten, wobei das Steuer- und Uber-
wachungselement wirksam mit den Mitteln (35)
zum Erfassen des Grades, zu dem die Lanze (3) in
den Ofen (5) eingefiihrt ist, verbunden ist und die
Betéatigung der zweiten Mittel (50) zum Schwenken
des Lanze um die im wesentlichen vertikale Achse
(6) steuert.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daR das Steuer- und Uberwachungselement (60)
wirksam mit den Mitteln (42) zum Erfassen des
Drehbogens des Tragers (17) um seine Achse so-
wie mit den Mitteln zum Erfassen des Schwenkbo-
gens der Lanze (3) um die im wesentlichen vertikale
Achse (6) verbunden ist.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daB das elektronische Steuer- und Uberwachungs-
element (60) ein programmierbarer Mikroprozessor
ist.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daB das elektronische Steuer- und Uberwachungs-
element (60) mit einer Einheit (65) zum Anzeigen
des Schwenkbogens der Lanze in der im wesentli-
chen vertikalen Ebene verbunden ist.
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Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriche, dadurch gekennzeichnet,
daB das elektronische Steuer- und Uberwachungs-
element (60) mit einer Einheit (65) zum Anzeigen
des Schwenkbogens der Lanze um die im wesent-
lichen vertikale Achse (6) verbunden ist.

Vorrichtung nach einem oder mehreren der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daB das elektronische Steuer- und Uberwachungs-
element (60) mit einer Einheit zum Anzeigen des
Drehbogens des oberen Teils (9) des FuRes (7) re-
lativ zu dem unteren Teil (8) um die im wesentlichen
vertikale Achse (10) verbunden ist.

Revendications

Appareil d'injection de gaz ou de fluides sous forme
normale ou particulaire, particulierement d'injection
d'oxygéne, dans des fours pour la production
d'acier, comprenant une structure (2) pour suppor-
ter au moins une lance d'injection (3), et des pre-
miers moyens (40) pour l'oscillation de ladite lance
dans un plan sensiblement vertical pour varier I'an-
gle d'impact (o) du jet délivré par ladite lance d'in-
jection (3) par rapport a un plan horizontal,
caractérisé en ce que ladite structure de support
(2) comprend un socle (7) ayant une portion supé-
rieure (9) qui présente deux guides verticaux (12a,
12b) qui supportent de fagon coulissante un chariot
(13), ledit chariot supportant une fleche (17) qui
s'étend le long d'un axe sensiblement horizontal et
supporte, a proximité de lI'une de ses extrémités, la-
dite lance, qui est agencée transversalement a la-
dite fléche, ladite fleche pouvant tourner autour de
son propre axe, et en ce que l'appareil comprend
des premiers moyens (40) pour déplacer ladite lan-
ce d'injection le long d'une direction sensiblement
verticale et des seconds moyens (50, 51, 52) pour
I'oscillation de ladite lance (3) autour d'un axe sen-
siblement vertical (6) et en ce que ladite oscillation
de la lance par lintermédiaire desdits premiers
moyens (40) a lieu a la fois vers le haut et vers le
bas a partir dudit plan horizontal, lesdits premiers
moyens comprenant un vérin actionné par fluide
(40) articulé au chariot (13) et a une patte (41) qui
fait saillie latéralement de ladite fleche, lesdits se-
conds moyens comprenant un motoréducteur (50)
monté sur la fleche et muni d'une transmission par
crémaillére (51, 52) pour agir sur la lance (3).

Appareil selon la revendication 1,

caractérisé en ce qu'il comprend des moyens (60)
pour délimiter I'arc d'oscillation de ladite lance (3)
dans ledit plan sensiblement vertical.

Appareil selon les revendications 1 et 2,
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caractérisé en ce qu'il comprend des moyens (55)
pour détecter I'élévation de ladite lance.

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que lesdits moyens (60) pour dé-
limiter I'arc d'oscillation de ladite lance dans ledit
plan vertical sont reliés, de fagon opératoire,
auxdits moyens (55) pour détecter I'élévation de la-
dite lance (3) de fagon a délimiter I'arc d'oscillation
de la lance dans ledit plan vertical en fonction de
son élévation.

Appareil selon I'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce qu'il comprend des moyens (32,
33, 34) pour insérer et extraire ladite lance (3) par
rapport audit four (5).

Appareil selon I'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce qu'il comprend des moyens (35)
pour détecter le degré d'insertion de ladite lance (3)
dans le four (5).

Appareil selon I'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce qu'il comprend des moyens pour
délimiter I'arc d'oscillation de ladite lance (3) autour
dudit axe sensiblement vertical (6).

Appareil selon I'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que lesdits moyens pour délimi-
ter I'arc d'oscillation de ladite lance (3) autour dudit
axe sensiblement vertical sont reliés, de fagon opé-
ratoire, auxdits moyens (35) pour détecter le degré
d'insertion de ladite lance dans le four, de fagon a
délimiter I'arc d'oscillation de ladite lance autour du-
dit axe sensiblement vertical (6) en fonction du de-
gré d'insertion de la lance dans le four.

Appareil selon I'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que lesdits moyens (60) pour dé-
limiter I'arc d'oscillation de ladite lance dans ledit
plan vertical sont reliés, de fagon opératoire,
auxdits moyens (35) pour détecter le degré d'inser-
tion de ladite lance (3) dans le four (5), de fagon a
délimiter I'arc d'oscillation de ladite lance dans ledit
plan vertical en fonction du degré d'insertion de la
lance dans le four.

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que lesdits moyens pour dépla-
cer ladite lance le long de ladite direction sensible-
ment verticale comprennent une paire de vérins ac-
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tionnés par fluide (30a, 30b)qui sont reliés a la por-
tion supérieure (9) dudit socle (7) et agissent, sur
ordre, sur ledit chariot (13) pour le déplacer le long
desdits guides verticaux (12a, 12b).

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que lesdits moyens (38) pour dé-
tecter I'élévation de ladite lame (3) comprennent
des moyens pour détecter la position dudit chariot
(13) le long desdits guides verticaux (12a, 12b).

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que ledit vérin actionné par flui-
de (40) est monté sur ledit chariot (13) et agit sur
ladite fleche (17) pour la faire tourner autour de son
axe par rapport audit chariot.

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce qu'il comprend des moyens (42)
pour détecter I'arc de rotation de ladite fleche (17)
autour de son propre axe (18).

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que ladite fleche (17) supporte
ladite lance (3) de sorte qu'elle peut tourner autour
d'un axe sensiblement vertical (6).

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que ledit motoréducteur (50)
agit, par l'intermédiaire de ladite transmission par
crémaillére, sur ladite lance (3) pour son oscillation
autour dudit axe sensiblement vertical (6) par rap-
port a ladite fleche.

Appareil selon I'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce qu'il comprend des moyens (55)
pour détecter lI'arc d'oscillation de ladite lance
autour dudit axe sensiblement vertical (6).

Appareil selon I'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que lesdits moyens pour détec-
ter I'arc d'oscillation de ladite lance autour dudit axe
sensiblement vertical sont constitués par un enco-
deur (55) qui détecte la rotation de I'arbre de sortie
dudit motoréducteur (50) qui agit sur ladite lance

3).

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que ledit socle (7) comprend une
portion de support inférieure (8) et une portion su-
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périeure (9) qui supporte lesdits guides verticaux
(12a, 12b), ladite portion supérieure étant suppor-
tée par ladite portion inférieure de sorte qu'elle peut
tourner autour d'un axe vertical (10).

Appareil selon I'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que lesdits moyens pour insérer
et extraire la lance par rapport au four comprennent
un motoréducteur (32) qui est monté sur la portion
supérieure (9) dudit socle (7) et actionne un pignon
(33) qui s'engréne avec une couronne dentée (34)
qui est fixée a ladite portion inférieure du socle
autour de I'axe vertical de rotation de ladite portion
supérieure du socle par rapport a la portion inférieu-
re.

Appareil selon I'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce qu'il comprend des moyens pour
détecter I'arc de rotation de ladite portion supérieu-
re (9), autour dudit axe vertical, par rapport a ladite
portion inférieure (8) du socle (7).

Appareil selon I'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que lesdits moyens pour détec-
ter le degré d'insertion de ladite lance dans le four
comprennent un encodeur (35) qui est relié audit
motoréducteur (32) qui actionne la rotation de la
portion supérieure (9) du socle (7) par rapport a la
portion inférieure (8).

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que lesdits moyens pour délimi-
ter I'arc d'oscillation de ladite lance dans ledit plan
sensiblement vertical comprennent un élément de
commande et de contrble électronique (60) qui est
relié, de fagon opératoire, auxdits moyens (38) pour
détecter I'élévation de ladite lance et commande
I'actionnement desdits moyens pour l'oscillation de
la lance dans ledit plan sensiblement vertical.

Appareil selon I'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que lesdits moyens pour délimi-
ter I'arc d'oscillation de adite lance autour dudit axe
sensiblement vertical comprennent ledit élément de
commande et de contrdle électronique (60), ledit
élément de contrble et de commande étant relié, de
fagon opératoire, auxdits moyens (35) pour détec-
ter le degré d'insertion de ladite lance (3) dans le
four (5) et commander l'actionnement desdits se-
conds moyens (50) pour l'oscillation de ladite lance
autour de I'axe sensiblement vertical (6).

Appareil selon I'une ou plusieurs des revendica-
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tions précédentes,

caractérisé en ce que ledit élément de contrble et
de commande (60) est relié, de fagon opératoire,
auxdits moyens (42) pour détecter I'arc de rotation
de ladite fleche (17) autour de son propre axe et
auxdits moyens pour détecter I'arc d'oscillation de
ladite lance (3) autour dudit axe sensiblement ver-
tical (6).

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que ledit élément de contrdle et
de commande électronique (60) est constitué par
un microprocesseur programmable.

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que ledit élément de contrdle et
de commande électronique (60) est relié a une unité
(65) pour afficher I'arc d'oscillation de ladite lance
dans ledit plan sensiblement vertical.

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que ledit élément de contrdle et
de commande électronique (60) estrelié a une unité
(65) pour afficher I'arc d'oscillation de ladite lance
autour dudit axe sensiblement vertical (6).

Appareil selon l'une ou plusieurs des revendica-
tions précédentes,

caractérisé en ce que ledit élément de contréle et
de commande électronique (60) estrelié a une unité
pour afficher I'arc de rotation de ladite portion supé-
rieure (9) du socle (7) par rapport a ladite portion
inférieure (8) autour dudit axe sensiblement vertical
(10).
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