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Description

Field of application

[0001] The present invention regards a machine for
the continuous forming of a lead strip.

[0002] The present machine is intended to be em-
ployedintheindustrial processes of production of electric
storage batteries for making a lead strip with large width,
adapted to then be employed in conventional processes
of rolling for subsequent steps of molding, incision or ex-
pansion for the formation of the grids intended to be em-
ployed with positive or negative polarity in the lead elec-
tric storage batteries.

State of the art

[0003] In the industrial field of production of electric
storage batteries, there is the particular need to obtain,
with low-cost processes, continuous high-quality lead
strips with which the lead grids with positive or negative
polarity are then made, by means of conventional proc-
esses of molding or forming via incision or expansion.
[0004] The aforesaid properties are well-known to be
attained by means of rolling of a strip obtained via con-
tinuous casting of molten lead, with thickness typically of
about 1 - 3 mm.

[0005] The presentinvention therefore refers to the in-
dustrial field of production of lead strips of large width,
with such term a width being intended that is advanta-
geously greater than 200 mm, intended to be subse-
quently processed in order to obtain the aforesaid grids
or plates for electric storage batteries.

[0006] Known from patent EP 1078703 is a machine
for the continuous production of a steel strip, which is
provided with two counter-rotating rollers delimiting on
the upper part, together with two lateral sides, a tank for
containing the molten steel. The rollers are spaced from
each other by a slit which is arranged at the bottom of
the tank, and which is traversed by a flow of steel that is
cooled in contact with the surface of the rollers so as to
exit from the rollers in the form of a continuous strip.
[0007] Inthe passage through the slit, the metal is par-
tially drawn so as to exit in the form of a continuous strip
with the desired thickness.

[0008] The machine with counter-rotating rollers for the
continuous production of a steel strip, described briefly
above, is nevertheless not adapted for the production of
a very wide strip with high quality standards.

[0009] Known in the field of production of lead strips is
a machine "wheel-and-belt" in the technical jargon of the
field. Such machine provided with at least three counter-
rotating rollers, including a molding roller interposed be-
tween two centering rollers, and a steel strip wound as
aring on such rollers.

[0010] The molding roller is provided with two ring-
shaped shoulders which define, with the steel strip, a
molding chamber. The latter is intended to receive a flow
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of molten lead at an inlet section and to release the
formed strip in the form of a solidified continuous strip at
an outlet section thereof.

[0011] More clearly, the molding chamber defines, with
its elongated rectangular cross section, the shape of the
strip to be formed.

[0012] The molding roller and the two centering rollers
are mechanically associated with each other, one on top
of the other, and are rotated around three corresponding
substantially horizontal and parallel axes.

[0013] The molding roller is provided with an electric
motor for its driving in rotation while the two centering
rollers are idle and driven in rotation through the steel
strip. The latter is closed and wound as a ring on the
aforesaid three rollers as well as on a further tensioning
roller flanking the other three superimposed rollers.
[0014] The steelstrip is placed in abutment against the
two ring-shaped shoulders of the molding roller, and fac-
es the external cylindrical surface of the same molding
roller for a circular section of the latter in which it delimits
the aforesaid molding chamber.

[0015] In operation, the molten lead is introduced tan-
gentially to the molding roller into the inlet section of the
aforesaid molding chamber and is then accompanied
within the latter along the circular sector up to the outlet
section, where it exits tangentially in solidified form.
[0016] The steel strip is driven in rotation along its
closed path by the molding roller, and rests on the ring-
shaped shoulders of the latter atthe lateral edges thereof.
Therefore, the central band of the steel strip does not
rest on the molding roller and is suspended in front of the
cylindrical surface of the molding roller.

[0017] Inthe case of forming of a continuous lead strip
provided with large width, in particular greater than 200
mm, the steel strip tends to be deformed by thermal ex-
pansion due to the heat that is transmitted thereto by the
molten lead. Consequently, the steel strip tends to slightly
collapse towards the interior of the molding chamber con-
taining the molten lead.

[0018] Such collapse of the steel strip causes a de-
crease of the thickness of the molten lead at the central
band thereof, thus with the formation of a continuous strip
with altered cross section due to the aforesaid collapse
of the steel strip. The lead strip therefore requires a fur-
ther step of flattening, up to obtaining a cross section with
uniform thickness.

[0019] In order to overcome this drawback, and allow
the formation of lead strips with large width, a machine
of "wheel-and-belt" type is known from the European pat-
ent EP 798060, of the type described up to now and pro-
vided with lifting magnets arranged as an arch around
the molding roller at the molding chamber, in order to
attract and lift the central band of the steel strip and avoid
its collapse towards the interior of the molding chamber.
[0020] The machine for the continuous forming of a
lead strip of the document EP 798060, described briefly
up to now, has in practice shown that it does not lack
drawbacks.
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[0021] Afirstdrawback lies in the fact that the magnets
arranged around the molding roller attract the steel strip,
which tends to be lifted from the ring-shaped shoulders,
allowing a lower lateral seal with the risk of an undesired
exit of the molten lead from the molding chamber.
[0022] A further drawback lies in the fact that the mag-
nets attract the steel strip, which tends to adhere to the
latter, slowing its advancement and negatively affecting
machine operation.

[0023] A further drawback lies in the fact that the mag-
nets are very energy-consuming, if they are made by
means of electromagnets provided with a reel of electri-
cally conductive material traversed by an electric current.
[0024] Inany case, one such system for lifting the steel
strip by means of magnets is structurally more complex
and costly to achieve.

[0025] Known from patent JP H0323040 is an appara-
tus for molding metal strips, which comprises two oppo-
site advancing strips, between which the molten metal is
injected. Behind each advancing strip, a cooling block is
arranged, provided with a central cavity for absorbing the
thermal expansion of the advancing strip during the op-
erating processes.

[0026] Also known from patent US 4,498,519 is an ap-
paratus for the production of lead strips provided with
counter-rotating rollers adapted to receive the molten
metal coming from a crucible in order to make a strip with
width of 400 mm and thickness of 1 mm.

[0027] The latter two apparatuses of known type, how-
ever, do not allow resolving the abovementioned prob-
lems of the prior art.

Presentation of the invention

[0028] In this situation, the problem underlying the
present invention is therefore that of overcoming the
drawbacks manifested by the machines of known type,
by providing machine for the continuous forming of a lead
strip which allows producing lead strips with large width
and with high quality standard.

[0029] A further object of the present invention is to
make a machine which is very simple structurally and
inexpensive to make.

[0030] A furtherobject of the present finding is to make
a machine that is entirely reliable in operation and which
requires little maintenance.

[0031] A further object of the present invention is to
make a machine that allows making an optimal seal of
the chamber containing the molten lead.

[0032] The above cited problem is resolved through
the apparatus as disclosed in independent claim 1. Fur-
ther embodiments of the apparatus are disclosed in the
dependent claims.

Brief description of the drawings

[0033] The technical characteristics of the finding, ac-
cording to the aforesaid objects, can be clearly seen in

10

15

20

25

30

35

40

45

50

55

the contents of the below-reported claims and the advan-
tages thereof willbe more evidentin the following detailed
description, made with reference to the enclosed draw-
ings, which represent several merely exemplifying and
non-limiting embodiments of the invention in which:

FIG. 1 shows a side view of the machine for the con-
tinuous forming of a lead strip, object of the present
invention;

FIG. 2 shows a schematic side view of the machine
illustrated in figure 1, with some parts removed in
order to better illustrate other parts;

FIG. 3 shows a top sectional view of the machine
illustrated in figure 1 according to the trace IlI-1ll of
figure 2 itself;

FIG. 4 shows a front sectional view of the machine
illustrated in figure 1 according to the trace IV-IV of
figure 2 itself;

FIG. 5 shows a side view of a detail of the machine
of figure 1 relative to a molding roller and to a first
and a second centering roller, with some parts re-
moved in order to better illustrate other parts.

Detailed description of a preferred embodiment

[0034] With reference to the enclosed drawings, refer-
ence number 1 overall indicates a machine for the con-
tinuous forming of a lead strip, object of the present in-
vention.

[0035] The lead strip produced by this machine is ad-
vantageously intended to be employed in conventional
processes for the formation of lead grids and/or plates
to be employed with positive or negative polarity in elec-
tric storage batteries.

[0036] The strip formed with the machine, object of the
present invention, generically indicated as made with
lead, should nevertheless be intended as obtained with
any one lead alloy susceptible of being employed for the
production of the grids and/or plates for electric storage
batteries.

[0037] With particular reference to the enclosed fig-
ures, the machine 1 is provided with a support structure
2 intended to be resting on the ground, at least one mold-
ing roller 3 rotatably supported by the support structure
2 around a first rotation axis X, provided with an outer
surface 17 with substantially cylindrical form associated
with two ring-shaped shoulders 15, 16 that are substan-
tially parallel to each other. Such ring-shaped shoulders
15, 16 are preferably positioned and fixed at two circum-
ferential edges which delimit the outer surface 17 of the
molding roller 3.

[0038] In accordance with the preferred embodiment
of the machine 1 illustrated in the enclosed figures, the
ring-shaped shoulders 15, 16 are raised in a single body
from the outer surface 17 of the molding roller 3.

[0039] Otherwise, in accordance with a further embod-
iment of the machine 1, not illustrated in the enclosed
figures, the ring-shaped shoulders 15, 16 are mechani-
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cally fixed to the molding roller 3, e.g. by means of welding
or by means of coupling via hot deformation.

[0040] The machine 1, object of the present invention,
also comprises a molding chamber 6, which remains de-
fined between the outer surface 17 of the molding roller
3 and the ring-shaped shoulders 15, 16 and is extended
between an inlet section 8 adapted to receive a contin-
uous flow of molten lead and an outlet section 9 adapted
to release a continuous lead strip.

[0041] Advantageously, the molding chamber 6 has
substantially rectangular cross section and is extended
over a path with arc of circumference from the inlet sec-
tion 8 to the outlet section 9 along the outer surface 17
of the molding roller 3. The chamber thus defined rotates
from the inlet section to the outlet section. Such sections
are defined between the molding roller and two centering
rollers indicated hereinbelow.

[0042] Inorderto facilitate the movement of the molten
lead by gravity, the inlet section 8 is placed at a greater
height than the outlet section 9.

[0043] The machine 1 also comprises a steel strip 4
closed in aloop, at least partially wound around the mold-
ingroller 3in abutmentagainstthe ring-shaped shoulders
15, 16 to close the molding chamber 6.

[0044] Preferably, the steel strip 4 is made of stainless
steel, thermally resistant and is provided with a thickness
comprised between 1 and 4 mm and in particular com-
prised between 1.5 mm and 2.5 mm, and is provided with
atransverse width comprised between 250 mm and 550
mm and in particular comprised between 350 mm and
500 mm.

[0045] Advantageously, the machine 1 also comprises
feeding means 10 positioned at the inlet section 8 of the
molding chamber 6, adapted to introduce at its interior
the continuous flow of molten lead to be formed.

[0046] More in detail, the feeding means 10 comprise
an introduction head 20 provided with a perforated lip 21
facing the inlet section 8, from which the continuous flow
of molten lead is intended to exit, a delivery duct 23 which
hydraulically connects the introduction head 20 with a
crucible of molten lead (not illustrated in the enclosed
figures and per se well-known to the man skilled in the
art) and at least one valve 22 placed to intercept the de-
livery duct 23, actuatable for varying in a controlled man-
ner the flow rate of the molten lead flow exiting from the
perforated lip 21 and intended to be introduced in the
inlet section 8 of the molding chamber 6, tangentially with
respect to the outer surface 17 of the molding roller 3.
[0047] Preferably, the outer surface 17 of the molding
roller 3 is knurled with transverse striation in order to fa-
cilitate a friction engagement with the continuous flow of
molten lead that enters into the chamber 6, in order to
force itto travel through the molding chamber 6 itself from
the inlet section 8 to the outlet section 9.

[0048] According to the idea underlying the presentin-
vention, the machine 1 for the continuous forming of a
lead strip also comprises at least one forming roller 7
rotatably supported by the support structure 2 around a
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second rotation axis Y substantially parallel to the first
rotation axis X and provided with an arched profile 11 on
which the closed-loop steel strip 4 is at least partially
wound. The arched profile 11 forms a curving 12 on the
steel strip 4 provided with a concavity directed towards
the interior of the closed loop.

[0049] Preferably, the curving 12 of the steel strip 4
confers, at a median section 28 thereof, a height that is
higher than its edges 29, intended to abut against the
lateral shoulders 15, 16 of the molding roller 3.

[0050] The deformation produced by the arched profile
11 of the forming roller is of plastic type. The concavity
associated with the aforesaid curving 12, at the molding
chamber 6, is directed towards the interior of the same
chamber 6 in order to compensate for the collapse that
is verified at the median section 28 of the steel strip along
the arch of the molding roller 3 at the chamber 6 itself.
[0051] Therefore, the curving 12 confers to the steel
strip 4 a greater resistance to deformation by thermal
expansion atthe molding chamber 6, preventing the steel
strip 4 from collapsing towards the flow of molten lead
and thus preventing a deformation of the lead strip exiting
from the chamber 6, which is therefore provided with a
substantially constant cross section along the entire
width thereof.

[0052] In accordance with the preferred embodiment
illustrated in the enclosed figures, the machine 1 com-
prises a first centering roller 18 and a second centering
roller 19 rotatably supported by the support structure 2
respectively around a third rotation axis W and a fourth
rotation axis Z substantially parallel to each other and to
the first rotation axis X of the molding roller 3. Such mold-
ing roller 3 is interposed between the first centering roller
18 and the second centering roller 19.

[0053] Moreindetall, thefirstand the second centering
roller 18, 19 are supported by the support structure 2
substantially superimposed on each other, with the mold-
ing roller 3 interposed between them and with which the
inlet 8 and outlet 9 sections of the molding chamber 6
are defined.

[0054] The steel strip 4 closed in a loop is wound
around the forming roller 7, the first centering roller 18,
the molding roller 3 and the second centering roller 19.
[0055] The molding roller 3, the forming roller 7, the
first and the second centering roller 18, 19 are provided
with corresponding shafts rotatably constrained to the
support structure 2 and driven to rotate around the re-
spective rotation axes X, Y, W, and Z by motorization
means (not illustrated in the enclosed figures).

[0056] More in detail, such motorization means com-
prise an electric motor, connected by means of a trans-
mission belt to a gear motor operatively connected to the
shaft of the molding roller 3. Therefore, the electric motor
rotates the molding roller 3, which moves the steel strip
4 along a closed path, around the rollers 3, 7, 18, 19 of
the machine 1.

[0057] In this manner, when the motorization means
are actuated and rotate the molding roller 3, the first and
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the second centering roller 18, 19 are driven by the steel
strip 4 and are counter-rotating with respect to the mold-
ing roller 3 itself.

[0058] In accordance with the embodiment illustrated
in the enclosed figure 2, the steel strip 4 engages the first
and the second centering roller 18, 19 in a position dia-
metrically opposite with respect to the position in which
it engages the molding roller 3, therefore imparting a ro-
tation in opposite sense to the first and to the second
centering roller 18, 19 (in particular in clockwise sense,
with reference to the embodiment illustrated in the en-
closed figures) with respect to the sense (counter-clock-
wise, with particular reference to the enclosed figures)
of the rotation imparted to the molding roller 3 itself.
[0059] Advantageously, the first and the second
centering roller 18, 19 are each provided with two ring-
like centering edges, adapted to contain therebetween
the steel strip 4 in the desired position during its move-
ment along the closed path, in order to precisely direct
the steel strip 4 itself to close the molding chamber 6.
[0060] Between the first centering roller 18, the mold-
ing roller 3 and the second centering roller 19, the steel
strip 4 delineates a double S path provided with a first
inflection point 36 at the inlet section 8 and a second
inflection point 37 at the outlet section 9 of the molding
chamber 6. The steel strip 4, when it travels along the
first and second inflection point 36, 37, modifies the ori-
entation of the concavity of the curving 12 thereof.
[0061] More clearly, the concavity of the curving 12 of
the steel strip 4 that exits from the forming roller 7 directed
towards the interior of the closed loop is, after the first
inflection point 36, at the inlet section 8 of the molding
chamber 6, directed towards the outside of the closed
loop or towards the interior of the same molding chamber
6. Subsequently, the steel strip 4, after having left the
outlet section 9 at the second inflection point 37, once
again changes the orientation of the concavity of the curv-
ing 12 thereof, bringing it back directed towards the in-
terior of the closed loop.

[0062] At the first and second inflection point 36, 37,
the orientation of the concavity of the curving 12 is
changed since the median section 28 of the steel strip 4
with greater height follows a longer path than the lateral
edges 29 with lower height and therefore is provided with
a greater tangential velocity than that of the lateral edges
29.

[0063] In this situation, when the steel strip 4 is moved
along the first inflection point 36 at the inlet section 8 of
the molding chamber 6, the median section 28 is forced
to snap between the lateral edges 29, moving away from
the molding chamber 6, so as to maintain the concavity
of the curving 12 directed towards the first rotation axis
X of the molding roller 3 so to be able to continue to follow
alonger path than the lateral edges 29. In the same man-
ner, when the steel strip 4 is moved along the second
inflection point 37 at the outlet section 9 of the molding
chamber 6, the median section 28 is once again forced
to snap between the lateral edges 29 in order to continue
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to follow the aforesaid longer path at greater velocity than
the lateral edges 29. In other words, the curving 12 is
once again overturned, in order to return into the position
at which it was formed by the forming roller 7.

[0064] More in detail, the steel strip 4 in abutment
againstthe ring-shaped shoulders 15, 16 associated with
the molding roller 3 is susceptible of being deformed by
thermal expansion, due to the heat transmitted by the
flow of molten lead that travels through the molding cham-
ber 6 on the outer surface 17 of the molding roller 3.
[0065] Atthe molding chamber 6, the curving 12 of the
steel strip 4 imparted by the forming roller 7 has a con-
cavity always directed towards the interior of the molding
chamber 6 itself, and in particular directed towards the
flow of molten lead, in order to not compress it and not
deform the lead strip exiting from the outlet section 9.
[0066] Therefore, the curving 12 confers, to the steel
strip 4, an arched bridge-like structure, laterally in abut-
ment against the ring-shaped shoulders 15, 16, which is
structurally solid and prevents the steel strip 4 from col-
lapsing towards the interior of the molding chamber 6
due to the heat transmitted by the molten lead, therefore
preventing the steel strip 4 from crushing the flow of mol-
ten lead and deforming the lead strip exiting from the
outlet section 9 of the molding chamber 6.

[0067] Advantageously, the arched profile 11 of the
forming roller 7 is raised with respect to a cylindrical gen-
eratrix 13 centered on the rotation axis Y and which is
extended starting from the lateral sides of the outer sur-
face of the forming roller 7, with a maximum height D
comprised between 0.5 - 5 mm at the median section 28
of the steel strip 4, and progressively laterally decreases
along the lateral edges 29 of the strip 4 itself, which are
intended to abut against the ring-shaped shoulders 15,
16 associated with the molding roller 3.

[0068] In accordance with the preferred embodiment
illustrated in the enclosed figures, the machine 1 com-
prises a plurality of flattening rollers 5 rotatably supported
by the support structure 2 and placed outside the molding
chamber 6 in proximity to the inlet section 8 in contact
with the steel strip 4, in order to maintain the latter to
close the molding chamber 6 against the ring-shaped
shoulders.

[0069] In order to limit the possible deformations (in
particular a convexity) of the lead strip due to the curving
12 of the steel strip 4, which would lead to having a thicker
lead strip at a central band thereof, the flattening rollers
5 limit the aforesaid curving 12 to a maximum deflection
comprised between 0.2 and 1 mm.

[0070] In operation, the flattening rollers 5 press the
steel strip 4 and elastically deform the curving 12. In this
manner, the flow of molten lead is forced to assume a
substantially plate-like shape with substantially rectan-
gular and constant cross section, considerably decreas-
ing the risk that a convexity could form at the median
section 28 of the steel strip 4, due to the curving 12.
[0071] Advantageously, the support structure 2 com-
prises a curved frame 24 arranged externally around the
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molding chamber 6 and facing the steel strip 4. Such
curved frame 24 rotatably supports the aforesaid flatten-
ing rollers 5, maintaining them in abutment against the
steel strip 4, in order to push such strip in abutment
against the ring-shaped shoulders 15, 16, ensuring the
sealed closure of the molding chamber 6 and decreasing
the height D of the curving 12 generated by the forming
roller.

[0072] The machine 1, object of the present invention,
also comprises cooling means 25 operatively associated
with the molding roller 3, to cool the continuous flow of
molten lead into the molding chamber 6, introduced by
the feeding means 10, and allow a quick forming of the
desired lead strip.

[0073] More in detail, the cooling means 25 comprise
a plurality of external nozzles 26 mechanically supported
by the curved frame 24 of the support structure 2, directed
towards the steel strip 4, placed to close the molding
chamber 6, and in flow connection with pumping means
adapted to feed such external nozzles 26 with a flow rate
of cooling water. In operation, the external nozzles 26 of
the cooling means 25 spray water on the steel strip 4 in
order to cool it during the forming of the lead strip and
prevent its deformation by thermal expansion.

[0074] In accordance with the preferred embodiment
illustrated in the enclosed figures, the molding roller 3 is
internally hollow and delimits a cylindrical volume. The
cooling means 25 comprise a plurality of internal nozzles
27 radially arranged within the cylindrical volume delim-
ited by the molding roller 3, directed from the interior to-
wards the outer surface 17 of the molding roller 3 and in
flow connection with the aforesaid pumping means
adapted to feed the internal nozzles 27 with a flow rate
of cooling water. In operation, the internal nozzles 27 of
the cooling means 25 spray water on the outer surface
17 in order to cool it during the forming of the lead strip.
[0075] The machine 1, object of the invention, also
comprises detachment means 30 positioned at the outlet
section 9 of the molding chamber 6 to detach the lead
strip from the steel strip 4, on which it is set during the
forming inside the molding chamber 6.

[0076] More in detail, the detachment means 30 com-
prise a blade 31 positioned at the outlet section 9, tan-
gentially with respect to the second centering roller 19,
adapted to detach the lead strip from the steel strip 4 and
to act as a slide for the lead strip in order to direct it
towards the outside of the machine 1. The detachment
means 30 also comprise atleastone accompanying roller
32 rotatably supported in an idle manner by a bracket 33
of the support structure 2, adapted to accompany the
movement of the lead strip once detached from the steel
strip 4 of the machine 1 by means of the interception of
the blade 31.

[0077] Advantageously, the machine 1, object of the
present invention, comprises tightening means 35 sus-
ceptible of being activated in order to move the forming
roller 7. For such purpose, the latter is mechanically as-
sociated with a movable section 34 susceptible of sliding
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on the support structure 2, between a work position, il-
lustrated in the enclosed figures 1 and 2, in which it main-
tains the steel strip 4 taut and allows a normal operation
of the machine 1, and a rest position in which the forming
roller 7 releases the steel strip 4, which can be removed
in order to allow a cleaning or a maintenance of the ma-
chine 1, object of the invention.

[0078] The findingthus conceived therefore attains the
pre-established objects.

[0079] The machine 1 for the continuous forming of a
lead strip, object of the present invention, allows produc-
ing lead strips with large width, in particular with width
comprised between 250 and 550 mm, with high quality
standard and low cost.

[0080] Inaddition, the machine 1, object of the present
invention, is inexpensive to make, requires little mainte-
nance and allows forming lead strips without deforma-
tions due to the collapse of the steel strip, caused by
thermal expansion.

Claims

1. Machine for the continuous forming of a lead strip,
which comprises:

- a support structure (2) intended to be resting
on the ground;

- at least one molding roller (3) rotatably sup-
ported by said support structure (2) around a
first rotation axis (X), provided with an outer sur-
face (17) with which two parallel ring-shaped
shoulders are associated (15, 16);

a molding chamber (6) remaining defined be-
tween said outer surface (17) and said ring-
shaped shoulders (15, 16), extending between
an inlet section (8) adapted to receive a contin-
uous flow of molten lead and an outlet section
(9) adapted to release a continuous lead strip;
- asteel strip (4) closedin aloop, at least partially
wound around said molding roller (3) in abut-
ment against said ring-shaped shoulders (15,
16) to close said molding chamber (6);

- atleast one forming roller (7) rotatably support-
ed by said support structure (2) around a second
rotation axis (Y) parallel to the first rotation axis
(X);

characterized in that said least one forming roller
(7) is provided with an arched profile (11) around
which said closed loop steel strip (4) is at least par-
tially wound;

said arched profile (11) forming a curving (12) on
said steel strip (4) provided with a concavity facing
the inside of the closed loop.

2. Machine for the continuous forming of a lead strip
according to claim 1, characterized in that between
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said inlet section (8) and said outlet section (9) of
said molding chamber (6), said curving (12) of said
steel strip (4) is provided with the concavity facing
the outside of the closed loop and the inside of said
molding chamber (6).

Machine for the continuous forming of a lead strip
according to claim 1, characterized in that said
arched profile (11) of said forming roller (7) raises
from a cylindrical generatrix (13) thereof of height
(D) comprised between 0.5-5 mm.

Machine for the continuous forming of a lead strip
according to claim 1, characterized in that it com-
prises a first centering roller (18) and a second
centering roller (19) rotatably supported by said sup-
port structure (2) respectively around a third rotation
axis (W) and a fourth rotation axis (Z) parallel to each
other and to the first rotation axis (X) of said molding
roller (3);

said molding roller (3) being interposed between said
first centering roller (18) and said second centering
roller (19).

Machine for the continuous forming of a lead strip
according to claim 4, characterized in that said
closed loop steel strip (4) is wound around said form-
ingroller(7), saidfirst centeringroller (18), said mold-
ing roller (3) and said second centering roller (19),
forming a double S closed path provided with a first
inflection point (36) at said inlet section (8) of said
molding chamber (6) and a second inflection point
(37) at said outlet section (9) of said molding cham-
ber (6).

Machine for the continuous forming of a lead strip
according to any one of the preceding claims, char-
acterized in that it comprises a plurality of flattening
rollers (5) rotatably supported by said support struc-
ture (2) and placed externally to said molding cham-
ber (6) in proximity to said inlet section (8) in contact
with said steel strip (4), so as to maintain said steel
strip (4) to close said molding chamber (6).

Machine for the continuous forming of a lead strip
according to claim 6, characterized in that said flat-
tening rollers (5) delimit the aforesaid curving (12)
of said steel strip (4) with a maximum deflection com-
prised between 0.2 and 1 mm.

Machine for the continuous forming of a lead strip
according to claim 1, characterized in that it com-
prises cooling means (25) operatively associated
with said molding roller (3), to cool the continuous
flow of molten lead in the molding chamber (6).

Machine for the continuous forming of a lead strip
according to any one of the preceding claims, char-
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acterized in that it comprises detachment means
(30) placed at the outlet section (9) of the molding
chamber (6) to detach the lead strip from the steel
strip (4).

Patentanspriiche

Vorrichtung zum kontinuierlichen GieRRen von Blei-
bandern, die Folgendes umfasst:

- eine Tragerstruktur (2), die auf dem Boden ru-
hen soll;

- mindestens eine um eine erste Drehachse (X)
drehbar von der genannten Tragerstruktur (2)
getragene GielRwalze (3) mit einer AuBenflache
(17), mit der zwei parallele ringférmige Seiten-
teile verbunden sind (15, 16);

- eine zwischen der genannten AuBenflache
(17) und den genannten ringférmigen Seitentei-
len (15, 16) definierte GieRkammer (6), die zwi-
schen einem Eintrittsabschnitt (8), der geeignet
ist, einen kontinuierlichen Fluss geschmolzenen
Bleis aufzunehmen, und einem Austrittsab-
schnitt (9), der geeignet ist, ein kontinuierliches
Bleiband auszugeben, verlauft;

- ein zu einem Ring geschlossenes Stahlband
(4), das mindestens teilweise um die genannte
GieRwalze (3) gewickelt ist und an den genann-
ten ringférmigen Seitenteilen (15, 16) anliegt,
um die genannte GieBkammer (6) zu schlieRen;
- mindestens eine um eine zweite Drehachse
(Y) parallel zu der ersten Drehachse (X) drehbar
von der genannten Tragerstruktur getragene
Formwalze (7);

dadurch gekennzeichnet, dass die genannte min-
destens eine Formwalze (7) mit einem gewdlbtem
Profil (11) ausgestattetist, um das das zu einem Ring
geschlossene genannte Stahlband (4) mindestens
teilweise gewickelt ist;

wobei das genannte gewdlbte Profil (11) eine Krim-
mung (12) auf dem genannten Stahlband (4) bildet,
die mit einer zur Innenseite des geschlossenen
Rings gerichteten Konkavitat ausgestattet ist.

Vorrichtung zum kontinuierlichen GieRRen von Blei-
bandern nach Anspruch 1, dadurch gekennzeich-
net, dass zwischen dem genannten Eintrittsab-
schnitt (8) und dem genannten Austrittsabschnitt (9)
der genannten GieBkammer (6) die genannte Krim-
mung (12) des genannten Stahlbands (4) mit der
Konkavitat versehen ist, die zur AuRenseite des ge-
schlossenen Rings und zur Innenseite der genann-
ten Gielkammer (6) gerichtet ist.

Vorrichtung zum kontinuierlichen GieRRen von Blei-
bandern nach Anspruch 1, dadurch gekennzeich-
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net, dass das gewdlbte Profil (11) der genannten
Formwalze (7) von einer zylindrischen Mantellinie
(13) derselben auf einer Hohe (D) zwischen 0,5 und
5 mm nach oben verlauft.

Vorrichtung zum kontinuierlichen Gie3en von Blei-
bandern nach Anspruch 1, dadurch gekennzeich-
net, dass sie eine jeweils um eine dritte Drehachse
(W) und eine vierte Drehachse (Z), die zueinander
und zu der ersten Drehachse (X) der genannten
GieRBwalze (3) parallel sind, drehbar von der genann-
ten Tragerstruktur (2) getragene erste Zentrierwalze
(18) und zweite Zentrierachse (19) umfasst;

wobei die GieBwalze (3) zwischen der genannten
ersten Zentrierwalze (18) und der genannten zwei-
ten Zentrierwalze (19) eingesetzt ist.

Vorrichtung zum kontinuierlichen Gief3en von Blei-
bandern nach Anspruch 4, dadurch gekennzeich-
net, dass das genannte zu einem Ring geschlosse-
ne Stahlband (4) um die genannte Formwalze (7),
die genannte erste Zentrierwalze (18), die genannte
GieRBwalze (3) und die genannte zweite Zentrierwal-
ze (19) gewickelt ist und so eine s-férmige geschlos-
sene Strecke bildet, die mit einem ersten Biegepunkt
(36) an dem genannten Eintrittsbereich (8) der ge-
nannten Gielkammer (6) und einem zweiten Biege-
punkt (37) an dem genannten Austrittsbereich (9)
der genannten Giell(kammer (6) ausgestattet ist.

Vorrichtung zum kontinuierlichen Gief3en von Blei-
bandern nach einem beliebigen der vorangegange-
nen Anspriche, dadurch gekennzeichnet, dass
sie eine Vielzahl von drehbar von der genannten Tra-
gerstruktur (2) getragenen und auf3erhalb der ge-
nannten GieRkammer (6) in der Nahe des genannten
Eintrittsbereichs (8) platzierte Abflachwalzen (5) in
Kontakt mit dem genannten Stahlband (4) umfasst,
um das genannte Stahlband (4) so zu halten, dass
es die genannte Giell(kammer (6) schlief3t.

Vorrichtung zum kontinuierlichen Gief3en von Blei-
bandern nach Anspruch 6, dadurch gekennzeich-
net, dass die genannten Abflachwalzen (5) die zuvor
genannte Krimmung (12) des genannten Stahl-
bands (4) mit einer maximalen Durchbiegung zwi-
schen 0,2 und 1 mm begrenzen.

Vorrichtung zum kontinuierlichen Gief3en von Blei-
bandern nach Anspruch 1, dadurch gekennzeich-
net, dass sie operativ mit der genannten GieRwalze
(3) verbundene Kiihlelemente (25) umfasst, um den
kontinuierlichen Fluss geschmolzenen Bleis in die
GieBkammer (6) zu kihlen.

Vorrichtung zum kontinuierlichen Gief3en von Blei-
bandern nach einem beliebigen der vorangegange-
nen Anspriche, dadurch gekennzeichnet, dass
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sie an dem Austrittsabschnitt (9) der Gief(kammer
(6) platzierte Abléseelemente (30) umfasst, um das
Bleiband von dem Stahlband (4) zu l6sen.

Revendications

Machine de fabrication de bandes continues de
plomb, comprenant :

- une structure de support (2) destinée areposer
sur le sol ;

- au moins un rouleau de moulage (3) supporté
de maniere rotative par ladite structure de sup-
port (2) autour d’'un premier axe de rotation (X),
muni d’'une surface extérieure (17) associée a
deux épaulements paralléles de forme annulaire
(15, 16) ; une chambre de moulage (6) définie
entre ladite surface extérieure (17) et lesdits
épaulements de forme annulaire (15, 16),
s’étendant entre une section d’entrée (8) desti-
née a recevoir un flux continu de plomb fondu
et une section de sortie (9) destinée a libérer
une bande continue de plomb ;

- une bande en acier (4) fermée en une boucle,
au moins partiellement enroulée autour dudit
rouleau de moulage (3) en butée contre lesdits
épaulements de forme annulaire (15, 16) pour
fermer ladite chambre de moulage (6) ;

- au moins un rouleau de mise en forme (7) sup-
porté de maniere rotative par ladite structure de
support(2)autour d’'un deuxiéme axe de rotation
(Y) paralléle au premier axe de rotation (X) ;

caractérisée en ce que ledit au moins un rouleau
de mise en forme (7) est muni d’un profil arqué (11)
autour duquel ladite bande en acier (4) fermée en
boucle est au moins partiellement enroulée ;

ledit profil arqué (11) formant une courbe (12) sur
ladite bande en acier (4) munie d’'une concavité
orientée vers l'intérieur de la boucle fermée.

Machine de fabrication de bandes continues de
plomb selon la revendication 1, caractérisée en ce
qu’entre ladite section d’entrée (8) et ladite section
de sortie (9) de ladite chambre de moulage (6), ladite
courbe (12) de ladite bande en acier (4) est munie
d’une concavité orientée vers I'extérieur de la boucle
fermée et l'intérieur de ladite chambre de moulage

(6).

Machine de fabrication de bandes continues de
plomb selon la revendication 1, caractérisée en ce
que ledit profil arqué (11) dudit rouleau de mise en
forme (7) s’éléve d’'une génératrice cylindrique (13)
de celui-ci d’'une hauteur (D) comprise entre 0,5 et
5 mm.
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Machine de fabrication de bandes continues de
plomb selon la revendication 1, caractérisée en ce
qu’elle comprend un premier rouleau de centrage
(18) et un deuxieme rouleau de centrage (19) sup-
portés de maniére rotative par ladite structure de
support (2), respectivement autour d'un troisieme
axe de rotation (W) et d’'un quatri€me axe de rotation
(Z) paralléles I'un a I'autre et au premier axe de ro-
tation (X) dudit rouleau de moulage (3) ;

ledit rouleau de moulage (3) étant interposé entre
ledit premier rouleau de centrage (18) etledit deuxie-
me rouleau de centrage (19).

Machine de fabrication de bandes continues de
plomb selon la revendication 4, caractérisée en ce
que ladite bande en acier (4) fermée en boucle est
enroulée autour dudit rouleau de mise en forme (7),
dudit premier rouleau de centrage (18), dudit rouleau
de moulage (3) et dudit deuxieme rouleau de cen-
trage (19), pour former un trajet fermé en double S
comprenant un premier point d’inflexion (36) au ni-
veau de ladite section d’entrée (8) de ladite chambre
de moulage (6) et un deuxieme point d’inflexion (37)
au niveau de ladite section de sortie (9) de ladite
chambre de moulage (6).

Machine de fabrication de bandes continues de
plomb selon I'une quelconque des revendications
précédentes, caractérisée en ce qu’elle comprend
une pluralité de rouleaux d’aplatissement (5) sup-
portés de maniére rotative par ladite structure de
support (2) et placés a I'extérieur de ladite chambre
de moulage (6) a proximité de ladite section d’entrée
(6) au contact de ladite bande en acier (4), de ma-
niére a maintenir la bande en acier (4) afin de fermer
ladite chambre de moulage (6).

Machine de fabrication de bandes continues de
plomb selon la revendication 6, caractérisée en ce
que lesdits rouleaux d’aplatissement (5) délimitent
la courbe (12) mentionnée ci-dessus de ladite bande
en acier (4) avec une déflection maximale comprise
entre 0,2 et 1 mm.

Machine de fabrication de bandes continues de
plomb selon la revendication 1, caractérisée en ce
qu’elle comprend des moyens de refroidissement
(25) associés de maniéere fonctionnelle audit rouleau
de moulage (3), pourrefroidir le flux continu de plomb
fondu dans la chambre de moulage (6).

Machine de fabrication de bandes continues de
plomb selon I'une quelconque des revendications
précédentes, caractérisée en ce qu’elle comprend
des moyens de détachement (30) placés au niveau
de la section de sortie (9) de la chambre de moulage
(6) pour détacher la bande de plomb de la bande en
acier (4).
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Fig. 3
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Fig. 4
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