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(67)  Winding machine for forming reels of web-like
material, comprising a winding roller (1) on which the
web-like material intended to be wound passes, wherein
the winding roller (1) cooperates with a winding rod (2)
on which the web-like material winds up to form a reel
(B), wherein the winding roller (1) is positioned in a struc-
ture (3) provided with sides (30) on which two corre-
sponding linear guides (31) are formed parallel to each
other and oriented according to a predetermined direc-
tion (L) which defines a direction of advancement of the
winding rod (2) while the respective reel (B) is forming
on the rod itself, wherein the winding roller (1) is oriented
transversely to said sides, wherein the machine (M) is
served by a storage (32) in which several winding rods
(2) can be stored and by a mechanism of removal of the

WINDING MACHINE FOR FORMING REELS OF WEB-LIKE MATERIALS

rods (2) from the storage (32), and wherein said mech-
anism of removal of the rods comprises a pair of arms
(45) each of which is arranged on a corresponding side
of the machine. Each of said arms (45) consists of two
elements (4, 5) hinged to each other with a hinge axis
(A45) parallel to the rotation axis (1A) of the winding roller
(1), an element (5) being hinged on one side of the ma-
chine with a hinge axis parallel to the axis (1A) of the
winding roller (1), the other element (4) being provided
with gripping means (42) adapted to engage a corre-
sponding end (20) of a rod (2) on the storage (32), and
to move it towards the winding roller (1) and along a
pre-determined path (T) with a section parallel to the out-
er surface of the winding roller (1).
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Description

[0001] The presentinvention relates to a machine for
winding web-like materials.

[0002] Invariousindustrial fields web-like materials are
packaged in the form of reels obtained by winding the
web-like materials on suitable rods that act as supports
during the winding. When a reel has been completed, its
rod is removed for reuse. The web-like materials wound
asreels are generally intended to undergo different trans-
formations according to the specific applications and they
can be, for example, paper or non-woven fabric. The
transformations can include, for example, the unwinding
and a new rewinding of the material in order to produce
rolls with a diameter smaller than that of the starting reels,
intermediate embossing operations between the unwind-
ing and the subsequent rewinding, the transversal cutting
of the rolls to obtain products of axial length shorter than
that of the starting reel, etc. The machines by which the
winding is carried out are generally called "winders" and
they typically include a structure that allows the web-like
material to pass over a winding roller against which the
rod onwhich the reelis formedis pushed. The reel, during
its formation, is kept in contact with the winding roller due
to the thrust exerted through the rod which, in turn, is
held by suitable supports allowing it to be translated along
the guides formed in the aforementioned structure. Cy-
clically, when a reel is completed, i.e. it has a diameter
of a predetermined value, the web-like material is inter-
rupted, the completed reel is distanced from the winding
roller moving it to an unloading station while it is still on
the relative winding rod, and another winding rod is po-
sitioned on the winding roller to form a new reel.

[0003] The winding rods are generally stored in a su-
perstructure of the machine in a position above the wind-
ing roller. It is therefore necessary to provide a mecha-
nism for removing the winding rods from the storage point
and positioning them in the area of the machine where
the reels are formed.

[0004] USA4744526A discloses a machine for winding
web-like material in the form of reels, comprising a wind-
ing roller on which the web-like material intended to be
wound passes, wherein the winding roller cooperates
with a winding rod on which the web-like material is
wound to form a reel, wherein the winding roller is posi-
tioned in a corresponding containment structure, wherein
the winding roller is oriented transversely to said struc-
ture, and wherein the machine is served by a storage in
which several winding rods can be stored and by a mech-
anism for removing the rods from said storage. The pick-
up mechanism of the rods consists of a pair of pick-up
arms, with one arm on each side of the aforementioned
structure. The pick-up arms are rotatably mounted
around the axis of the winding roller and are actuated by
an actuator, arranged on the lower part of the winding
roller containment structure, by means of two connecting
levers, with a first lever that is hinged on one side to the
actuator stem and on the other side to the second lever
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while in the centre it is hinged to said structure in a po-
sition spaced from the axis of the winding roller, and a
second lever that is hinged on one side to the first lever
and on an opposite side to a rear appendix of the respec-
tive pick-up arm. When the two pick-up arms are rotated
around the axis of the winding roller, there is a phase in
which the rods thus picked up are moved parallel to the
outer surface of the winding roller. The pick-up mecha-
nism described in US4744526 determines machine di-
mensions that are incompatible with the current produc-
tion needs which increasingly aim at reducing the space
required for the installation of these machines.

[0005] US4768730A also discloses a machine for
winding web-like materials in the form of reels, compris-
ing a winding roller over which the web-like material in-
tended to be wound passes, wherein the winding roller
cooperates with a winding rod on which the web-like ma-
terial is wound to form a reel, wherein the winding roller
is positioned in a corresponding containment structure,
wherein the winding roller is oriented transversely to said
structure, and wherein the machine is served by a storage
in which several winding rods can be stored and a mech-
anism for removing the rods from said storage. The
mechanism for picking up the rods from the storage con-
sists of several distinct groups of arms which exchange
with each other the rods taken from the storage in such
a way that each arm is intended to perform a specific
operation: a first arm picks up the rods and delivers them
to a second arm, the second arm receives the rods from
the first arm and subsequently delivers them to a third
arm which, in turn, moves them parallel to the winding
roller to start a winding cycle. Also in this case, the prob-
lems relating to the spaces required for the installation
and operation of the machine remain unresolved.
EP0849202A1 also discloses a machine for winding web-
like materials in the form of reels, comprising a winding
roller over which the web-like material intended to be
wound passes, wherein the winding roller cooperates
with a winding rod on which the web-like material is
wound to form a reel, wherein the winding roller is posi-
tioned ina corresponding containment structure, wherein
the winding roller is oriented transversely to said struc-
ture, and wherein the machine is served by a storage in
which several winding rods can be stored and a mecha-
nism for removing the rods from said storage. Also in this
case the picking of the rods from the storage is managed
by means of arms which are distinct from those which
move the rods around the winding roller.

[0006] The present invention relates, in particular, to
the removal of the winding rods from the respective stor-
age point and to their movement during the winding of
the web material and it aims at providing a system for
controlling the winding rods that is structurally simple,
precise, reliable and more compact than the known pick-
up mechanisms.

[0007] This result has been achieved, in accordance
with the presentinvention, by adopting the idea of making
amachine having the features indicated in claim 1. Other
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features of the present invention are the subject of the
dependent claims.

[0008] Thanks to the present invention, it is possible
to realize a machine for winding web-like materials which
ensures an improved continuity in the growth of the di-
ameter of the reels progressively formed and a remark-
able precision in positioning the rods in correspondence
with the winding roller without however involving a par-
ticular mechanical complexity. Furthermore, a system for
picking up and positioning the rods in a machine in ac-
cordance with the present invention allows to control the
nip pressure at the winder roller/reel interface and offers
the possibility of improving the control of the movement
of the reels towards the parking point of the finished rolls.
[0009] These and further advantages and characteris-
tics of the present invention will be more and better un-
derstood by each person skilled in the art thanks to the
description that follows and the annexed drawings, pro-
vided by way of example but not to be considered in a
limiting sense, in which:

- Fig.1 represents a schematic perspective view of an
arm for moving the winding rods in a machine in ac-
cordance with a possible example of embodiment of
the present invention;

- Figs. 2-5 schematically represent a machine in ac-
cordance with a possible embodiment of the present
invention in different production phases of a reel of
web material, with machine parts not shown to better
highlight others;

- Fig.6 schematically represents a machine according
to a further embodiment of the present invention;

- Fig. 7 represents a schematic plan view of a rod;

- Figs. 8 and 9 show a further example of embodiment
of a machine in accordance with the present inven-
tion;

- Fig.10is a simplified block diagram relating to a pos-
sible configuration of a control system for the move-
ments of the arms in accordance with the present
invention;

- Fig.11 represents a schematic perspective view of
an arm for moving the winding rods in a machine in
accordance with another example of embodiment of
the present invention;

- Fig. 12 schematically represents a machine in ac-
cordance with another example of embodiment of
the present invention which foresees the use of the
arm of Fig. 11.

[0010] Reduced to its essential structure and with ref-
erence to the attached drawings, a machine (M) in ac-
cordance with the present invention comprises a winding
roller (1) on which the web-like material intended to be
wound is made to pass. The winding roller (1) cooperates
with a winding rod (2) on which the web-like material is
wound to form a reel (B). The winding roller (1) is posi-
tioned in a structure (3) provided with sides (30) on which
two corresponding linear guides (31) are formed parallel
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to each other and oriented according to a predetermined
direction (L) which defines a direction of advancement
of the winding rod (2) while the respective reel (B) is form-
ing on the same rod. The winding roller (1) is oriented
transversely to said sides, so that its rotation axis (1A) is
horizontal. The machine is served by a storage in which
several winding rods (2) can be stored and by a mecha-
nism for removing the rods (2) from the storage (S). The
rods (2), according to a configuration known per se, have
ends (20) adapted to be gripped by a gripping device. In
practice, the rods (2) have a central cylindrical body (21)
which is the very winding surface, i.e. the surface on
which the web-like material is wound, and two circular
ends (20) that define two corresponding rod gripping por-
tions. As shown in Fig. 7, between the central body (21)
and each of the ends (20), the rods (2) have annular
grooves that define both the rolling surfaces (22) of the
rods on the aforementioned guides (31) and further parts
(23) graspable by gripping means as further described
below.

[0011] Forexample, the web-like material is paper pro-
duced by a papermaking machine. Preferably, said stor-
age consists of a superstructure (32) of the machine ar-
ranged at a greater height than the winding roller (1) and
comprising supports (33) for supporting and rolling the
winding rods (2) with an exit side (33E) from which the
rods (2) can be taken, as further described below.
[0012] In accordance with the present invention and
with reference to the example shown in Figs. 1-5, the
mechanism for removing the rods (2) from the storage
(S) comprises two arms (45), that is, one arm (45) for
each side of the structure (3). Each arm consists of two
elements (4, 5) hinged to each other with a hinge axis
(A45) parallel to the rotation axis of the winding roller (1).
With reference to the example shown in the attached
drawings, said arms (45) are positioned externally on the
sides (30) of the machine. As further disclosed below,
the first element (4) of each arm (45) can rotate around
the axis (A45) of the respective hinge connection with
the second arm (5) and the second element (5) can rotate
around the winding roller axis (1). In this way, the first
element (4) of each arm (45) can rotate with respect to
the second element (5) which, in turn, can rotate around
the axis of the winding roller (1). The second element (5)
can be connected to the base structure of the machine
(M) by means of a hinge connection having the axis co-
inciding with the axis (1A) of the winding roller (1), as in
the example shown in Figs. 2-5, or it can be constrained
to the superstructure (32) of the machine (M) by means
of a hinge connection with axis parallel to the axis (1A)
of the windingroller (1), as in the example shown in Fig. 6.
[0013] Preferably, the rotation of the first element (4)
of each arm around the axis (A45) is controlled by a first
electric gear motor (M4) and the rotation of the second
element (5) around the axis (1A) of the winding roller (1)
is controlled by a second electric gear motor (M5). In this
configuration, the gearmotors (M4, M5) are controlled
independently, so that the rotation of each element (4,
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5) can be controlled independently from the rotation of
the other element of the same arm.

[0014] With reference to the example shown in the at-
tached drawings, said elements (4, 5) are formed by met-
al plates, that is, by bodies with a predominantly longitu-
dinal developmentin which two dimensions are prevalent
with respect to the third, and are hinged to each other in
proximity of two respective end portions (40, 50) side by
side. Thefirstelement (4) of each arm (45) has a gripping
device suitable for gripping a corresponding end of a
winding rod (2), as further described below.

[0015] For example, said gripping device is formed by
a gripper (42) comprising a jaw (420) hinged on a free
end (421) of the first element (4), which acts as a fixed
jaw of the gripper. Said free end (421) is concave, with
the concavity facing outwards, and the jaw (420) is mo-
bile, being hinged on the free end of the element (4), and
has an internal side (422) which also is concave, so that
the concavities (421, 422) respectively presented by the
fixed jaw and the movable jaw define, in cooperation with
each other, a seat suitable for receiving a corresponding
end of a winding rod (2). With reference to the example
shown in the drawings, said seat, seen laterally, has a
substantially circular shape. For example, the movable
jaw (420) can be rotated on the end (421) of the first
element (4) by means of a linear actuator (43) which is
mounted on one side on an appendix (423) of the first
element (4) and, on the opposite side, on an appendix
(424) of the same movable jaw (420). For example, the
appendix (423) is an upper wing of the first element (4).
The appendix (424) of the movable jaw (420) can also
be an upper appendix of the latter, so that the actuator
(43) does not interfere with the gripping of the winding
rods (2). The connection between the jaw (420) and the
firstelement(4) ofthe arm (45) can be made, forexample,
by means of a hinge (425) with axis transversal to the
first element (4) and to the jaw (420). The actuator (43)
controls the rotation of the movable jaw (420) around the
axis of the hinge (425) as schematically indicated by the
double arrow in Fig.1. In Fig.1 the jaw (420) is in the
gripping configuration, being rotated towards the fixed
jaw formed on the free end of the first element (4). In
practice, the actuator (43) determines the opening and
closing of the seat for gripping one end of a winding rod
(2) by rotating the movable jaw (420) to and from the first
element (4) around the axis of the hinge (425). Preferably,
the movable jaw (420) is formed by a metal plate placed
laterally offset with respect to the end (421) of the first
element (4). The device described above is therefore a
gripper arranged on the first element (4) of each arm (45)
for gripping and respectively releasing the winding rods
(2). The movable jaw (420) can be moved by an actuator
different from the one described above, such as for ex-
ample a rotary actuator (not shown in the drawings) ap-
plied on the element (4) and acting on the movable jaw
(420).

[0016] Each arm (45) has an external side, turned to-
wards the outside of the machine (M), and an internal
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side turned towards the machine (M).

[0017] For each arm (45), the first gearmotor (M4) is
applied on the external side of the first element (4), at
the point of connection with the second element (5). In
the example of Fig.1, the stator of the gearmotor (M4) is
on the element (4), while the rotor is connected to the
element (5). It is understood, however, that the stator of
the gearmotor (M4) can be on the element (5) and in this
case the rotor will be connected to the element (4). Sim-
ilarly, the second gearmotor (M5) is applied on the ex-
ternal side of the second element (5), at the point of con-
nection of the latter to the respective side (30) of the
machine (M). In the example of Figs. 2-5, the stator of
the gearmotor (M5) is on the element (5), while the rotor
is connected to the connection point of the element (5)
with the respective side (30) of the machine (M). How-
ever, the stator of the gearmotor (M5) can be on said
connection point and in this case the rotor will be con-
nected to the element (5).

[0018] Figs. 2-5 illustrate a possible cycle of engage-
ment, movement and release of a winding rod (2A) by
means of two arms (45) made as described above. In
Figs. 2-5 the rod picked up and moved by the arms (45)
is indicated with the reference "2A" to distinguish it from
the rods that remain on the superstructure (32).

[0019] In Fig.2 is shown a reel (B) being completed,
still close to the winding roller (1). In the same Fig.2 are
shown the arms (45) in the position of picking up a rod
(2A) from the exit side (33E) of the superstructure (32),
with the grippers (42) of the ends (20) of the same rod
(2A).

[0020] In Fig.3 the arms (45) are positioning the rod
(2A), previously taken from the superstructure (32), on
the winding roller (1). In the passage from the configura-
tion of Fig.2 to the configuration of Fig.3, the first element
(4) of each arm (45) rotates around the axis (A45), while
the second element (5) rotates around the axis (1A). The
combined rotation of the elements (4, 5) of the arms (45)
determines the positioning of the rod (2A) against the
winding roller (1) on the upper side of the latter. Mean-
while, on the exit side (33E) of the superstructure (32)
another rod (2) has taken the place of the one previously
taken by the arms (45). In correspondence with the po-
sitioning of the rod (2A) on the winding roller (1), it is
determined the interruption of the web material by which
the reels are formed.

[0021] In Fig.4A is shown the rod (2) placed by the
arms (45) in front of the winding roller (1) and the material
that forms the new reel (NB) has been wound on it. The
completed reel (B) has been moved away. Also in the
transition from the configuration of Fig.3 to the configu-
ration of Fig.4A the combined rotation of the elements
(4, 5) around the axes (45) and (1A) determines the
movement of the rod (2A). In the passage between the
position of Fig.3 and the position of Fig.4A the longitudinal
axis (X) of the rod (2A) moves along a trajectory which
is first parallel to the external surface of the winding roller
(1) and then follows the direction of the guides (31), as
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schematically illustrated in Fig.4B. In the meantime, as
a result of the dragging carried out by the winding roller
(1), the rod (2A) rotates around its axis, winding the web-
like material on it, material which is fed along a predeter-
mined feeding direction upstream of the winding roller
(1) in ways known per se.

[0022] Fig. 5 shows a further configuration of the arms
(45), upon reaching the predetermined diameter of the
reel (NB) with the material (W).

[0023] The arms (45) support the ends (20A) of the rod
(2A) on the guides (31) of the machine (M) as the diam-
eter of the reel being formed (NB) increases.

[0024] As previously said, the annular grooves (22) fa-
cilitate the rolling of the rods (2), and therefore of the
reels (NB), on the guides (31) of the machine.

[0025] It goes without saying that the grippers (42)
mounted on the arms (45) do not block the ends (20) of
the rods (2) so as not to prevent the rolling of the same
on the guides (31). In practice, the grippers (42) define
a removable constraint which allows the arms (45) to
move the rods (2) from the superstructure (32) to the
position of contact with the winding roller (1) and along
the guides (31), without however preventing the rods (2)
from rotating around their longitudinal axes.

[0026] Upon reaching a predetermined final diameter
of the new reel (NB), the grippers (42) release the re-
spective ends (20A) of the rod (2A) and the arms (45)
can be returned to the position of picking up another rod
from the superstructure (32) to start a new cycle. The
completed reel is then removed from the machine (M) in
ways known per se. With reference to the example shown
in Fig. 6, the second element (5) of each arm (45) is
hinged on the superstructure (32). Everything previously
said in relation to the structure and operation of the arms
(45) and, more generally, of the machine (M) remains
valid. Also in this case, the movements of the rods (2)
along the path between the aforementioned storage and
the winding station where the winding roller (1) acts is
determined by the combination of the rotary movements
of the first and second elements (4, 5) of each arm (45).
[0027] As shown in Figs. 8 and 9, the machine (M) is
provided with a carriage (6) mounted on the external side
of each of its sides (30) and movable parallel to the same
sides of the machine bidirectionally to and from the wind-
ing roller (1) by means of a corresponding drive unit (not
visible in the drawings). On said carriage (6) there is a
gripper (60) controlled by a corresponding actuator (61)
also mounted on the carriage (6). This device is known
per se (in technical jargon it is commonly called "second-
ary arm") and, therefore, it is not described in greater
detail. A possible way of using the carriages (6) in the
context of the present invention is the following. The car-
riages (6) are brought closer to the rod (2) on which the
reel (NB)is being formed, keeping the grippers (60) open.
Subsequently, each gripper (60) is closed on a corre-
sponding annular groove (22) to engage the respective
end of the rod (2A) next to the gripper (42) of the corre-
sponding arm (45) which, at this point, is opened. In this
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way, the carriages (6) engage the reel (NB) being formed,
ensuring its support until the final diameter is reached
and until the selected parking position on the guides (31)
isreached. Inthe meantime, the arms (45) can be brought
to the pick-up position of another rod (2) from the super-
structure (32). Fig.8 shows the exchange, i.e. the phase
in which the carriages (6) engage the completed reel (B)
which is released by the grippers (42) mounted on the
arms (45). The carriages (6) can engage the new reel in
formation even if the final diameter of the latter is com-
patible with the length of the arms (45). Therefore, the
arms (45) can anticipate the picking up of the rods (2)
with respect to reaching the final diameter of the reel to
be formed. In Fig.9 the arms (45) have already picked
up arod and have positioned it in contact with the winding
roller (1) while the reel is almost completed and is en-
gaged by the carriages (6) which can also carry out a
"pusher" function by accompanying the completed reel
to a predetermined parking point downstream.

[0028] Inthe contextof the present description, "length
of the arms (45)" means the sum of the lengths of the
elements (4) and (5).

[0029] The arms (45) can also be used to adjust the
pressure of the nip at the winder roller / reel interface.
This pressure, which in general is within the minimum
and maximum values set according to the nature or struc-
ture of the web (W) and the winding speed imposed by
the winding roller (1), can be regulated through the re-
ciprocal rotation of the elements (4, 5) of each arm (45)
which causes a greater or lesser thrust of the rod (2A)
against the winding roller (1). For this purpose, a torque
load cell (C4) in the hinge for attachment of the first ele-
ment (4) to the second element (5) and a torque load cell
(C5) in the attachment hinge of the second element (5)
to the machine structure (M) can also be provided. The
load cells (C4, C5) of each arm can be connected to a
programmable unit (UE) which controls the gearmotors
(M4, M5) of the arms (45) according to a program residing
in one of its memory sections. The diagram in Fig.10
illustrates a possible configuration of the connections be-
tween the load cells (C4, C5) with the control unit (UE)
to which position sensors (P4, P5) are also connected,
suitable for detecting the angular position of the elements
(4, 5). The unit (UE) can be programmed not only to carry
out the movements of the arms (45) as described above
but also to adjust the nip pressure according to the read-
ings of the load cells (C4, C5). It goes without saying that
the movements of the arms (45), i.e. the movements of
the elements (4) and (5) of the arms (45), are synchro-
nized with each other, so that on the two sides of the
machine (M) the movements of the arms are coordinated.
[0030] In accordance with the present invention, the
removal of the rods (2) from the storage of the same is
performed by two arms (45) which, in addition to the re-
moval of the rods (2), also perform the movement of the
same rods along a predefined path which includes their
positioning against the unwinding roller (1). Preferably,
the arms (45) also control the translation of the rods (2)
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along the guides (31) as the diameter of the reels being
formed increases, until reaching a predetermined diam-
eter.

[0031] In accordance with the examples described
above, the two arms (45) are each formed of two ele-
ments (4, 5) hinged to each other so that the aforemen-
tioned path is formed by a combination of rotary move-
ments around two axes parallel to each other. One of
these axes can coincide with the rotation axis (1A) of the
winding roller (1). Alternatively, both said axes can be
distinguished from the rotation axis (1A) of the winding
roller (1), as shown by way of example with reference to
Fig. 6. Preferably, the two elements (4, 5) are each op-
erated by a corresponding actuator (M4, M5) so that the
rotation of each of them can be controlled independently.
[0032] In accordance with a further embodiment of the
invention, a rotary actuator (7) can be mounted on the
external side of the first element (4) of each arm (45),
such as for example an electric motor, which can be used
to control the rotation of the rods (20) around the respec-
tive longitudinal axes with predetermined angular speed.
With reference to the example shown in Fig.11, the ac-
tuator (7) is supported by a bracket (70) cantilevered on
the external side of the first element (4) of the arm (45)
and has an output shaft, oriented parallel to the axis (A45)
of the hinge connecting the first and second elements of
the arm itself, and facing the gripper (42). For example,
a friction disk (71) is applied to said shaft. The actuator
(7) is positioned on the bracket (70) so that the friction
disc (71) can come into contact with the outer face of the
end (20A) of any rod engaged by the respective gripper
(42). In practice, the rotation of the discs (71) in contact
with the external faces of the two ends (20) of a rod (2)
determines the rotation of the latter around its longitudinal
axis with angular speed imposed by the actuator (7). The
actuator is mounted on a carriage (72) to allow it to be
moved on the bracket (70), to and from the end of the
arm (45) on which the gripper (42) is mounted. In Fig.11
said movement of the actuator (7) on the bracket (70) is
indicated by the arrow "FA". Movement (FA) is controlled
by a corresponding motor not visible in the drawings. The
actuator (7) is moved towards the end of the rod engaged
by the gripper (42) when it is desired to drag the rod into
rotation due to the contact between the end of the latter
and the friction disc (71). Conversely, the opposite move-
ment of the actuator (7) determines the disengagement
of the rod from the friction disc (71). This mechanism can
be useful when the rotation of the rod (2) during the for-
mation of a reel must not be ensured exclusively by the
pressure against the winding roller (1).

[0033] Fig. 12 illustrates by way of example the use of
the arms (45) provided with the actuator (7) on the ma-
chine (M) in the configuration of Fig. 8.

[0034] In relation to what has been described above,
a machine for winding web-like materials in the form of
reels in accordance with the present invention comprises
awinding roller (1) on which the web-like material intend-
ed to be wound passes, wherein the winding roller (1)
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cooperates with a winding rod (2) on which the web-like
material winds up to form a reel (B), wherein the winding
roller (1) is positioned in a structure (3) provided with
sides (30) on which two corresponding linear guides (31)
are formed parallel to each other and oriented according
to a predetermined direction (L) which defines a direction
of advancement of the winding rod (2) while the respec-
tive reel (B) is formed on the rod itself, wherein the wind-
ing roller (1) is oriented transversely to said sides, and
wherein the machine (M) is served by a storage (32) in
which several winding rods (2) can be stored and by a
mechanism per picking up the rods (2) from the storage
(32), said mechanism for picking up the rods being con-
stituted by a pair of arms (45) each of which is arranged
on a corresponding side of the machine and consists of
two elements (4, 5) hinged to each other with a hinge
axis (A45) parallel to the axis (1A) of rotation of the wind-
ing roller (1), an element (5) being hinged on one side of
the machine with a hinge axis parallel to the axis (1A) of
the winding roller (1) or coinciding with said axis (1A),
the other element (4) being provided with gripping means
(42) adapted to engage a corresponding end (20) of a
rod (2) on the storage (32), and move it towards the wind-
ing roller (1) and along a predetermined path (T) with a
section parallel to the outer surface of the winding roller
(1). Said path (T) can comprise a second section parallel
to the guides (31).

[0035] In a preferred embodiment, said elements (4,
5) of each arm (45) are each moved by a respective ac-
tuator (M4, M5).

[0036] Preferably, said elements (4,5)of eacharm (45)
consist of metal plates with a predominantly longitudinal
development.

[0037] In a possible embodiment, an element (5) of
each arm (45) is hinged on the machine (M) with a hinge
axis coinciding with the axis (1A) of the winding roller (1).
[0038] In an alternative embodiment, an element (5)
of each arm (45) is hinged on said superstructure with a
hinge axis parallel to the axis (1A) of the winding roller (1).
[0039] Ina possible embodiment, said gripping means
(42) are gripper means with two jaws which, in cooper-
ation with each other, define a gripping seat.

[0040] In a possible embodiment, said gripper means
comprise a fixed jaw formed on one end of an element
(4) of the arm (45) and a movable jaw (420) controlled
by an actuator (43). In accordance with this embodiment,
the fixed jaw has a concave side (421) facing the movable
jaw (420) and the movable jaw (420) has a concave side
(422) facing the fixed jaw.

[0041] Furthermore, in a possible embodiment of the
present invention said arms (45) are controlled by a pro-
grammable unit (UE) which receives signals from load
cells (C4, C5) mounted on the two elements (4, 5) of each
arm and controls the rotation of these elements through
corresponding independent actuators (M4, M5).

[0042] Inanotherembodimentofthe presentinvention,
the machine comprises a carriage (6) mounted on each
of its sides and provided with gripping means (60) adapt-
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ed to pick up the rods (2) from said arms (45).

[0043] In each of the examples described above, the
trajectory of the rods (2) is determined by the rotation of
the element (4) around the axis (A45) and by the rotation
of the element (5) around the axis of the respective con-
nection hinge with a fixed part of the machine (M) which
can be, for example, a side (30) of the latter or a super-
structure (32) placed at a higher level of the winding roller
(1) with respect to the base on which the machine rests.
[0044] Inpractice, the details of execution can however
vary in an equivalent manner as regards the individual
elements described and illustrated without thereby aban-
doning the technical solution adopted and therefore re-
maining within the limits of the protection conferred by
this patent in accordance with the attached claims.

Claims

1. Winding machine for forming reels of web-like ma-
terial, comprising a winding roller (1) on which the
web-like material intended to be wound passes,
wherein the windingroller (1) cooperates with a wind-
ing rod (2) on which the web-like material winds up
to form a reel (B), wherein the winding roller (1) is
positioned in a structure (3) provided with sides (30)
on which two corresponding linear guides (31) are
formed parallel to each other and oriented according
to a predetermined direction (L) which defines a di-
rection of advancement of the winding rod (2) while
the respective reel (B) is forming on the rod itself,
wherein the winding roller (1) is oriented transversely
to said sides, wherein the machine (M) is served by
a storage (32) in which several winding rods (2) can
be stored and by a mechanism of removal of the rods
(2) from the storage (32), and wherein said mecha-
nism of removal of the rods comprises a pair of arms
(45) each of which is arranged on a corresponding
side of the machine, characterized in that each of
said arms (45) consists of two elements (4, 5) hinged
to each other with a hinge axis (A45) parallel to the
rotation axis (1A) of the winding roller (1), an element
(5) being hinged on one side of the machine with a
hinge axis parallel to the axis (1A) of the winding
roller (1), the other element (4) being provided with
gripping means (42) adapted to engage a corre-
sponding end (20) of a rod (2) on the storage (32),
and to move it towards the winding roller (1) and
along a pre-determined path (T) that comprises a
section parallel to the outer surface of the winding
roller (1).

2. Machine according to claim 1 characterized in that
said path (T) comprises a further section parallel to
the guides (31).

3. Machine according to claim 1 characterized in that
said elements (4, 5) of each arm (45) are each con-
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10.

1.

12.

13.

trolled by a corresponding actuator (M4, M5).

Machine according to claim 1 characterized in that
said elements (4, 5) of each arm (45) consist of metal
plates with a predominantly longitudinal develop-
ment.

Machine according to claim 1 characterized in that
an element (5) of each arm (45) is hinged on the
machine (M) with a hinge axis coinciding with the
axis (1A) of the winding roller (1).

Machine according to claim 1, wherein the storage
(32) of the rods (2) consists of a superstructure of
the machine (M) arranged above the winding roller
(1), characterized in that an element (5) of each
arm (45) is hinged on said superstructure with a
hinge axis parallel to the axis (1A) of the winding
roller (1).

Machine according to claim 1 characterized in that
said gripping means (42) are grippers with two jaws
which, in cooperation with each other, define a grip-
ping seat.

Machine according to claim 7 characterized in that
said gripper means comprise a fixed jaw formed on
one end of an element (4) of the arm (45) and a
mobile jaw (420) controlled by an actuator (43).

Machine according to claim 7 characterized in that
the fixed jaw has a concave side (421) facing the
movable jaw (420) and the movable jaw (420) has a
concave side (422) facing the fixed jaw.

Machine according to any of the preceding claims,
characterized in that said arms (45) are controlled
by a programmable unit (UE) which receives signals
from load cells (C4, C5) mounted on the two ele-
ments (4, 5) of each arm and which controls the ro-
tation of these elements through corresponding ac-
tuators (M4, M5).

Machine according to any one of the preceding
claims, characterized in that it comprises a carriage
(6) mounted on each of its sides and provided with
gripping means (60) adapted to pick up the rods (2)
from the said arms (45).

Machine according to claims 1 and 2 characterized
in that said movementalong the predetermined path
(T) is given by the coordinated rotation of said ele-
ments (4, 5) around said axes (A45) and (1A).

Machine according to any one of the preceding
claims, characterized in that each of said arms (45)
is provided with a rotary actuator (7) adapted to en-
gage a corresponding end (20) of a rod (2) to control



14.

13 EP 3 680 203 A1

its rotation with predetermined angular speed
around the relative longitudinal axis.

Machine according to claim 1 and claim 13 charac-
terized in that said rotary actuator (7) is supported
by a bracket (70) arranged on an external side of the
firstelement (4) of the arm (45) and has a shaft outlet,
oriented parallel to the axis (A45) of the hinge con-
necting the first and second elements of the arm it-
self, and facing the gripping means (42), said rotary
actuator being mounted on a carriage (72) to allow
its movement on the bracket (70), from and to the
side of the arm (45) on which the gripping means
(42) are mounted.
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